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1 Introducing InRoads
SelectCAD 1

Welcome to InRoads Select CAD®! The latest in transportation
engineering software by Bentley Systems, InRoads SelectCAD isaone-
stop solution for transportation engineers and civilworks professionals.
InRoads SelectCAD provides a comprehensive set of tools for
transportation system design, civil and site engineering for roadways,
highways, waterways, and airports. Developed using the familiar
Microsoft® Windows standards, InRoads SelectCAD runs on the
Microsoft Windows NT®, Windows® 98/ME and Windows® 2000
operating systems.

InRoads SelectCAD lets you work in a graphic environment to create a 3-
D digital surface, create horizontal and vertical alignments, cut profiles,
define template criteria and roadway conditions, generate cross-sections
and 3-D model, calculate volumes, generate reports, evaluate the design,
and create plan and profile sheets. These extensive features, along with
additional application add-in tools, make designing a complex highway
system or simply laying out a small subdivision an interactive and easy
process.

With InRoads SelectCAD, you can continue using the computer-aided
design (CAD) platform with which you are familiar. When starting the
product, you can select AutoCAD® 2000i or Release 14, or
MicroStation® SE/J, as your CAD engine. This SelectCAD environment
isahallmark feature of civil engineering solutions by Bentley Systems.

InRoads and the SelectCAD Product Suite

InRoads SelectCAD is amember of the SelectCAD product suite.
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In fact, the SelectCAD product suite includes six civil engineering
products:

O InRoads SelectCAD provides complete solutions from field to design
to construction for the transportation professional.

o Site SelectCAD provides site design and digital terrain modeling, ot
layout, and geometry for civil-works, environmental, and site-
development projects. Site SelectCAD is a subset of InRoads
SelectCAD

0 Rail SelectCAD provides advanced production tools for track layout
and railway design.

a Survey SelectCAD helps surveyors transfer electronic field book data
into the graphics environment.

0 Bridge SelectCAD helps bridge design professionals define geometry
and model complex, continuous-span bridges or simple span bridges.

o Storm and Sanitary SelectCAD isthe first software to offer an
integrated package for storm water and sanitary sewer design,
combining the power of CAD with proven analytical tools and
enhanced interactive graphics.
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InRoads SelectCAD Version 8.2: What's New?

INnRoads SelectCAD, Version 8.2 offers several new commands and 1
enhanced features:

a

SelectCAD Workspace Explorer. This enhanced organization
and display feature allows new ways to interact with project data.
Tabs allow you to display aview of specific SelectCAD objects
within the overall project. Views correspond to sub-trees within
the Explorer. For example, click the Surfaces tab to display only
surface data within the project. Y ou can “tear away” the view
and the Workspace bar containing the sub-tree can be docked at
any location on the screen for easy access. InRoads provides the
following predefined views: Surfaces, Geometry, Typical
Sections, Roadways, and Preferences. See Chapter 3, Using
InRoads SelectCAD for more details.

Evaluation. Cross sections are specified as a set, by name
(defaults to the active horizontal alignment name). The Rename
Set command allows you to modify set names. Y ou can now
create cross sections with an unlimited number of surfaces, and
symbology is aways taken from the surface. Slope length is now
available for the Annotate Cross Section command. Label
Points (for offset and elevation), Label Segments (for slope,
slope length, horizontal width and vertical depth) are new
commands and Cross Section Editor has been modified.

Profiles function similar to cross sections with named sets,
unlimited surfaces, and with features included when the profileis
created. They utilize Symbology Manager and Feature Style
Manager to govern symbology and feature styles. There are
enhancements to Surface Properties and Offsets (16 per surface
and stored inthe DTM). The new Update Profile command
allows you to update/refresh/turn on or off a profile elements
during the design process. The new Annotate Feature in Profile
command allows for annotating points and line segments.
Profiles also include new Label Points and Label Segments
commands.

Plan and Profile Generator now includes Match Lines.

Modeler. Reserved transition control names can now be
renamed. Transition control items can be multi-del eted.
Transition control tab items can be sorted. The internal names of
the roadway library (.rwl) and the typical section library (.tml)
can now be renamed. Features can be used astargetsin a
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decision table. Superelevation pivot points can now be offset
vertically from adesign layer. Modeler now automatically sets
the surface properties for plan, profile, and cross section
symbology to the surface name.

a Geometry. Updatesto geometry include changesin the Explorer
with integrity checks and the inclusion of parabolic to vertical
circle feature. Enhancements to commands include Edit
Horizontal Event Points, Edit Horizontal Element (to maintain
connectivity), and Copy Horizontal Element (paralleling option).
Similar changes also appear in the Edit Vertical commands.

The new View Curve Set command allows for annotating
horizontal curve sets. The new View Station Base/Clearance
command allows for annotating station and offsets. The new
Vertical Change in Plan command allows for annotating vertical
geometry in plan view.

Q Advanced Geometry. The new Horizontal Regression and
Vertical Regression commands allow for advanced
mathematical computations. Regression points can be added
from multiple sources. Advanced analysis (single or multi-
element regression) can be performed utilizing data ordering,
curvature, and slew diagrams

Experienced users will continue to find advanced programming features
such asthe Run Macro command that allows software customization for
specialized environments.

About Your Documentation

To assist the beginning and advanced user, InRoads SelectCAD provides
two complementary forms of documentation. The software kit includes:

a Working With InRoads SelectCAD. Delivered as Adode® Acrobat®
Portable Document Format (PDF) files, thisintroductory document
contains information on getting started, common design workflows,
and atutorial and sample data set that provides step-by-step
instructions for learning how to create a new road.

0 SelectCAD Help Topics. This comprehensive online reference
material consists of help topics that detail each command and dialog
box parameter within the product.
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Product Training: Learn It Your Way

In addition to the documentation provided with your software, Bentley 1
Systems Civil Engineering provides various levels and forms of product
training.

Bentley Systems Facility Training

Standard courses are offered at various times throughout the year. You
can also schedule a custom class to he held at any Bentley Systems facility
that offersatraining center. For training facility information or a complete
listing of training courses, visit the Bentley Systemswebsiteat Standard
civil coursesinclude:

Road Design Basics

InRoads Basics

InRoads Survey

InRoads SelectCAD

Site SelectCAD

Storm & Sanitary SelectCAD

Survey SelectCAD

Bridge SelectCAD

0000000 o

On-Site Training

On-site training can consist of the standard course offerings on SelectCAD
civil engineering products or customized training. You are allowed up to
12 studentsin an on-site training course.

Customized Training Courses

Customized training courses are available for customers whose training
requirements exceed our standard offerings. Y ou determine the content of
the course based on your requirements. Y ou can use your data and
specific workflow - utilizing our industry expertsto help meet production
and design deliverables. Customized training is offered at an Bentley
Systems facility, at your site, or by Long Distance Learning (LDL).

Long Distance Learning

LDL isacombination of state-of-the-art technology with specialized
workflow training. Developed by product experts, LDL utilizes the World
Wide Web to communicatein a“give and take” classroom environment.
These training sessions are inexpensive - no travel is required because it
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can be done from your desktop or local conference room. Use your
specific data and workflow with an unlimited number of studentsin
attendance at your location. The sessions are available in 2-hour
increments.

For more information on civil product training, 1-877-705-7471 ext. 5422.
Also, see Appendix A, How To Reach Bentley Systems for more
information.
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Typeface Conventions Used in InRoads SelectCAD 1

Documentation

ALL CAPS

Bold
Unserifed

Type

Couri er
Type

Italic type

Keyboard keys

If keys are separated by a comma, pressthemin
sequence. For example: ALT,F5. If they arejoined
by a plus sign, press them at the same time.

For example: CTRL+z.

An itemin the graphical interface, such asthetitle of a
dialog box or atool. Paths through menus use right
angle brackets between items you click.

For example: Click File > Open toload afile.
Information you type.

For example: Typebr eakl i nes. dat inthedialog
box field.

A document or section title, the first occurrence of a
new or special term, directory and file names, or
information about what the software is doing.

For example: The civil.ini file contains preference
Settings.

What You Need to Know Before Working with

InRoads SelectCAD

While InRoads SelectCAD is a comprehensive design package, itisaso
an intuitive product in which anew user could become productivein a
short time with some assistance. The documentation and tutorial in
InRoads SelectCAD assume that you have:

O A basic understanding of the computer operating system

a The ability to move around in the Windows environment

0 Working understanding of your CAD system

0 General knowledge of engineering concepts and terms
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) | Getting Started

InRoads SelectCAD can be installed on Intel-based hardware using the
Windows 2000, Windows 98/ME, or Windows NT 4.0 (Service Packs 4
and 5), operating system. The following instructions assume that you have
aready installed one of these operating systems on your machine. You
must also have installed CAD software on your machine. InRoads
SelectCAD will run on AutoCAD 2000/Map 2000/Rel ease 14, and
MicroStation SE/J. See the CAD Package Requirements section that
matches your operating system for alist of software tools.

In Windows 2000, Windows NT 4.0, and Windows
98/ME

This section details what you need to efficiently run InRoads SelectCAD.

CAD Package Requirements

a CAD software (one of the following): AutoCAD, version 2000i, Map
2000 or Release 14, Patch E; MicroStation, Version SE or J.

Pentium 200 Mhz minimum, 400 Mhz or more recommended
64MB RAM minimum, 128MB or more recommended

150MB disk space minimum, 200M B or more recommended
VGA or better

Access to a CD-ROM drive

Mouse or compatible digitizer for input

0o 0 0O 0o 0 Db O

Compatible plotter or printer for output (optional)

Downloading from the CD

Prior to installing InRoads SelectCAD, make sure you have exited all
other civil engineering software. In Windows 2000, the setup program
automatically starts when the CD isloaded. If Autoplay is not enabled on
your system, follow the steps below.

1. Insert the CD inyour CD-ROM drive.

2. From the Start menu, click Run.
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3. IntheRun dialog box, typed: \i nstal | . ht m , whered: isthe
letter assigned to your CD-ROM drive.

4. Click OK and follow the instructions on the screen.

Downloading Across the Network

If you are downloading InRoads SelectCAD across aloca area network,
mount the shared network CD drive and double-click on install.html from
the SelectCAD Explorer or File Manager. Or, navigate to the product
directory and run Setup.exe.

Starting InRoads SelectCAD

Once you have successfully downloaded the software, you are ready to
start the product.

1. From the Start menu, click Start > Programs > Bentley Civil
Engineering > InRoads SelectCAD.

2. MicroStation users must first select adesign file. Navigate to adesign
file or demonstration directory and select afile or create anew one.

AutoCAD automatically opens with a default drawing file at startup.
The InRoads SelectCAD menu is displayed in the SelectCAD

Explorer.
I =]
= ke Trpe: I digtive |  Fashes | ek =]
- B Snlsces T 1o 1
v st P Seagidre Fay (L= E
e 8 Contour Puit.. 1]
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e =y ! .
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Y ou have successfully installed InRoads SelectCAD, selected your
CAD platform, and opened a drawing/design file.

Exiting INRoads SelectCAD

To exit InRoads SelectCAD and leave the CAD software running, select
File > Exit from the InRoads SelectCAD menu.

To exit InRoads SelectCAD and the CAD software, select File > Exit from
the CAD main menu. If you exit the CAD software prior to exiting

10
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InRoads SelectCAD, the product will also exit. You are prompted to save
any open files.

11
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3 Using InRoads SelectCAD

An Overview

From project definition to plan and profile sheet creation, InRoads
SelectCAD provides the tools you need to create highways, roads, and
other construction and transportation engineering projects. In addition,
several add-in applications are available to assist you in completing
specific civil engineering production tasks. The advanced programming
tools offer ways to customize your work environment to accomplish
unique tasks or meet customer deliverables.

Starting with geometric, alignment, and surface point data, you can do the
following:

1. Graphicaly represent the base map ground surface, topographic
features, and property boundaries. Display and analyze surface
contours, slope vectors and other terrain data.

2. Review existing or legacy plansto identify new controls. Through an
iterative process, generate preliminary plan sheets, create new
horizontal and vertical alignments, specify roadway template criteria,
cut/fill conditions and roadway definitions. Y ou can also compute
volumes, check the design and generate reports.

3. Generate a3-D model of the design. Generate cross-sections, compute
triangle volumes, calculate end-area volumes, make modifications,
and redesign as needed to meet specifications.

4. Prepare and plot plan and profile drawings. Generate final reports for
production requirements or customer deliverables.

The results of your project can be stored for future use and integrated with
other Bentley Systems civil engineering and GIS industry solutions.

Basic Concepts in InRoads SelectCAD

There are afew conceptsto review prior to using InRoads SelectCAD,
version 8.2. Some of these concepts are tools that provide more flexibility
in the way you work, such as customized toolbars. Others are simply
ways of thinking about features, preferences and symbology: how they
interact with each other and how they function within the DTM. The next
several topics discuss basic concepts in InRoads SelectCAD.

13
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Digital Terrain Model

A computerized model of a3-D ground surface is avisual representation
of triangle and 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 SelectCAD version 8.2, the DTM remains an integral and
important part of your project. Feature dataresidesinthe DTM and
profiles, cross-sections, volumes and other design analysis and
computations are performed on the datain the DTM. Thisfunctionality
allows you to place features, execute commands, view surface properties,
make design modifications al in the design surface. The DTM requires
fewer interactions with graphical menus and dialog boxes while
expanding the function and definition of the traditional design feature.

14
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Types of DTM Display

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

»  3-D planimetric view, commonly referred to as plan, is atop-level
aerial view of the entire surface.

Thisview allows you to see any of the point types (random, breakline,
contour, and so on) in the digital terrain mode!.

* Profileisan 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.

Aoodeay Paloodtlon Proflie

s
™

Elavation
¥
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* Cross Section is aportion of the roadway model at a specified
location. Displayed in individual graphic windows, each section
shows surface configurations perpendicular or at a skew angleto a
linear feature, such as the horizontal alignment (often the centerline of
the roadway). Cross sections differ from profilesin that they show
detailed sections of the surfaces, from one station to the next
transverse to an alignment; profiles show surface elevations
longitudinally along an entire alignment.
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Together, these display modes alow you to view, evaluate, and design
your project from various important perspectives. Objectsin the DTM
can be represented in one view or al of these views.

Symbology

Symbology (line style, weight, color and so on) can be defined for any
surface object or feature. Uniquely specifying symbology for objects or
features alows for quick identification within the model aswell as
uniformity across the project. In InRoads SelectCAD, symbology can be
set in two ways: named symbology using the Symbology Manager and
basic command-level symbology.

Named Symbology with Symbology Manager

TheTools > Symbology Manager alows you to define and name
symbology settings for surface objects and features. These settings, along
with many other preference settings, are stored in the civil.ini preference
file. This customizable file contains basic default settings, including
predefined symbology, and is delivered when you install InRoads
SelectCAD. These predefined symbology settings are displayed when you
access Symbology Manager.
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Dt Lina Mat Intialiced
Digfmih Tead Mal Intialiced
Difmu Poant Hai Intialized
Flen Line ol Indializad
Flen Texd i Intializac
Flar Foim tderd Inibial el
Frofle Lise ol Intialzad
Profle Tex ot Intialced
Pratle Foind dat Intialiced
Cross Sacfion Ling Mal Intialized
Cross Sedion Texdt Fai Intialized
Cross Sedion Point Mot Intislpedd

New symbology isfirst given aname. Providing a name alows you to
associate the symbology with afeature or object and later reference the
symbology by this name.
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Mol Inkiakasid
Mot inbaload
ol Intinkesd

Motintialzad
Mot Intiakead

Mol lnfialaad
Motintiaload
Mol Intinkesd
Mol lnfialaad
Motintialoed
Mol Intiakead

By double-clicking on an item or selecting the item and clicking the Edit
button, you can set symbology for lines, text, and pointsin one or all three
of the views.

HatInitialized
Mot Iniialized
ol Iniializecd

Pl Texd
Flari Foim

L Symbology

Frolle Lives
Frolle Tesxt
Frable Foim
Crass Sadion Line
Cross Sedion Tt
Cross Sadion Point

Once you have defined symbology for more than one representation (line,
point or text) or for more than one view (plan, profile or cross section),
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you actually have a set of symbology. In Symbology Manager, you
create named symbology sets.

Maoilnkiakyad
Motintiakrad
FotIntiakead

Mot intakoed
Mot Intinkpad

Motiniiakrad
B

Motintiakred
Mot Intiakesd

Defined symbology is considered initialized after you click OK. Default
symbology applies when specific symbology for Plan, Profile or Cross
Section is not defined. If default symbology is not defined, the system
settings delivered with InRoads SelectCAD will apply.

" Symnbaology Manager

bremkbngs
Cofloun

cut

defauli

itk backslope

dteh hatiam
dich forslope

Named symbology can only be created and modified using the
Symbology Manager command.
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Command-level Symbology

While InRoads SelectCAD provides the opportunity to name symbology,
you are not required to do so. Y ou may continue to select local symbology
at anytime during the project using the Edit button that appears on most
dialog boxes. For example, Surface > View Surface.

L ventnengies il x|
bain |.ﬁ.|:r-.-'anm|:||
Surtece [ — - Help |
ez |¢ode [igmon B

Symbology
Object | Name | Co.. |
Trimnghes O

Edit.

[ Apply | Preferences. | ciose |

Once you have selected symbology for a specific command, the settings
can be saved to a preferences file for future use.

Features in the DTM

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

e A single random point

e A singleinterior boundary

+ Aflowline

e Asinglecurbline

e A single utility (pipe, pole, manhole)

e A collection of utilities (poles, manholes)

A feature then is any single component that is part of the DTM. Further,
for features such as random points, you can store more than one random
point featuretypein aDTM. Thisflexibility allows you to control the
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display of the random points in the surface separately from other features,
such as manholes.

In InRoads SelectCAD version 8.2, features can be created or imported
into the DTM with alevel of “intelligence’; that is, they know what they
are and how they are to display.

Intelligent Features

Whether you begin your design by using Surface > Design Surface >
Place Feature or File > Import > Surface, you can indicate what a feature
is before it becomes a part of the active surface. Y ou can provide afeature
name and description, select afeature style, indicate the point type, and
specify whether or not it is to be triangul ated.

All of thisinformation is associated with the feature and available for
quick reference once it becomes a part of the surface.

The key to working with features in the surface is determining how the
features will display. How afeature is represented and where it displays
can be specified by astyle. Feature styles are created and organized by
the Feature Style Manager.

Feature Styles with Feature Style Manager

A style uniquely defines how afeature is represented and determines the
symbology for itsdisplay. Once defined, the style is one-to-many;
meaning any one style can be used to display many features. For example,
afeature style for centerline could be used for both the roadway centerline
aswell asfor any other secondary road centerline.
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When you select Tools > Feature Style Manager, any predefined styles
currently in the civil.ini preference file are displayed.

T reatyre Skvle MHanager

for surace onginal
for relocabkan
catchall
for ialocaban

_. for ralocaton

.. lof rslocatban

edge ol pasement
for relocedan
for ralocatan

Click New to create additional styles.
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A feature style includes a unique name, description (optional) and named
symbology. Here, you can choose a named symbology that was

predefined for this feature style; modify an existing named symbology and
rename it; or create a new one.
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Optionally, you can type more details about the feature style in the Pay
Item field and specify how the feature is to be represented in the graphic
view (as aline segment, point, annotation or attached tag). For example,
to see the features using this style displayed in cross section, turn on
Points inthe Cross Section Display section.
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2 esbure Skyle
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Newly created feature styles are listed in the Feature Style Manager and
stored in the civil.ini file.
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Feature styles can be created or modified from any of the Style buttons
that appear on most Surface > Design Surface commands.
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View Surface Features

Features that are a part of the active surface can be displayed for review.
To see the features, use the Surface > View Surface > Features
command.
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Edit Stia..
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After choosing a surface, you can select individual features from the list,
select all of the features or click Filter to build afeature selection set to

view.
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Viewing Surface Features using the Feature Selection Filter

nclude Al Feeiames

The Filter option on the View Feature dialog box is a shortcut to the
Surface > Feature > Feature Selection Filter command. This command
allows you to quickly specify afeature selection set.
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By clicking Save As, the filtered selection-set can be saved and associated
with a name for future reference.
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Note: Before OK is applied, make sure the Feature Filter Lock ison. If
the filter lock is not on, filters are not applied. Turn on thislock by
clicking Tools > Locks > Feature Filter Lock.
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T Wiew Fealunes

When you click OK, selected features are listed in the View Features
dialog box. When you click Apply, these features are displayed.

Once features are in the surface, you can display and modify feature
properties.

Feature Properties

The Surface > Feature > Feature Properties command alows you to edit
feature properties. Use this command to change the feature name, modify
the description or style, and set the criteriafor triangulation. Y ou can take
action against all features in the surface, against afiltered feature-
selection set, or against selected features.
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Once features are defined or modified and displayed, you can annotate
them within the design file.

Annotating Features

The Surface > View Surface > Annotate Feature command allows you to
annotate features within the DTM.
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Click Apply to display the annotation.
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Preferences

Preferences allow you to define everything from general operating
parameters (like units of measure, decimal places to display, stationing
format, and symbology) to specific instructions as to which settings apply
to aparticular design surface. In InRoads SelectCAD, preferences are
now aflexible system that could be considered as a single group of
information that is simply defined in four different ways:

Preferences
Basic Preference Surface Preferred
Preferences Manager Preferences Preferences

Basic Preferences

Basic preferences are settings that are defined at the command level.
These values are set on the individual command dialog box located on

most InRoads SelectCAD menus.
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Basic preferences govern general operating parameters such as units of
measure, stationing format, decimal places, local symbology, and so on.
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Settings that have been selected across the various tab options can al be
saved to a preference set. Preferences are stored in the civil.ini file. When
you want these configured settings for a particular design session, you can
load the saved file from the Preferences dialog box. At start up, all
available preference files currently in the civil.ini are listed here:
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O Preferences

Y ou can create or modify basic preferences at any time from the
Preferences dialog box.
Preference Manager

You could set basic preferences for every command under each InRoads
SelectCAD menu, as previously mentioned:

Or, you could globally set al of these values (in addition to other detailed
settings required by some commands) in one place at one time, using the
Tools > Preference Manager command. Previously known asthe
Preference Editor, Preference Manager now acts as the global editor
that allows you to specify preferences across InRoads SelectCAD.
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In Preference Manager, begin by entering a Preference name. Here, you
could type a unique name for a new preference set, or you could select an
existing preference set from the list (any setting change will modify the
Set).

T Preference Mansger

Hat Initalipad

ot Infalized
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Notice that in the Status field, it isindicated whether or not a preference
object has aready been defined for this preference set (either at the
command dialog box or in Symbology Manager). If initialized is
displayed, preferences for the object have already been defined; however,
you can modify the settings here and associate them with the new
preference set. Thisis helpful if you want to standardize preferences
across a design session or meet a specialized customer deliverable.

“ Preference *ansger

To set preferences, double-click on an object (or select it and click Edit).

~ Yiew Treangles - relocation

Individually set each value for an object:
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= L Syrwhologey

Or, you can select a named symbology. If you choose a named
symbology, the values previously defined in Symbology Manager
popul ate the dialog box:

n Trisnngles - relocation

When you have selected and saved all of the preferences, click Close to
dismiss Preference Manager:

39



Working with InRoads SelectCAD
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Named preferences are saved and stored in the civil.ini file.

Surface Preference

A surface preference is anamed preference that you want to associate
with asurface. When a preference is associated with a surface, all of the
settings and display characteristics that were previously defined will be
active for the surface.

Note: The Tools > Locks > Style command must be on. If Style Lock is
not on, the basic preferences from the command dialog box will apply.

A surface preference can be specified when creating a surface with the
File > New > Surface command.
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In addition, you can change surface preferences at any time during a
design session using the Surface > Surface Properties command.

If, during a design session, you choose a different surface preference, use
the Surface > Update 3-D/Plan Surface Display command to refresh the
graphic display with the new preferences.

Preferred Preference

The preferred preference is the default global preference set. At start up,
the preferred preference is the system Default (these are selected settings
delivered with InRoads SelectCAD). If you have created a named
preference set and desire to have it as the default, access the Tools >
Options > General tab. For Category, select Settings.
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42

When specifying a preferred preference, if the Refresh Command
Settings on Preference Change toggleison, al of the InRoads
SelectCAD commands that are affected by the preference change are
updated to reflect the new preference settings. 1f acommand dialog box
does not have a named preference corresponding to the preferred
preference, the system defaults continue to apply for that dialog box.
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Click Apply to activate the preferred preference.
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Locks

In InRoads SelectCAD, there are several lock features that work together
with Symbology Manager, Preference Manager, and Feature Style
Manager to streamline your required interaction with the software.
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Feature Filter Lock

The Feature Filter lock works in conjunction with the Surface > Feature
> Feature Selection Filter command to automatically make available a
filtered feature-selection set. When a selection set is created using the
Feature Selection Filter command, it is given aname for future use.
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Not only is the feature-selection set saved to the civil.ini file, the name
assigned to the set is listed in the Feature Filter List located on the Locks
toolbar.

Locks

<Unnamed> .
< nnamed>
breaklines
random

When the Feature Filter toggle is turned on, these selection sets are now
exclusively available for display without any further interaction with the
Feature Selection Filter command dialog box.
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Subsequently, when the Surface > View Surface > Features command is
selected, only those feature types specified in the selection set are
available for display.
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Click Apply to display the featuresin the surface. Or, you could use the
Locate button to identify features (of the filtered type) by datapoint in the
surface.

Note: When the Feature Filter lock is off, defined feature selection sets
are not available or applied.

Style Lock

The Style lock works together with Preferences, Preference Manager
and Feature Style Manager to automatically display global preference
settings and defined features styles. As previously detailed, preference
settings are defined at the local command dialog box or globally in the

Preference Manager.
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ma Preference Manager

-

Horizontal Annotation
ertical Annotation

Closed Areas

[Stationing

3D Alignment

Faint Symbology

Initialized
Initialized
Initialized
Initialized
Initialized
Initialized

Feature styles are created and named using the Tools > Feature Style
Manager > New command, and are listed in Feature Manager.

Once preferences and feature styles have been defined, you can turn on
the Style lock toggle to have these settings automatically display during
the design session, without any further interaction with command dialog

boxes.

When the Style lock is on and a command is selected, data preferences are
active and displayed; no dialog box is presented. When Style lock is off,

each time acommand is selected a dialog box is presented allowing you to
define display preference and style.
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This command allows you to reduce required interaction with InRoads
SelectCAD commands.

Write Lock

The Write lock generates graphicsin one of two modes:. display and write
or display only.

]
s B

tbreaklines hé | ST, 8 4 | B <

During a design session, when the Write lock toggle is on, graphics
created by each command are displayed in the CAD views and are written
to the active design/drawing file. In this mode, you can use any of the
CAD windowing functions to access a different view of the data, or the
editing commands to modify the data.

During a design session, when Write lock istoggled off, all graphics are
generated in the display-only mode. This means the generated graphics
are only displayed in one or more CAD views, but are not written to the
active design/drawing file. In this mode, using any of the CAD
windowing commands will remove the graphics from the view because the
elements have not been written to the design file. In addition, because the
elements do not actually exist in the active design/drawing file, you can
not edit or modify display-only graphics.

Designing with Write lock off is useful when you need to view large
amounts of terrain model data and then quickly remove that data from the
screen. Since the display-only mode does not write graphics to the active
design/drawing file, you can decrease design file size and increase the
speed in which all graphics display in the CAD views using this mode.

In InRoads SelectCAD, version 8.2, Write lock works in conjunction with
the Pencil/Pen mode. When Write lock istoggled on, it activates the
additional Pencil/Pen mode.

breaklines v |@\.>f|§|.ﬂ|5ﬂ'ﬁﬁ' 5

Pencil/Pen Mode

When graphics are generated and written to the design/drawing file, the
Pencil/Pen mode is available. These modes are an enhancement to the
Write lock feature in that they allow you to write to the design/drawing
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filein either temporary or permanent form. Thisideais similar to drawing
on asheet of paper with pen or pencil. When writing in pencil, you can
quickly erase adrawing to removeit. In contrast, writinginink (pen) isa
more permanent form that must be deleted to be removed. Similarly, in
InRoads SelectCAD graphics written in pencil are not retained between
iterations of display, and graphics written in ink are retained each time the
object is displayed.

For example, if you turn on Pencil mode and select the InRoads
SelectCAD Surface > View Surface > Perimeter command, the graphic is
displayed and written to the CAD design/drawing file.

Then, using a CAD manipulation command, such as Move you relocate
the graphic. Next, select Surface > View Surface > Perimeter to display
it again. The previous graphic is“erased” and only the most recent

graphic appears.

Note: The Pencil/Pen mode that is active when the graphic isinitially
displayed determines whether or not it is erased when it is redisplayed.
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Graphics written in Pencil mode are retained only until the next time the
same graphic is selected for display.

Note: During a design session in Pencil mode, there may be an occasion
where you do not want pencil graphics to automatically be erased. To
override this action, select the Tools > Options > General tab. For
Category, select Settings and turn on the Omit Automatic Graphics
Refresh toggle. All graphics, written in pencil or ink, will be retained
until you manually delete them.

In contragt, if in Pen mode you select Surface > View Perimeter, the
graphic is displayed and written to the design/drawing file.
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Then, using the CAD Move command, you relocate the graphic. Next,
select Surface > View Surface > Perimeter again. Both graphics appear.
Thefirst isretained because it was written in ink, the second appears
because it is the most recent.
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All graphics written in Pen mode are retained until they are deleted.
Graphics can be manually removed using the CAD Delete command or by
activating the InRoads SelectCAD Delete Ink lock.

Delete Ink Lock

The Delete Ink lock is available when Write lock ison. Turn on this
toggle to quickly remove al graphics that were previously written in ink.

For example, if you have three iterations of a graphic that was written in
ink, all three graphics appear in the design/drawing file.

51



Working with InRoads SelectCAD

Then, if you turn on the Delete Ink lock and select the command again,
only the current graphic is displayed.

All of the previously displayed graphics are deleted. To override the
Delete Ink lock, select the Tools > Options > General tab. For

Category, select Settings and turn on the Omit Automatic Graphics

Refresh toggle. All graphics, written in pencil or ink, will be retained
until you manually delete them.
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O Locate Graphics/Features

During an InRoads SelectCAD design session, you create, edit and
manipulate objects in two different environments: the CAD
design/drawing file and the DTM model surface. Objectslocated in the
CAD design/drawing file are referred to as graphics. Objects located in
the DTM model (design surface) are referred to as features. The Locate
Graphics/Locate Features mode lets you quickly specify the
environment from which to select objects.

Locks

<Lnnarmed> .

For example, if you toggle to Locate Graphics and select the Surface >

Design Surface > Set Elevation command for a Single graphic element,
you are prompted to identify an element within the CAD design/drawing
file.
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While remaining in the same command dialog box, you can toggle the
mode to Locate Features.
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The dialog box options dynamically change. Y ou can now identify
featuresin the surface.

Identify and locate individual features or select al available featuresin the
surface.

Note: While an alignment (*.alg) is another way to manipulate objects
during a design session, the geometry datain the alignment is not
accessible from the Locate Graphics/Locate Features command.

X point/Element/No Snap Lock
Thislock is athree-way toggle that alows you to specify the snap mode
when working with feature and geometry data.

* Point Snap. Thislock alows you to snap onto any point contained in
the geometry project. This mode is helpful when placing geometry
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elements. For example, if you want to input point datainto a dialog
box, toggle thislock on and place a data point in the design file.
InRoads SelectCAD will find the closest point and display the point
datain the dialog box.

* Element Snap. Thislock allows you to snap or lock onto any
geometry element (any object that would require multiple data points
to define) in the geometry project. Thismode is helpful when using
the direction, distance, length, radius, and/or angle of an existing
geometry element to design a new element. When thislock ison,
InRoads SelectCAD snaps to the element nearest the data point you
placein the design file

* No Snap. This mode disables both point and element snap.

Station Lock

This on/off lock is applicable only when the first station specified on the
horizontal alignment is an odd-numbered station (for example, 2+39) and
yOu are generating cross sections, executing the roadway modeler, or
generating station type reports. When thislock isturned on, InRoads
SelectCAD applies agiven command action to the first station, and then
forces all subsequent actions to even-numbered stations. For example, if
the first station 2+39 and the station interval is defined as 50, InRoads
SelectCAD performs the command action at stations 2+39, 2+50, 3+00,
and so on. When the Station lock is turned off and the first station is odd-
numbered, InRoads SelectCAD applies the command action to odd-
numbered stations only (for example, 2+39, 2+89, 3+39) and so on.

Report Lock

This on/off lock isused by several commands to control whether or not
the output displaysin a dialog box as the command calculations are
performed. If thislock is off, the command processes and stores results
without displaying them in an output dialog box.
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General InRoads SelectCAD Review

56

While InRoads SelectCAD includes expanded functionality in severa
areas, many of the software’ s standard features remain.

Comprehensive Data Structure

The data structure for InRoads SelectCAD remains much more
comprehensive than those of the CAD platforms on which it runs. It
accommodates the intelligence needed to perform sophisticated 3-D
design operations such as earthwork analysis, profile generation, and
superelevation. Its ability to maintain double-precision numbersis not
dependent upon the CAD platform. Asyou place or locate design
elements or coordinate geometry points, InRoads SelectCAD tools
accommodate double-precision input. Even graphical selection tools
automatically snap to points and elements in your geometry project with
double-precision accuracy.

Horizontal and Vertical Alignments

Alignments continue to represent longitudinal features, such as
centerlines, lanes, access ramps, and ditch grade lines. The horizontal and
vertical geometry of an alignment is designed separately, with the vertical
being a child of the horizontal. There are no restrictions on how many
vertical alignments you can attach to a horizontal alignment. Alignments
are designed using the geometry component of InRoads SelectCAD,
which has an array of features for locating points and designing the
curvilinear geometry through them.

InRoads SelectCAD automates the creation of horizontal and vertical
geometry. Intheinitial design phase, you can use a backdrop of graphics
suchasaDTM, aerial photo, MicroStation graphics, and so forth. You
can define curve and tangents, in any order, with or without automatic
spiral placement, and if you need to add spirals, you can do so asyou
define the circular curves. See Chapter 5, Learning InRoads SelectCAD
for detailed instructions.

When the rough geometry is complete, you can begin to refine the
alignment. Y ou can dynamically manipulate elements or use precision
key-ins. The software provides immediate visual feedback and
automatically adjusts the geometry throughout the alignment, maintaining
coincidence and colinearity between all the elements where appropriate.
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Typical Sections

Typical sections remain one of the most powerful features of InRoads
SelectCAD’ corridor design capabilities. Contrasted with alignments,
which represent longitudinal geometry, typical sections represent
transverse geometry. Typical sections consist of templates, which are the
backbone of your road design, and various tables that can be used to create
the side slopes. Templates can be fixed or controlled by horizontal and/or
vertical geometry by using simple offsets.

When typical sections are paired with horizontal and vertical alignments
and superelevation, they define the surface of a corridor. Typical sections
are flexible design components-—-as easily applied to ditches and sidewalks
as to multilane highways with superelevated curves and variable side
slopes.

Side Slopes

Side slopes, representing embankments and cuttings between a corridor
surface and the original ground, can be designed with any of four methods
provided by InRoads SelectCAD:

* Decisiontable
e Cut/Fill table
* Materia table
e Template

The decision table method encompasses almost all the functionality of the
other three methods. Whether your design is simple (one slope up/one
slope down) or requires toe-of-slope ditches or noise berms, the decision
table method provides a high degree of flexibility, with tight control over
the placement of side slopes. Y ou can set up decision tables not only to
define multiple intersections with design surfaces, but also to adjust those
surfaces (for topsoail stripping, for example) and to recognize and attach to
independent horizontal and vertical alignments.

InRoads SelectCAD includes three other methods that provide subsets of
the functionality in decision tables. The template method extends the
template beyond the backbone (hinge points) based on the cut and fill
slopes you define. Side-slope intercepts for sublayers are defined
exclusively with the template method. The cut/fill table method allows a
straightforward selection from a series of slopes depending on which one
hits original ground. If you want to vary the side slopein cut, strictly
according to the material you are cutting through, you can use a material
table to determine the appropriate slope. Both cut/fill and material
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methods have capabilities to automatically design ditches or shoulders as
required. Both can also add benches, either at fixed intervals from the
road or at constant elevations.

Evaluation

InRoads SelectCAD continues to provide tools to make preliminary
evaluation of your model quick and simple. These tools allow you to do
the following:

» Digplay triangles and slope vectors and view them from any angle.

*  Produce contours, cross sections, and profilesto compare origina
surfaces with design surfaces.

»  Compute volumes using the triangle, grid, or end-area method.

*  Produce Mass-Haul diagrams.

Superelevation

Superelevation relates to the banking applied to offset the lateral
acceleration that vehicles experience when going around curves. More
specifically, it is the transverse slope between the inner and outer edges of
abanked curve. InRoads SelectCAD continues to accommodate all
commonly used methods of calculating superelevation rates, including the
five AASHTO methods and numerous international methods. Plus,
InRoads SelectCAD gives you control over how superelevation is
achieved longitudinally along an alignment, with parametric control over
transition lengths and methods of transition.

The Roadway Model

Roadway Modeler pulls together all of your design datato create the
corridor model. The modeler uses aroadway definition to place
appropriate templates and side slopes at intervals and at critical design
points along the alignment. In addition, it applies superelevation and
adjusts the templates to the longitudinal features as necessary, aswell as
checks right-of-way limits. The end result of thisisaDTM for each of the
layersin the proposed corridor surface. These layers are comprised of 3-
D linear features and xyz random points, providing afull 3-D model of the
proposed roadway. The model features can then be displayed in the CAD
design/drawing file.

For simple projects, InRoads SelectCAD provides Express Modeler,
which produces a model quickly, with only minimal information. You
only need to provide an existing surface, a horizontal alignment, and a
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single template. If you wish, you can also provide a vertical alignment,
but InRoads SelectCAD will use elevations derived from a horizontal
alignment if no vertical alignment is provided.

Drawing Production

Plan and profile drawings can now be easily generated from InRoads
SelectCAD graphics. Y ou can create construction documents, such as
plan/profile, cross sections, and detail sheets.

Reports

Reporting in InRoads SelectCAD isflexible and comprehensive. You can
produce reports on any data that you have created or manipulated in the
course of aproject. Such reports might include listings of coordinate
geometry points, alignment clearances, and earthwork data. InRoads
SelectCAD also allows you to track your design activities. Y ou can save
your activities as report files or append them to other report files; they are
invaluable for project documentation. All reports are generated in ASCII
format for easy manipulation in atext editor or word processing program.

Visualization

Designs produced with InRoads SelectCAD can be used with visualization
software to create photo-realistic images, which help your project team or
client better visualize the design. Bentley Systems also complements
InRoads SelectCAD with arange of applications for editing and
manipulating images to create photomontages or video presentations.
These capabilities help you prepare presentations for non-technical
audiences.
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Getting Around in InRoads SelectCAD
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Using the Interface

InRoads SelectCAD utilizes the Windows Explorer environment for file

management. It works like the Explorer in the Microsoft Windows

environment. By either clicking the plus sign (+) in the square next to an
item or double-clicking on the name, a subgroup of items displaysjust like
adirectory tree. The SelectCAD Explorer provides a quick view of files
that have been loaded and are available in aworking session.

Eile Surface Geometry Ewvaluation Modeler Tools Help

=T
J

¥ proposed

5 surfaces o] |4

212 [ Surface Mame | Description | By Whom | Last Revised | Preference | cross section s... | Profile Symbalogy |
) 23 Surfaces =B Defaul Ishamilt 12/13/2000 3:3..,  default default deFault
= Default =B original existing ground krmedona 11/8/1999 4131, default default deFault
= original Eumuused roadway reloca...  lahamilt 12/20/2000 6:5...  relocation default default

1=

)

From the InRoads SelectCAD Explorer, you can “tear away” the left-pane

Explorer tree, now referred to as the Workspace Bar:

_1ol x|
File Surface Geometry Ewvaluation Modeler Tools Help |
I [ Surface Mame [ Description | By Whom | Last Revised | Preference | cross Section 5... | Profile Symbology |
< 23 Surfaces | Y22 Defaule Ishamilt 12/19/20003:3...  default default default
\ =@ Default riginal exsting ground krmedona 11j8{1999 4:31...  default default default
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\ N
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B sulaes [2 Geometry [ &4 0] [ AN 5
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\
\ \\
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-
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Dt
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3 Conivur Pashurss
¥ nfamad
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[ Triarvgim
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There are several unique advantages of the Workspace Bar. First, major

objects are represented by tabs at the bottom of the view. Each tab

corresponds to a particular view of the overall SelectCAD hierarchy.
Second, by clicking atab, such as the Surfaces, you'll see all (and only)

the surface objects in the project.

Workspace Bar’ s can be docked anywhere on the screen for easy access:
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To return the Workspace Bar back to the Explorer, click and drag the box
to the desired location:

Onceyou arein SelectCAD, you can drag and drop your InRoads
SelectCAD datadirectly from the Windows Explorer. The status of the
datais displayed in the bottom portion of SelectCAD window.
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|= Default
- 3% Default
E dema

In the SelectCAD Explorer, you can access additional options that are
available for an entity. For example, if you select (highlight) a surface
and right-mouse click, a pop-up menu appears with additional options for
surfaces.

The additional options that are available depend on the entity that you
select. Inthe SelectCAD Explorer, you can also access to the following
shortcuts:

* PresstheInsert key to activate the New dialog box.
* Pressthe Delete key to delete the current item.

» Drag-and-drop features between surfaces.

* Click anitemto renameit.

* Hold down the Shift key to display al the pointsin afeature, not just
the first hundred.
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* Review filerevision data.

LIfRE0 R Faphesty
LIfrsa s, Fesdets

e Cut and paste between fields.

» Click File > Open then, right-mouse click to edit ASCII files, using
the default text editor. For example, to open and InRoads SelectCAD
project file:

Review the right-mouse click menu for additional file and mailing options.
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Hall Text Hece)

The SelectCAD Explorer can be moved to a convenient location on the
screen and make several common tasks faster and easier.

Accepting/Rejecting Solutions

If MicroStation isyour CAD platform and you are using the default mouse
configuration, you accept an InRoads SelectCAD solution by clicking the
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left mouse button. Y ou reject an InRoads SelectCAD solution by clicking
the right mouse button.

If AutoCAD or isyour CAD platform, you accept an InRoads SelectCAD
solution by clicking the right mouse button, by typing accept or a, or by
pressing Enter. You reject an InRoads SelectCAD solution by typing
reject orr.

On both CAD platforms, you exit an InRoads SelectCAD command by
pressing Esc.

Using Access Control

Access control allows you to share files among multiple users while
controlling read-write access to the data. Using access control, you can
essentially “lock” your data so that another user cannot overwrite it while
you are working on it. The other user can open the data (read-only access)
but cannot make changes to it while you have it opened with read-write
access. Likewise, if another user has some data opened with read-write
access, your only option is to open the data with read-only access.

Access control works with individual horizontal alignments, the cogo
buffer, and preference files. However, with preference files, you lock the
entire file-not individual preferences. When you have read-write access
to a horizontal alignment, you also have read-write access to all data
associated with the horizontal alignment: vertical alignments,
superelevations, vertical event buffers, and horizontal event buffers.

To set the access status, right-mouse click the horizontal alignment, cogo
buffer, or preferencefile in SelectCAD Explorer. When the menu
appears, select either Read-Write or Read-Only. The status is reflected
in SelectCAD Explorer.

For more information about access control, see the SelectCAD Help.
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Menus

The SelectCAD Explorer contains menus that are the primary source of
interaction with InRoads SelectCAD.
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The menu titles are intuitive to afunction of the design process. They help
you navigate to groups of commands used for a specific task. A small
right arrow by a command indicates an additional menu with commands.

Menus and Application Add-Ins

InRoads SelectCAD is delivered with several additional software modules
that allow you to complete specialized or advanced tasks, including data
trandation. To access these features, select Tools > Application Add Ins.

— Applicatsen Add-ins

|_|Active Projed Setings AddHn
AR Dala Exchange Add-n

|| Creoiz Lagend Ad-n

| Cresta/Edil Companants Add-n
Lross Secion Repor Add-in

Chasign Checks AddHn

| |Dreiriage Sinscture Anshezer Add-in
|| O Roachsoy Add-n

By default, these additional commands do not appear on InRoads
SelectCAD menus because they are “turned off”. However, when you
select add-in applications, menus are dynamically updated and the
commands are listed on the appropriate menu. For example, by default
the Geometry menu does not include the Horizontal and Vertical
Element Add-In. If you select it toturnit on and click Apply, the
command is dynamically added to the menu:
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Add-in applications can be turned on and off at anytime during a
design session.
Customize Menus

Y ou can also create customized InRoads Select CAD menus using the
Tools > Customize >Command tab.
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This command allows you to group specific commands together on a
menu. First, select the menu on which to place the commands.

Then, drop and drag the selected command onto the menu.

The command is added to the menu.

Customize Toolbars

With the Tools > Customize > Toolbars command, you can select
predefined toolbars to display that provide quick access to frequently used
commands. There are toolbars for specific groups of menu commands,
such as View Surface.
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Perimeter

Two Point Gridded Update Surface
Contours Elevations Slope Model Display

Inferred
Breaklines

Color-Coded
Elevations

Single Point
Elevation

Features

I i

Color-Coded
Aspects

Crossing
Segments

Slope
Vectors

Label
Contours

Triangles Annotate Single Slope Profiled Color-Coded
Features Vector Model Slopes

Note: Notice that the Fit Surface command is on the toolbar but not on
this particular pull-menu. The command is added here for convenience:
once you display various representations of the surface, you can quickly
fit the surface in the view.

Oy B @ . : Fit Surface
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There are also predefined toolbars for common design workflows. The
commands on the workflow toolbars may not appear together on any one
menu or all of the available commands may not appear, but several are
grouped together on the toolbar for a specific function. For example,
Designh Roadway.

Copy Typical
Section

) . Design Roacdhway
Define Typical — Express Roadway
Sections — | ¥ £E | A Modeler
Roadway
Define Modeler

Roadway

If a predefined toolbar does not meet your design needs, you can create
customized toolbars for unique workflows. Select Tools > Customize >
Toolbars > New.

Toalbar Hame:
|F|IZIEII:+|'-EI:- Fiedacalion Frajec

ddy

Click the Commands tab. Select commands from the list to drag and drop
onto the toolbar.

71



Working with InRoads SelectCAD

72

With customized toolbars, you can step through the design process from
surface creation to plan and profile sheet generation using a single toolbar.

Once toolbars are displayed, they can be moved to a convenient location
on the screen or they can be “docked” onto the SelectCAD Explorer. To
dock atoolbar, click and hold on the toolbar, drag it to the SelectCAD
Explorer and release it.
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Docked toolbars remain in the SelectCAD Explorer until you delete them.

To remove a docked toolbar, click on it and drag it away from the
SelectCAD Explorer and click the X button. Or, to remove all customized
toolbars and menus, click Tools > Customize > Toolbars > Reset All.

Shortcut Keys to InRoads SelectCAD Commands

Usethe Tools > Customize > Keyboard tab to create new keystrokes to
activate InRoads SelectCAD commands.

I

Y ou can create new shortcut keys or modify existing ones.
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Customize Macros

The Text > Customize > Macros command provides access to external
software programs that can be run within InRoads SelectCAD. For
example, you can click New to create a macro to run Notepad®, a
Microsoft text editor, in a specific directory.

= Maorn Name I_

—

——

Click Browse to locate the Notepad executable. This automatically
populates the command field. Then, specify the Argument (file on which
to run the editor) and the initial directory (where the file is located).

domdat

P —

Click Close. Now, the new macro appears in the Commands list. You
can then drag and drop the new macro onto a toolbar or menu.

The Button Appearance dialog box appears. Select an icon to represent
the macro.
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e Button Appearance I
£ TextOnly  Use Wefaultimage: el
 Image and Text & Select User-defined Image: Help |
Description: S B &L S [ o
av v EEHLAE D
DE® |&#HEHO s
A ABOMSDT
TReH PR LD
78 ® B =

Button Text:

[My Editar New. | Bt |

The icon appears on the toolbar. Now, double-click the icon to start the

command.
=T
T
g
Fole: C:\Bentley'SelectCAD\Tutarialy InRaeds random . dat .
B Osbte: Tuesdsy, April B2, 2881 831514 4N
|: SurFece Mase: ground
Palmal Tyss: Randos
Fermal . Easfing, Marthing, Elsuvatler
Per OFdes . One Then Zeroes
E10. %8 4240, B9 298 B3
FBEZ .10 J841 . 32 280,23
L] ABHT. 1S £BD . 32
EPEN. 5B 3839.193 IhD. 2@
ZBET. 20 38499. 27 ko 2B
TRET. ZE 3833. 37 ZBE. 51
01T 3864 .23 ZEBE.51
50N N1 jasa. ag ZEE .S
ESO% 3B 3451 ag ZEBE .51
b1 AR 3453 g $EE .51
b1 DR Jasa o Bk .51
=
] 1

You can aso usethe Tools > Customize > Macros command to run
advanced software programs created using the InRoads SelectCAD
Application Programming Interface (APIs). APIsgive you direct access
to the InRoads SelectCAD alignment and surface data. See SelectCAD
Help for more information on customizing InRoads SelectCAD with APlIs.

Exporting Custom Settings

Once custom menus, toolbars and command-shortcut keys have been
created, you can save all of the settingsto afile for use in future design
sessions. To access this command, select Tools > Customize > Export.
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ICr=nage Hetwork
Drainags Profke
Cranage Shuchrss
JCvainage Toak
Cranage Lk

* Full Export — Use this option to save all custom settings.
* Partial Export — Turn on this option to individually choose which
toolbarsto save. You may also specify shortkeys, macros or both.
Importing Custom Settings

Previously defined settings can be imported for a current design session.
To access these settings, select Tools > Customize > Import.

Click Browse to locate the settings file.
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Using the Online Help System

To display Help when InRoads SelectCAD is active, click Help >
Contents from the main menu.

Help

i Coments
# SewmrchforHelp an...

A Tigalthe Day..

k% Technical Support
44 Benlay Ciyil Enginearing Mateark:

o Aboul SeleciCAD

Help Topics: SCSuite Help EE

Contents |index | Find |

Click a topic. and then click Display. Or click ancther tab, such as Index.

SuiteHelp
Copyright. Warranties, and Trademarks
L Using the SelectCAD Explorer

@ Using SCSuite

@ Reference Information

L Supplemental Information

Close I Erint... Cancel

SelectCAD Help Topics

InRoads SelectCAD is delivered with comprehensive online reference
information for each command. Thisinformation is available through the
InRoads SelectCAD Help system. The Help topicsinclude a brief
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overview of the command, a detailed description of the dialog box
options, and a step-by-step workflow that shows how to use the command.

InRoads SelectCAD allows you to design while integrated with other
SelectCAD applications. In this environment, you can access the online
Help topics for these applications in addition to InRoads SelectCAD Help.

Note: If Help was not installed on your hard drive during setup, you must
have the InRoads SelectCAD CD in the CD-ROM drive or be connected
to the network node containing the Help files.

o Click the Contents tab to display the Contents page for

InRoads SelectCAD Help. Thispageissimilar to atable of
contents in that it lists everything that is available in the Help
files. Double-click afileto display it. After reviewing atopic,
you can closeit or print it.

Click the Index tab to enter acommand name, phrase, or word
for which to search. This pageis similar to abook index with
items listed in alphabetical order. Asyou type aword, the list
dynamically updates as the sorting feature narrows the search.
Double-click the topic when it appearsin the list, or click the
Display button.

Click the Find tab to access afull-text retrieval search. Full-
text retrieval allows you to search for specific words instead of
alphabetized categories. Firdt, the software builds a database of
words from all available Help files. Once the database is
compiled, you can search it for any key word. A workflow
wizard steps you through this brief process. Double-click a
located word or click the Display button to display the search
results.

To display SelectCAD Help outside of the product, from the Start menu,
click Programs > Bentley Civil Engineering > Civil SelectCAD Suite

Help>.

SelectCAD Help is context sensitive, which means that you can press F1
to display Help for the active command or dialog box. Y ou can also click
the Help button on each dialog box.



Looking at InRoads
SelectCAD Workflows

The following workflows represent typical paths you might take when
designing a civilworks project using InRoads SelectCAD. Y our particular
workflow may vary depending on the needs of your project.

Master Workflow

Thisworkflow diagram presents afew of the paths that you could take
through the application to finish your project.

— Open a project I—I
Start InRoads and open
a design/drawing file
Create a surface
F—
Create and edit b | ) ). | Create and edita
: . Extract profiles - ;
vertical alignments horizontal alignment
Create and edit L 7 8 1 .
i . Define side slopes Define roadway
typical sections
Review design ). Run Roadway h Calculate
surface Modeler superelevations
Extract cross | Compute cut and |
- - Create reports
sections fill volumes
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Creating an Overall Project

The following diagram illustrates a general workflow for creating overall
InRoads SelectCAD projects.

Open/create a Open/create a | Open/create a typical
surface == geometry file section library
) |4, Open a h Open/create a
Open a styles file ) -
preferences file roadway library
Select "Save As | | setthe project options
Project" command and click "Apply"

Creating a Surface

The following diagram illustrates a general workflow for creating

surfaces.
Create a surface | N Import surface 1 Triangulate the
slot ' data surface

View the surface

s

Save the surface
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Creating or Editing Geometry Projects and Associated
Horizontal Alignments

The following diagram illustrates a general workflow for creating and
editing geometry projects and their associated horizontal alignments.

Locate commands I—L

Cogo alignment
commands

N Import/create
™4 Cogo points

Create/open a new I /1 1| create horizontal 1 |
geometry project ™4 alignments

=

N Import alignment | |
=g data
h . . I o ).
Save geometry Display alignments Edit alignments

Extracting Profiles

The following diagram illustrates a general workflow for extracting
profile information from your horizontal alignment. Thisis an optional
task if you are using the vertical alignment editor.

Set the desired |\ Selectthe "Create | | Set parameters
active alignment '4 Profile" command as needed

i

Plot the profile
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Creating or Editing Vertical Alignments

The following diagram illustrates a general workflow for creating and

82

editing vertical alignments.

Set the active
horizontal alignment

Import

alignment data

.

L

The following diagram illustrates a general workflow for creating or

Create a vertical | Edit the vertical

alignment slot

alignment

Save the geometry

o | Display the

vertical alignment

Creating or Editing Typical Sections

|

editing roadway templates. Thisisan optional task. You could also use
the surface design, cross section editing, or import geometry to surface
commands with similar results.

Create a typical
section library

Load a typical
section library

Set transition

control

Set superelevation

T Add a template

"

Edit template

L Copy a template

b | Addledit template

segments

L Select/add

active layer

| Save the typical

section library
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Defining Side Slopes
InRoads SelectCAD defines side slopes several ways.

Typical Sections Material tables

Cut and fill tables Decision tables

Defining Side Slopes with Cut/Fill Tables

The following diagram illustrates a general workflow for defining side
slopes by using cut/fill tables.

Copy an existing
cut/fill table
I | Add/edit

Edit cut/fill table table entries

Add a new

cut/fill table J L
Save the typical
section library

Defining Side Slopes with Material Tables

The following diagram illustrates a general workflow for defining side
slopes by using material tables.

Copy an existing
material table
I ] Add/edit

Edit material table "
table entries

Add a new

material table J L
Save the typical
section library
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Defining Side Slopes with Decision Tables

The following diagram illustrates a general workflow for defining side
slopes by using decision tables.

Copy an existing
decision table
| Add/edit

Edit decision table .
table entries

Add a new

decision table J L
Save the typical
section library

Creating and Calculating Superelevations

The following diagram illustrates a general workflow for defining
superelevations. Thisisan optional task.

Set active horiz. 1 . | i\ createa super-
. Define roadway .
and vert. alignments elevation slot

L

Build super- h Review/edit super- h Compute super-
elevation transitions elevation values elevation rate
Save the

geometry project
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Defining the Roadway

The following diagram illustrates a general workflow for defining
roadways.

f Add a roadway I—I_h
Load a roadway

library

Edit roadways

roadway

Copy an existing

Set right-of-way h Set horiziontal and |4, Add/edit roadway
controls vertical controls entries

L

Save the roadway
library

Running the Roadway Modeler

The following diagram illustrates a general workflow for modeling the

roadway.
Load geomet I 1\ Load applicable I 1\ Load applicable
9 Y surfaces typical section lib.
Run roadway I Load applicable
modeler roadway library

Reviewing the Design Surface

The following diagram illustrates a general workflow for reviewing the
design surface.

b

Review surfaces View surfaces
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Extracting Cross Sections

The following diagram illustrates a general workflow for extracting cross
sections from the roadway.

|; |; Select the "Cross

Load geometry Load surfaces Section" command

L

Data point for . S . h Set parameters as
- . Click "Apply
graphic location necessary

Computing Volumes

InRoads SelectCAD calculates volumes in three ways.

End area volume Triangle volume Grid volume

Creating Reports

The following diagram illustrates a general workflow for creating reports.
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Reports

%

Geometry: Set
other parameters

General: Define
binary input file

J

Specify output

Select report format

i; Bridge
j; Geometry é Select report type
:\4 General
%
b

Select report library
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5 Learning InRoads SelectCAD

This chapter contains lessons that provide a brief ook at creating a
roadway using InRoads SelectCAD. The workflow represents a typical
approach to roadway design and gives you a practical application of some
of the more commonly used commands in the product.

It is recommended that you start at the beginning of the tutorial and work
through to the final lesson. However, you can complete the lessons
individually, in any order.

While the lesson demonstrates how to accomplish an entire road design, it
is not meant to be a comprehensive discussion of every possible command
and parameter within the product. For more details on a specific
command or concept in the lesson, see the SelectCAD Help Topics (click
Help > Contents or press F1).

Prerequisites

Before you start, you should already know how to run your CAD software.
If you are anew user, it is recommended that you read the introductory
chapters of this document to gain a general understanding of the software.
If you are an experienced InRoads SelectCAD user, you may want to
review the introductory chapters, as there are many changes in this version
of the software.

InRoads SelectCAD must be successfully installed and running on your
machine. The tutorial files are downloaded during Setup with a Typical
instalation. Thefilesare stored in the C:\Bentley
\SelectCAD\Tutorial\InRoads directory.

Note: Itisassumed that you installed InRoads SelectCAD to the C drive
and default directory path. If you installed the product on a different drive
or directory path, the location of the filesis different than those in the
lessons.
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Saving Your Work

Throughout the lesson, you will load files from and save filesto the
\Tutorial\InRoads directory. However, you can create another directory
and save your filesthere. If, in the lesson, the instructionstell you to load
afilethat you created or modified, you can load the file from your
directory.

Before Starting Each Lesson

90

Before starting each lesson, you must first extract the lesson files. To
extract thefiles, do the following:

1. From the Start menu, click Programs > Windows NT Explorer if you
are running Windows NT, or Programs > Windows Explorer if you
are running Windows 98 or Windows 2000.

2. Set the directory to C:\Bentley\Select CAD\Tutorial\InRoads (or to the
appropriate directory if you copied the files).

3. The sdf-extracting tutorial files are named roadlessonl.exe,
roadlesson2.exe, and so on. Double-click the file that corresponds to
the lesson that you are on. For example, double-click roadlesson3.exe
to extract the files for Lesson 3.

Note: If you have already extracted the files for a previous lesson,
you may be prompted to overwrite somefiles. To overwrite these
files, type Y at the prompts.

If you start the lesson and see that you have done something wrong, you
can exit the lesson, extract the files again, and start over using the new
filesthat are provided. Thisletsyou recover quickly from any problems
that may occur as you manipulate your files.
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Basic Roadway Design

In thistutorial, you create a new roadway. Y ou will complete the
following tasks:

» Start the software.

»  Set units of measure.

» Create asurface.

* Create ahorizontal alignment.

* Create aprofile along an alignment.
e Create avertical aignment.

e Create plan sheets.

e Createatypical section.

* Createadecision table.

e Create aroadway library.

» Create aroadway model.

e Evauate the design.

e Createreports.

e Createfinal plan and profile sheets.

Note: Depending on your CAD software, the graphical examplesin the
lesson may be different from what you experience. Where necessary,
specific CAD instructions are provided.

D
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Lesson 1: Starting InRoads SelectCAD
Begin the design session by starting InRoads SelectCAD.

1.

92

Extract roadlessonl.exe. For more information on extracting lesson
files, see the Before Sating Each Lesson section at the beginning of
this chapter.

Start InRoads SelectCAD. Click Start > Programs > Intergraph
Civil Engineering > InRoads SelectCAD. On MicroStation, open
road.dgn. On AutoCAD open road.dwg. Thesefilesarelocated in
the Tutorial\InRoads directory.

Note: For MicroStation users only, the road_ref.dgn file that appears
in this directory is areference file for road.dgn. Open road.dgn

Eis Suface Geomatry Ewvalustion Modelsr Tools Help

=181 x|

Dsplarys: & il il ek 0 s oof recLanguiar gric

Cisks Typs | Ak | Prsturss | -

- ) surfsces a|| |7 Rardom Feat... 11L0s 1 \
5| Dl gl j 1T Bl Fish.. 1159 1z
- [ T B ok Feat, 0 V]
“1' Random Fashures ¥ Infmrrad Braa i} i)

1y Ereabine Featues S 0 tremrior Feat.. ] ] -

@ St [E e o] [y ©

Click the Preferences tab at the bottom of the Explorer.

Click the plus sign (+) next to Preferences . Notice that there are two
fileslisted. The civil.ini and wysiwyg.ini files were loaded when
InRoads SelectCAD started.

To the right you should see three columns: File Name, Type, and
Access Mode. Thecivil.ini fileislabeled General and the
wysiwyg.ini fileislabeled Geometry.

Click the plus sign (+) next to Preferences in the SelectCAD
Explorer. Noticethat there aretwo fileslisted. The civil.ini and
wysiwyg.ini files were loaded when InRoads SelectCAD started.
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The General preference file sets units of measure (imperial or metric)
and the settings and layers on which everything in the design, except
the geometry, displays. The Geometry preference file determines
how the horizontal alignment, coordinate geometry points, and closed
figures would display.

Next, you will modify the general preferencesfile.

Setting Units of Measure

InRoads SelectCAD uses the units of measure selected during installation,
either imperial or metric. This setting is saved in the civil.ini file. The
location of the civil.ini is shown in the Select CAD Explorer when you
click Preferences. InRoads SelectCAD starts each session using this
civil.ini file.

For this lesson, you will use metric unitsin afile prepared for thistutorial:
civilm_tut.ini. To define settings, do the following:

Click File > Open.

ChangeFiles of type to Preferences (*.ini).

Navigate to the C:\Bentley\Select CAD\Tutorial\InRoads directory.
Select civilm_tut.ini and click Open.

Change Files of type to Styles (*.ini). 5
Select wysiwg.ini and click Open.

N o g s~ wDd P

Click Cancel to dismiss the dialog box.

Y ou have opened the preference files for metric settings. Next, set the
units of measure within InRoads SelectCAD.

Click Tools > Options.

Click the Units and Format tab. Under Units, for Linear, select
Metric. For Angular, select Degrees. Click Apply.
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10. Click the Preferences button.
11. Click Save.
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This updates the settings in the file. When you exit the product, the
.Ini fileis saved so that next time you start InRoads SelectCAD the
settings are the same.

12. Click Close to dismissthe Preferences dialog box.
You'vejust modified the civilm_tut.ini file.
13. Click Close to dismiss the Options dialog box.

14. Click File > Exit and then exit your CAD software, or continue to the
next lesson.
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Lesson 2: Digital Terrain Modeling

InRoads SelectCAD uses DTMs as the basis for much of its engineering
calculations. DTMs consist of a series of measured points connected
together as triangles to form a 3-D faceted surface. In thislesson, you
load points from afield survey, create aDTM, and display the surface
perimeter, contours, and triangles.

One reason for modeling the existing terrain isto design the grade of your
road using the existing terrain as areference. When you are done
designing the proposed road, you compare the roadway surface against the
original surface to compute earthworks (volumes) for your design.

Before Getting Started

If you did not exit InRoads SelectCAD and the CAD softwarein the
previous lesson, skip to Creating a Surface. If you are just beginning the
tutorial here, complete the following steps:

1. Extract roadlesson2.exe. For more information, see Before Starting
Each Lesson at the beginning of this chapter.

2. Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial directory where you installed
InRoads SelectCAD. For more details on starting the software, see
Chapter 2, Sarting InRoads SelectCAD.

Click File > Open.

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
For Files of type, select Preferences (*.ini).

Select civilm_tut.ini, and click Open.

ChangeFiles of type to Styles (*.ini)
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Select wysiwyg.ini, and click Open.
These preference files contain default settings for thistutorial.

9. Click Cancel to dismissthe Open diaog box.

Creating a Surface

Thefirst step in your project isto create amodel representing the existing
ground in the project area. For this step, assume that a survey has already
been made of the area. The data, in the form of xyz coordinates, has been
put into two point files. Before you can load any surface information from
these files, you must create a new surface to hold the data.
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Note: A surface can be created in several ways, such as when importing a
surface. In thislesson, you create a surface using the File > New
command.

Click File > New.
Click the Surface tab.
3. For Name, typeori gi nal . Pressthe TAB key.

Note: Itisimportant that you to pressthe TAB key rather than the
ENTER key after you type an entry in afield. The ENTER key can
activate the command; the TAB key accepts a key-in without
processing the dialog box.

For the Description, typeexi sti ng ground.
For the Preference, select default.
Pressthe TAB key, and click Apply.
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InRoads SelectCAD creates a new surface named original. When the
process is complete, original islisted in the Existing list box and it
should be highlighted. The highlight shows that it is the active surface.

7. Click Close to dismiss the New dialog box.

Loading an ASCII Surface

Next, you load xyz points (collected by surveyors or photogrammetry)
from two ASCII filesinto the surface you just created. These points
define a surface that represents the existing (or original) terrain.

1. Click File > Import > Surface.
2. Click the ASCII tab.

3. For the Surface, select original.

Note: If you have previously placed aregion or fence and the
Region/Fence Mode is active, select Ignore. If you do not select
Ignore, only the area defined will be loaded.

For Seed Name, type Random
For Feature Style, select default.
For the Point Type, select Random.

Make sure the Exclude from Triangulation toggle isturned off.

© N o g &

For the Delimiter, select Space.
Each bit of datain the file will be separated by at |east one space.
9. For the Start At Line, type 10.

This setting tells InRoads SelectCAD to skip over thefirst 9 linesin
thefile.

10. Inthe Columns section, do the following. For Column 1, select
Easting. For Column 2, select Northing. For Column 3, select
Elevation. For Column 4, select NULL.

11. Keep the defaults for al other settings.
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the point file as xyz and anything after that in the line should be
ignored.

12. Click in the File Name field, and click Browse.

13. Set the directory to C:\Bentley\Select CAD\Tutorial\InRoads. Select
random.dat and click Open.

Easting-Northing-Elevation describes the format of the coordinatesin 5
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8. Click Apply.

InRoads SelectCAD loads the points contained in random.dat to the
surface original as random points.

9. For the Seed Name, type Br eakl i ne.

10. For the Feature Style, select default.

11. For the Point Type, select Breakline.

12. Make sure the Exclude from Triangulation toggleis turned off.
13. For the Pen Order, select One then Zeroes.

The pen order defines where the breakline begins and ends.

14. For Column 4, select Pencode.
15. Click in the File Name field, and click Browse.
16. Select break.dat, and click Open.

100



Learning InRoads SelectCAD

17.

18.
10.
20.

= Irrport Suyrface

Click Apply.

INnRoads SelectCAD loads the points contained in break.dat into the

surface original as breakline points.
Click Close.

Click Surface > Triangulate Surface.

For the Surface, select original. Make sure that none of the toggles

areon, and then click Apply.
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21.
22.
23.
24,
25.
26.
27.

™ Triangulate Surface !EI
Surface: Ioriginal j

Description:  existing ground

Close |

[~ Wiew Triangles haximnum Length: ID.DD ﬂ Hel
Help |

[T Extended Data Checks

— Features —Results
™ Load Tagged Graphics Mumber of Foints: 12265
" Delete Surface Contents Mumber of Triangles: 24374
Filter Talerance: |n.on Elapsed Time (Seconds):. 1
bkore... |

InRoads SelectCAD connects the points in surface original to form a
faceted surface of triangles. When the processis finished, the
Triangulate Surface dialog box reports how many points and
triangles exist inthe DTM.

Click Close to dismiss the dialog box.

Save the surface you just created. Click File > Save As.

Set the directory to C:\Bentley\Select CAD\Tutorial\InRoads.
For Save as type, select Surfaces (*.dtm).

For Active, select original.

For the File Name, typeori gi nal . dt m

Click Save to savethe DTM.
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28. Click Cancel to dismiss the dialog box.

Y ou have created a surface and loaded ground survey pointsinto the
surface. Next, you define some criteriafor the surface and display it.

Terrain Model Display

Now that you have loaded the data from the field survey into InRoads
SelectCAD, you can display the DTM that represents the original ground.
InRoads SelectCAD contains more than a dozen commandsto view terrain
models (surfaces) in avariety of ways, including points, triangles,
contours, isopachs, and col or-coded representations of elevation, sope,
and aspect, and so on.

In this section, you will create symbology for objectsinthe DTM, create a
preference set for the surface original, use three of the viewing commands
(perimeter, contours and triangles), learn about Pencil/Pen and Write lock
commands.

Creating Named Symbology

InRoads SelectCAD allows you to uniquely define criteria, such as
symbology for objects that appear inthe DTM. The symbology is
selected and given a specific name for future use. Before displaying the
surface, you will select symbology for the surface perimeter, triangles, and
contours.

1. Click Tools > Symbology Manager.
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Symbology settings defined in the Symbology Manager are stored in
the civil.ini file. For thistutorial, the preferencefileiscivilm_tut.ini.

Click New.

For Name, type peri net er.

The settings you select are only for the surface perimeter.
4. Click Plan Line.

" Wey Mared Symbology

Dwafmult Ling Mot Initalped
Deafaigh T et ot Initialipad
Diafaul Foim Med Initialized

Flen Tenxt kot Initializad
Plen Foir Hot Inialiped
Fralile Line Kot Initialipad
Frafils Texi Mt Initialized
Frafile Paint Hot Initaliped
Cross Sechon Ling Mt Initizlizad
Crass Sechan Taxt mo sl ped
Croes Sechan Point rof Initislizad

5. Click Edit (or double-click on Plan Line).
The settings here will apply to lines displayed in Plan view only.
For Layer/Level, select 25.

For Color, click on the color palette and select red or, type 19 (type
10 on AutoCAD inthefield.

8. On MicroStation, for Line Style, select 0. On AutoCAD, for Line
Type, select Continuous.

9. On MicroStation, for Weight, select 1.
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10.
11.

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.

22.
23.
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Click OK.
Click Apply.

Y ou have successfully created symbology with the name perimeter.

For Name, typecont our s.
Double-click Plan Line.

For Layer/Level, select 1.

For Color, click the color palette and select blue or, type 17 (type

170 on AutoCAD) in thefield.

Accept all other default settings and click OK.
Click Apply.

Y ou have created symbology named contours.
For Name, typet ri angl es.

Double-click Plan Line.

For Layer/Level, select 20.

For Color, click the color palette and select green or, type 2 (type 80

on AutoCAD) in the field.
Accept all other the defaults and click OK.
Click Apply.

Y ou have created symbology named triangles. Perimeter, contours,

and triangles now appear in the Symbology Manager list.
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Notice: Line symbology for these objects were defined because as a
representation of the surface they appear only as linear elements, only
in Plan view. In contrast, line and text symbology are defined for a
surface feature, such as breaklines. Surface features appear in Plan,
Profile, and Cross Section views.

24. For Name, type br eakl i nes.
25. Double-click Plan Line.

Al

Close

il

Help

" New Named Symbology !EI
Marme: Ibreaklines
— Symbalogy
Uze Lewel Calar
Default Line Mot Initialized
Default Text Mot Initialized
Diefault Point Mot Initialized
[Plan Line [+ ot Initiglized
Plan Text Mot Initialized
Flan Point Mot Initialized
Frofile Line Mot Initiglized
Frofile Text fot Initialized
Profile Point Mot Initialized
Cross Section Line Mot Initialized
Cross Section Text Mot Initiglized
Cross Section Point Mot Initiglized
Uninitialize Edit...

26. For Layer/Level, select 1.

27. For Color, click the color palette and select red or, type 19 (type 10

on AutoCAD) in thefield.

"™ Line Symbology

]|
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Lolor: |19 . Cancel |
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Line Style: ID

[ Help |
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Weight: Iﬁ
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28. Accept all other default settings and click OK.
29. Double-click Plan Text.

30. For Layer/Level, select 1.

31. For Weight, select 1.

32. For Color, click the color palette and select blue or, type 17 (type
170 on AutoCAD) inthefield.

e
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33. Accept al other default settings and click OK.
34. Double-click Profile Line.

35. Repeat Steps 26 to 28.

36. Double-click Profile Text.

37. Repeat Steps 30 to 32.

38. Double-click Cross Section Line.

39. Repeat Steps 26 to 28.

40. Double-click Cross Section Text.
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41. Repeat Steps 30 to 32.
42. Click Apply.

Y ou have created symbology named breaklines. Breaklines now
appear in the Symbology Manager list.

43. Click Close to dismiss the Symbology Manager dialog box.

Next, you will create a preference set for the surface original.

Creating a Surface Preference

In this task, you will select symbology for the surface in the form of a
preference set. A preference set is agroup of settings that specify how
objects that represent an individual surface are displayed. Surface
preferences may include specialized symbology or other criteriathat
distinguishes one surface from another.

1
2.
3.

5.
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Click Tools > Preference Manager.
Click the Surface tab.
For Preference, typeori gi nal and press Tab.

The preference set is named original to help remember the association
with the surface named original.

In the Preferences section, double-click Perimeter.

The settings you previously defined for perimeter populates the dialog
box.

=l5id
Main | Advmnced |
Help
Symbology
Object Fame |in-.|
Penmaler T e
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The perimeter for surface original will display on layer/level 25in
Color 19.

Click Save.
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6. Inthe Preferences section, double-click Triangles.
7. Double-click triangles (or click Edit).

8. Click Save.

9. InthePreferences section, double-click Contours.
10. Click Edit.

11. For Symbology Name, select contours.

Remember, you are modifying symbology here to create a preference
set for the surface original.

12. Click OK.
13. Click Save.
™™ Preference Manager HEIE
Fila Surface |Ge|:|metry| Evaluaticlnl Modelerl Tools |
Ereference: IDriginaI j Help |
—Preferences
Object Status
Pearimeter Initialized
Triangles Initialized
Contaurs Initialized
Contour Labels Mot Initialized
Features Mot Initialized
\~nnotate Feature Mot Initialized
DTk Point Elewations Mot Initialized LI
Uninitialize | Edit... |
Delete | Close |

The status for each surface object has changed from Not Initialized to
Initialized. Initialized indicates that the entire preference set for the
object isnow active. The default system settings apply to objects not
yet initialized.

10. Click Close.
Y ou have successfully defined symbology and created a surface
preference. Next, you will display the surface.

Displaying a Surface Perimeter
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In this task, you display the perimeter of the surface original to view the
extent of the DTM data contained in the surface.

1. Click Tools > Locks, and turn on Write lock.
2. Click Tools > Locks, and turn off Style lock.
3. Click Tools > Locks, and turn on Pencil mode.

4. From the CAD menu, turn on al levelg/layers. On MicroStation, click
Setting > Level > Display and ensure all levels are on. On AutoCAD,
click Format > Layer and ensure all layers are on. Close all CAD
dialog boxes.

5. Click Surface > View Surface > Perimeter.

T View Peremeter - origins

pEnmesar

6. Click Apply, and then click Close.

InRoads SelectCAD displays the perimeter of the surface original in
the drawing file.
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7.

If the perimeter is not visible on the screen, ensure that all display
levelg/layers are turned on.

Displaying Surface Contours

In this section, you display the contours of the surface original.

1

2
3.
4

Click Tools > Locks, and turn off Write lock.
Click Surface > View Surface > Contours.
Click the Main tab.

For the Surface, select original. For theInterval, type 1. For the
Minors Per Major, type 4.

Under Symbology, turn off Labels.

Note: If you have previously placed aregion or fence and the
Region/Fence Mode is active, select Ignore.

Contours will be displayed every meter, with 4 minor contours
between major contours.
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In the next few steps, you save the settings you just made in the View
Contours dialog box to the preference set for surface original. At any
point while using InRoads SelectCAD, you can save the current settings of
any command to apreference set. Different preference sets can be saved
for later use.

Y ou can save and load preference sets for InRoads SelectCAD commands
or surfaces using the Preferences button located at the bottom or right
side of most dialog boxes. Remember, when you add to a preference set
the .ini fileis modified. In thislesson, you modify the civilm_tut.ini file.

6. Click Preferences.

7. Make surethat original ishighlighted. Click Save, and then click
Close.

8. Click Apply on the View Contours dialog box.
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InRoads SelectCAD computes the contour segments for each
elevation, connects them into polylines/linestrings, and displays the
contours in the drawing file.

9.  When the command is finished processing, click Close to dismissthe
View Contours dialog box.

Using the Write Lock

The Write lock command lets you display InRoads SelectCAD graphicsin
either temporary or permanent mode. When the Write lock is selected
(on), graphics are written into the graphicsfile. These graphics can then
be manipulated by using commands such as Delete, Move, Copy, and
Change Color.

When the Write lock is not selected (off), graphics are displayed in
temporary mode and will disappear as soon asthe view is updated. This
feature is convenient, for example, when you want to view the triangles or
contours of aDTM, and then remove them from the screen.

10. Update (View/Redraw on AutoCAD) the view. Notice that the
perimeter is redrawn on the screen. However, the contours are not
redrawn because they were created with the Write lock turned off.

11. Click Tools > Locks > Toolbar to turn on the toolbar.

Lacks =]
urrared> = RS N W00 |l S (0

The Locks toolbar lets you control the status of several InRoads
SelectCAD locks. Keep thistoolbar docked on the SelectCAD
Explorer or floating on the side of your screen as a convenient way to
review and set your locks.
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12.

13.
14.
15.

16.
17.

Turn on the Write lock by clicking the icon.

Thisis equivalent to using the Tools > Locks > Write command from
the InRoads SelectCAD menu.

< Linndimbd s - .'ﬁ @W?! .a‘é""ﬂ‘: ;‘.‘;’E

Click Surface > View Surface > Contours.
Click Apply to redisplay the contours.
Update the view.

The contours remain displayed because they were written to the
graphicsfile.

Click Close to dismissthe View Contours dialog box.

Using your CAD software, del ete the contours.



Learning InRoads SelectCAD

Using Write Lock with Pencil/Pen

When Write lock is on, the Pencil/Pen command lets you temporarily
(pencil) or permanently (ink) write to the graphicsfile. Thisconcept is
similar to drawing on paper. Using a pencil, you have the ability to
quickly erase adrawing to removeit. In contrast, graphics drawn in ink
are of a permanent form and must be deleted to be removed. The Delete
Ink Lock command is used to removed graphics drawn inink. These
features are helpful when you want to display severa iterations of a
graphic until the desired graphic is displayed. Then, after comparing the
objects, you can remove those not desired.

Ensure that Write lock is on, and the contours have been del eted.

1. Updatetheview. The perimeter is drawn on the screen.

2. Make surethat you arein Pencil mode.

This command is Either/Or meaning you are either in pencil mode or
ink mode (unlike Write lock, which is either on or off).

Ll T - ‘t @MFI .ﬁ :"": F'J.'-'i' 1]
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Using your CAD software, move the perimeter.

Click Surface >View Surface >Perimeter.
Click Edit.

For Color, click the color palette and select a different color.
Click OK.

© N o gk~ W

Click Apply, then click Close.
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10.
11.
12.
13.
14.

15.
16.

Thefirst perimeter was erased and the second (current) perimeter was
displayed. The perimeter iswritten to the design file because Write
lock ison.

Note: If the graphicis not erased, click Tools > Options. Ensurethe
Omit Automatic Graphics Refresh option isturned off. When this
option is on, graphic display is not refreshed: al graphics remain
displayed.

Toggle to Pen mode.

locks B
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Click Surface > View Surface > Perimeter.

Click Edit.

For Color, click on the color palette and select adifferent color.
Click OK.
Click Apply.

The previous graphic, written in pencil, is erased. The current
perimeter is drawn in the graphicsfileinink.

Using your CAD software, move the perimeter.
In the View Perimeter dialog box, click Apply again.

The second perimeter is displayed. The first graphic remains because
it was written to the graphicsfileinink.
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17. Using your CAD software, move the second perimeter.
18. Toggleto Pencil Mode.
19. In the View Perimeter dialog box, click Edit.

20. On MicroStation, for Line Style, select 2. On AutoCAD, for Line
Type, select adashed type.

21. On MicroStation, for Weight, select 1.
22. Click OK.
23. Click Apply.
The third perimeter is drawn in pencil. It has adifferent line style.

24. Click Close to dismissthe View Perimeter dialog box.
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25,

26.
27.
28.
29.

30.
31.
32.

33.
34.

Pen mode allows you to display several versions of a graphic; Pencil
mode only allows you to display one.

Turn on Delete Ink Lock.

locks 0O
<L - IE 23 __f:?li .ﬁ bl | [ |

Click Surface >View Surface >Perimeter.
Click Edit.
For Color, click the color palette and select a different color.

On MicroStation, for Line Style, select 0. On AutoCAD, for Line
Type, select Continuous.

On MicroStation, for Weight, select 1.
Click OK.
Click Apply.

The two perimeters written in ink are deleted because Delete Ink Lock
ison. The perimeter written in pencil is removed because Pencil
mode only retains the most recent graphic. The current (last) graphic
is displayed.

Click Close to dismiss the View Perimeter dialog box.

Turn off Delete Ink lock.

Displaying Surface Triangles

In the next task, you display the triangles that make up the faceted surface.

118



Learning InRoads SelectCAD

Turn off Write lock.
Click Surface > View Surface > Triangles.

For the Surface, select original.

Note: If you have previously placed aregion or fence and the
Region/Fence Mode is active, select Ignore.

[ETE=N T ER

Trionghas

4, Click Apply.
InRoads SelectCAD displays the triangles in the drawing file.

5. When processing is finished, click Close to dismiss the View
Triangles dialog box.

Looking at the displayed DTM, you should notice afeature running
left-to-right across the entire surface. Thisisan existing road. Inthis
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project, that road is part of the original ground. You will design a
new road to run through thisregion. Later you can examine cross
sections comparing the newly designed road against the existing
ground.

6. For AutoCAD usersonly: if your triangles did not display in color, do
the following:

¢ Fromthe AutoCAD menu, click Tools > Preferences.
* Click the Display tab.

* Click Colors.

e Turn off the Monochrome Vectors toggle.

* Click OK on both the AutoCAD Window Colors and Preferences
dialog boxes.

7. Update the view to remove the triangles.

Creating a Feature Style

Now that you have displayed the objects that represent the surface, you
can determine how and where features would appear in the surface. How
and where afeature displays is determined by the feature style. In this
task, you will define afeature style for surface breaklines. Breaklines
commonly represent linear features, such as curblines and ditchesin a
roadway project.

1. Click Tools > Feature Style Manager.
Click New.
For Name, type br eakl i nes.

For Description, type For surface ori gi nal .

o~ w0 D

Under Symbology, for Name, select breaklines from thelist.

The new feature style that you are creating is borrowing the
symbology that you previously set for breaklines. These settings
determine how the feature displays.

6. Under 3-D/Plan Display, click to turn on Line Segments.

These setting instruct InRoads SelectCAD to display breaklinesin
plan view. These setting determine where the feature displays.
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2 esbure Skyle

braaklines

For aurisse anglnal

7. Click Apply.
Y ou have successfully created a feature style.
8. Click Close to dismiss the dialog box.

The new feature styles are listed in the Feature Style Manager dialog
box.
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™ Feature Style Manager I
Freference File:  C:\ Close
MName | Descriptian |
hreaklines  For surface original
default catchall Edlit:.,

Capys.
BEREmE...

elete

PLLLLEE

Help

9. Click Close to dismiss the dialog box.

Next, you will apply the feature style to all of the breaklinesin the
surface original.

10. Click Surface > Feature > Feature Properties.
11. For Surface, select original.
12. Highlight all breaklinesin the Feature list.

Caution: Do not use the All button. Y ou do not want to include the
Random feature and the bottom of thelist.

13. Under Style, for Primary select breaklines.
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T leatyre Properties E=iE I_

14. Click Apply.

The new feature style breaklines is applied to each breakline in the
surface.

15. Click Close to dismiss the dialog box.

Creating a Feature Selection Filter

Most roadway projects utilize many types of features. Once you have
created and applied styles to feature-types in the surface, you can build a

123




Working with InRoads SelectCAD

selection set from which to choose features. In thistask, you create a
selection filter to only display breakline features.

1. Click Surface > Feature > Feature Selection Filter.

For Start With, select None.

Under Build Selection, for Attribute select Feature Type.
For Value, select Breakline.

For Mode, select Include.

Click the Add Rule button.

© g~ WD

The breaklines appear in the Current Results list.
Click Save As.

For Name, type br eakl i nes.

Click OK to dismiss the dialog box.

m
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Delete Rule
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Clear All

Current Results:
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Breakline10
Breaklinel1
Breaklinel2
Breakline2
Breakline3
Breaklined
Breaklineh Ll

10. Click OK.
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Y ou have successfully created a feature selection filter.

Displaying Surface Features

Once you have created a selection filter, you can quickly display surface
features. In the final task for Lesson 2, you display all breaklinesin the
surface original.

1. Turn Write lock on.

2. IntheFeature Filter list in the SelectCAD Explorer, select
breaklines.

3.  TurnontheFeature Filter Lock located next to the Feature Filter list
field.

S Bt ity B M ok
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4, Click Surface > View Surface > Features.

For Surface, select original.
Scroll down thelist. Only breaklines are listed and sel ected.
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Help |
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Apply I Preierences...l Close |

7. Click Apply.

8. Click Close to dismissthe dialog box.
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10.
11.
12.
13.

Use the your CAD tools to delete the breaklines and perimeter.
Update the view.

From the CAD menu, save road.dgn or road.dwg.

From InRoads SelectCAD, click File > Save > Surface.

Click File > Exit and then exit your CAD software, or continue to the
next lesson.
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Lesson 3. Horizontal Alignment Design

Now that you have modeled the existing surface by creatingaDTM, the
next phase of your road design isto define the planimetric position of the
proposed road. To do this, you lay out a horizontal alignment. InRoads
SelectCAD supports the definition of even the most complex alignments
consisting of reverse curves, compound curves, and transition and
compound spiral curves.

If you did not exit InRoads SelectCAD and the CAD software in the last
lesson, skip to Setting Work Session Options. If you are just beginning the
tutorial here, complete the following steps:

1. Extract roadlesson3.exe. For more information, see Before Starting
Each Lesson at the beginning of this chapter.

2. Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial\InRoads directory where you
installed InRoads SelectCAD.

Click File > Open.

For the Files of type, select Surfaces (*.dtm).

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
Select original.dtmand click Open.

For the Files of type, select Preferences (*.ini).

Select civilm_tut.ini, and click Open.
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For the Files of type, select Styles (*.ini).
10. Select wysiwyg.ini, and click Open.
11. Click Cancel to dismiss the dialog box.

Setting Work Session Options

Before creating a geometry project, you must set the working units and
decimal precision for coordinates, stationing, distances, angles and
gradients.

1. Click Tools > Options.

2. Click the Precision tab. For Northing/Easting, select 0.123. For
Elevation, select 0.123. For Angular, select 0.1. For Slope, select
0.1234. For Linear, select 0.123. For Station, select 0.123. Retain all
other default precision settings. Click Apply.
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15. Click the Units and Format tab. Under Units, for Linear, confirm
Metric. For Angular, confirm Degrees. Under Format, for Station,
select s+sss.ss. For Angular, select ddd"mm’ss.s”. For Slope,
select 50%. For Aspect, select ddd.ddd. Click Apply. 5
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16. Click the General tab. For GUI Coordinate Sequence, select
Northing/Easting. Click Apply.

17. Click the Geometry tab. Under Curve Definition, For Horizontal,
select Arc; for Vertical, select Parabolic. Turn on both toggles under
Always Confirm. For Angular Mode, select Bearings. Click Apply.
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18. Click Preferences.
19. Select default.
20. Click Save.
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Preferencns

#ctioe Preference: Defaull Help |

This updates the settingsin the file. When you exit the product, the
.ini fileis saved so that next time you start InRoads SelectCAD the
settings are the same.

21. Click Close to dismissthe Preferences dialog box.
Y ou've modified the civilm_tut.ini file.

22. Click Close to dismiss the Options dialog box.

The Geometry Project

InRoads SelectCAD stores coordinate geometry information in a geometry
project (*.alg file). Asyou progress through the tutorial, you define a
horizontal and a vertical alignment. Thisinformation is stored in the
geometry project. You can save as many alignments and sets of points as
you like in a geometry project.

This lesson describes several processes related to the geometry project:
importing an existing alignment, defining horizontal alignments, and
defining stationing and station equations. Y ou create a geometry project;
then, within that project you will create horizontal and vertical alignments.
These alignments are the basis for defining the centerline for the proposed
road.

Creating a Geometry Project

1. Click File > New.

Click the Geometry tab.

For the Type, select Geometry Project.

For the Name, typer el ocat i on. Pressthe TAB key.
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For the Description, typer oad rel ocati on project. Press
the TAB key, and then click Apply.
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10.

MNew ______________________________ FEEK|

Suface Geometry |Typiu:a| Sectian Libraryl Foadway Libraryl

Tivpe: IGenmetry Project j ‘ I
Lame: Irelucation Styles.. |
Description: Iruad relocation project Help |
Shyles I j

[0 = I =t o I j

Existing Description

relacation road relocation project

|« | i
Cloze |

For Type, select Horizontal Alignment.

For the Name, typebasel i ne. Pressthe TAB key.

For the Description, typer el ocat i on basel i ne. Pressthe
TAB key.

For Style, select default. Pressthe TAB key.

For Curve Definition, select Arc. Pressthe TAB key, then click
Apply.
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11.
12.
13.

14.
15.

Suece Geomery | Typicel Section Library | Foadway Library |

Lype: |I lonizonkal Alignmant ﬂ Appk
[darnge: |I:n:|-§.el I Shyles,
Descipion | RN elp
St [deton -
urve Definian: |,-,,: ﬂ

Exsting Diescriphon

. | |
Cloze |

Y ou have successfully defined the horizontal alignment name for the
geometry.

For Type, select Vertical Alignment.
For the Name, typepr of i | e gradel i ne. Pressthe TAB key.

For the Description, typer el ocat i on basel i ne. Pressthe
TAB key.

For Style, select default. Pressthe TAB key.

For Curve Definition, select Parabolic. Pressthe TAB key, then
click Apply.
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" New M S|
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Help |
Style: Idefault j
Curve Definition: IParabDIic: j
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|« | i
Cloze |

Y ou have successfully defined a vertical alignment name. In the next
task, you will create a horizontal alignment.

16. Click Close to dismiss the New dialog box.

InRoads SelectCAD provides several methods for creating horizontal
alignments. One approach lets you add points of intersection (Pls) and
curve sets. Another method allows you to design alignments using
horizontal elements. Finaly, for more complex road designs, you can use
multiple element regression to create alignments. The first two methods
are detailed in the following sections. Y ou can choose to complete either
one or both of the alignment workflows. For a detailed discussion of
creating alignments using regression analysis, see the tutorial lessons for
the Rail SelectCAD product.

To create ahorizontal alignment using Pls, continue to the next section,
otherwise, skip to Creating an Alignment by Horizontal Element Design.

Creating an Alignment by Horizontal Curve Set

Now that you have created a geometry project, you can create the
alignment for the new road. To begin, you will identify theinitial
tangents of the horizontal alignment by placing Pls. By connecting Pl to
PI, the centerline of the new road is created. Y ou will finish up this task
by creating curve sets to smooth out the alignment.
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Click Surface > View Surface > Perimeter.
Click Apply, and then click Close.
Fit the perimeter in the view.

Click Geometry > Horizontal Curve Set > Add PI.
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At the prompt: Identify alignment end, click in the CAD command
window and type NE=3255. 5, 3124. 8. Pressthe TAB key.

Note: If your command window does not appear, click Utitlites >
Key-ins on MicroStation. For AutoCAD users, click in the command
key-infield.

Move the mouse to see the beginning of the active horizontal
alignment.

6. At the prompt: Identify Point/Reject, type NE=3400, 3200 inthe
CAD command window. Pressthe TAB key.

Note: You can define aPl by keying in coordinates or by selecting
the point graphically. When selecting the point graphically, the
coordinates are displayed in the lower-left corner of the SelectCAD
Explorer. For thislesson, you will key in each Pl. When using the
CAD key in window, you can press Enter or pressthe TAB key.

7. Atthe prompt: Identify Point/Reject, type NE=3540, 3825 inthe
CAD command window. Pressthe TAB key.

8. At the prompt: Identify Point/Reject, type NE=4064. 2, 4470. 2 in
the CAD command window. Pressthe TAB key.

9. Attheprompt: Identify Point/Reject, reject.

Note: Remember, on MicroStation left mouse click is accept; right
mouse click isreject. On AutoCAD, right mouse click isaccept and
key in“R" isreject.

10. At the prompt: Identify alignment end, reject.
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11.
12.

13.
14.
15.
16.
17.
18.

Y ou have successfully added Pls to create tangents for the new
alignment. Next, you define the curves.

Click Geometry > Horizontal Curve Set > Define Curve.

Under Horizontal PI, for Define By, select Direction and Distance

From Previous PI.

For Direction Back, typeN 27 30 E. Pressthe TAB key.
For Length Back, type 160. Pressthe TAB key.

Click the Design Calc. button.

Click the Road Design tab.

Under Curve Design, for Speed, select 80.

Under Select Table Entry, click on the first row (Maximum e of 4.00

and Radius of 280).
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19. Click OK.
The Radius of 280 isdisplayed in the dialog box.

20. Under Horizontal Curve, for Leading Transition type50. Pressthe
TAB key. For Trailing Transition, type 50. Pressthe TAB key.
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21. Click Apply.
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22.
23.

24,

25,
26.

InRoads SelectCAD computes a curve set at the second Pl (between
the first and second tangent lines) and displays the message:
Successful completion in the SelectCAD Explorer status field.

Click Next to move to the third PI.

Under Horizontal PI, for Define By, select Direction and Distance
From Next PI.

For Direction Ahead, typeN 50 50 E. Pressthe TAB key.
For Length Ahead, type 830. Pressthe TAB key

In the Horizontal Curve section, for Leading Transition type 35.
Pressthe TAB key. For Radius, type 500. Pressthe TAB key. For
Trailing Transition, type 35. Pressthe TAB key.
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27. Click Apply.
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28.

29.
30.
31
32.
33.

34.

Y ou have successfully created a horizontal alignment.

Click Close to dismiss the Define Horizontal Curve Set dialog box.
Now is agood time to save your project.

Click File > Save As to save the geometry project.

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.

For the Save as type, select Geometry Projects (*.alg).

For the Active, select relocation.

For the File Name typer el ocat i on. al g, and click Save.

The geometry project called relocation, which contains the horizontal
alignment data and the empty vertical alignment, is saved.

Note: Asyou progress through the workflow, you can periodically
use the File > Save > Geometry Project command to save your
project. Later, you can reload the geometry project using File >
Open and set the File as type to Geometry Projects (*.alg).

Click Cancel to dismissthe dialog box. Now, skip to Defining the
Beginning Sation.
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Creating an Alignment by Horizontal Element Design

Now that you have created a geometry project, you can create the
alignment for the new road.

1. Click Geometry > Horizontal Element > Add Fixed Line.

For Mode, select By Point, Direction and Distance.

In the Point section, click the Name check box to turn it on.

In Northing field, type 3255. 5. Pressthe TAB key.

In Easting field, type 3124. 8. Pressthe TAB key.

In the Parameters section, click the Direction check box to turn it on.
In the Direction field, typeN 27 30 E. Pressthe TAB key.

In the Parameters section, click the Distance check box to turn it on.
In the Distance field, type 200. Pressthe TAB key.

T add I'eeed Horizoetal Line |_F||_
By Point, Direction and Distance |
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10. Click Apply.
11. At the prompt: Accept/Reject, accept the solution.
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12.
13.
14.
15.
16.
17.
18.
19.

144

Click Close to dismiss the dialog box.

Click Geometry > Horizontal Element > Add Floating Curve.
For Mode, select By Point and Radius.

Ensure that the Name check box is turn off.

Click Design Calc. button.

Click the Road Design tab.

Under Curve Design, for Speed, select 80.

In the Select Table Entry section, click on the first row (Maximum e
of 4.00 and Radius of 280).
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20. Click OK.
The Radius of 280 isdisplayed in the dialog box.
21. For Leading Transition, select Clothoid by Length.
22. Inthe Leading Transition field, type 50. Pressthe TAB key.
23. For Trailing Transition, select Clothoid by Length.
24. Inthe Trailing Transition field, type 50. Pressthe TAB key.
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25. Click Apply.

26. At the prompt: Identify Element, place a datapoint adjacent to the
linear element as shown:

Y ou can dynamically place the floating curve.

27. At the prompt: Identify a Point, place a datapoint in the middle of the
surface where the road might go.
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Note: You can actually click anywhere in the surface because you are
going to reject the solution. This step simply allows you to see that
you can place a curve dynamically in graphics. In the next few steps
you will place the curve with actual coordinates.

28. At the prompt: Accept/Reject, reject.

29. At the prompt: Identify element, reject.

30. Inthe Point section, click the Name check box to turn it on.
31. Inthe Northing field, type 3419. 1965. Pressthe TAB key.
32. Inthe Easting field, type 3301. 3151. Pressthe TAB key.
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33. Click Apply.

34. At the prompt: Identify element, place a data point adjacent to the 5
line.

35. At the prompt: Accept/Reject, accept the curve.
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36. At the prompt: Identify element, reject.

37. Click Close to dismiss the dialog box.

38. Click Geometry > Horizontal Element > Add Floating Line.
39. For Mode, select By Point.

40. In the Point section, click the Name check box to turn it on.
41. In the Northing field, type 3510. 1723. Pressthe TAB key.
42. Inthe Easting field, type 3695. 3444. Pressthe TAB key.
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43. Click Apply.

44. At the prompt: Identify element, place adata point near the end (but
within) the circular arc as shown:
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45. At the prompt: Accept/Reject, accept the line.
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46. At the prompt: Identify element, reject.
47. Click Close to dismiss the dialog box.

48. Again, click Geometry > Horizontal Element > Add Fixed Line.
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49.
50.
51.
52.
53.

55.
56.

For Mode, select By Point, Direction and Distance.

In the Point section, click the Name check box to turn it on.

In Northing field, type 3558. 9373. Pressthe TAB key.

In Easting field, type 3849. 9504. Pressthe TAB key.

In the Parameters section, click the Direction check box to turn it on.
In the Direction field, typeN 50 50 00. 0 E. Pressthe TAB key.
In the Parameters section, click the Distance check box to turn it on.
In the Distance field, type 800. Pressthe TAB key.

7 fAdd resed Horizontal Line
By Point, Direction and Distance

T
EE—

57. Click Apply.
58. At the prompt: Accept/Reject, accept the line.
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Y ou have successfully created a horizontal alignment. Don’t be
alarmed by the gap in the alignment, you will fix it later in the lesson.

59. Click Close to dismiss the dialog.
Now is agood time to save your project.
60. Click File > Save As to save the geometry project.
61. Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
62. For the Save as type, select Geometry Projects (*.alg).
63. For the Active, select relocation.

64. For the File Name typer el ocat i on. al g, and click Save.

The geometry project called relocation is saved.

Note: Asyou progress through the workflow, you can periodically
use the File > Save > Geometry Project command to save your
project. Later, you can reload the geometry project using File >
Open and set the File as type to Geometry Projects (*.alg).

65. Click Cancel to dismiss the dialog box.
Defining the Beginning Station
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Now that you have created an alignment, you can define the beginning
station.

1. Click Geometry > Horizontal Curve Set > Stationing.
2. For Starting Station, type 10+000. 000, and click Apply.
—I_FII_

TO=000000

I

3. Click Close to dismiss the dialog box.

Next, you can review the alignment.

Reviewing the Horizontal Alignment

Before fully displaying the alignment, now is agood time to review the
alignment for any discontinuities. You can review the entire alignment or
check the tangents, spirals, and stationing element by element.

1. Click Geometry > Review Horizontal.
2. Inthe Mode section, click Element.

This option displaysindividual elements within the alignment.
3. Click the Next button to move along the alignment.
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Notice that as you move aong the alignment, the element is
highlighted in the graphicsfile.

Take afew minutes to review the alignment. Y ou can use the Last,
Previous and First buttons to navigate elementsin the file.

If you created the alignment by curve sets, the review appears as
shown below:
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Creating an alignment by Horizontal Curve Set keeps elements
collinear and connected. There are no warnings for this alignment.

If you created the alignment by horizontal design elements, the review
appears as shown below:
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Scroll down to the end of thefile.
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Notice the warning: Elements are not coincident. This means there
are discontinuities within the alignment. Unlike creating an alignment
with curve sets, creating an alignment by Horizontal Design Element
does not force the alignment to be collinear and connected.

Click Print.

Note: If you do not have accessto a printer, see Appendix B,
Horizontal Alignment Review for a copy of these results.

Click Close to dismiss the dialog box.

If you just created the alignment by Horizontal Design Element,
continue to the next task; otherwise, skip to Displaying an Alignment.

Resolving Discontinuties in a Horizontal Alignment

Once you have reviewed an alignment and discovered discontinuities, you
can connect elements to make them collinear.

© 0 A~ W DN PP

Click Geometry > Horizontal Element > Add Free Curve.
For Leading Transition, select Clothoid by Length.

Inthe Leading Transition field, type 35. Pressthe TAB key.
For Radius, type—500. Pressthe TAB key.

For Trailing Transition, select Clothoid by Length.

In the Trailing Transition field, type 35. Pressthe TAB key.
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Click Apply.

At the prompt: Identify first element, place a data point adjacent to
the line to the left of the gap.

9. Atthe prompt: Identify second element, place a data point adjacent
to the line to the right of the gap.

10. At the prompt: Accept/Reject, accept the curve.

11. At the prompt: Identify first element, right mouse click to return to
the dialog box.

The elements are connected.

12. Click Close to dismiss the dialog box.
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Displaying the Alignment Stationing

With the beginning station defined, you are now able to display the
stations along the alignment, and even define station equations, or points
of station inequalities, along the alignment. In thistask, you display the
stationing along the centerline.

1. Click Tools > Locks and turn on Pencil mode.

Note: For AutoCAD, you must have Quick Text (Tools > Drawing
Aids) turned off and the Write lock turned on to see the stationing
text.

2. Click Geometry > View Geometry > Active Horizontal to seethe
elements and cardinal points of the alignment.

3. Click Geometry > View Geometry > Stationing.
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Click the Regular Stations tab.

For Orientation in the MAJOR section, click Perpendicular.
In the Direction section, click Up Station.

For Placement, select Left.

For Justification, select Right Center.

For Precision, select 0.

. For Format, select s+sss.sss.

. For Offset, type 0. 007. Pressthe TAB key.

. For Ticks Left Offset, type—0. 005. Pressthe TAB key.
. For Ticks Right Offset, type 0. 005. Pressthe TAB key.

For Ticks/Minors/Majors, type 4. Pressthe TAB key.

157




Working with InRoads SelectCAD

Note: The minor settings remain the default. In thislesson, you only
display major tick marks.

15. Click the Cardinal Stations tab.

16. For Orientation, click Perpendicular.

17. For Direction, click Up Station.

18. For Placement, select In.

19. For Justification, select Right Center.
20. For Precision, select 0.123.

21. For Format, select s+sss.sss.

22. For Text, select Multiple Lines.

23. For Leader 1, type- 0. 120. Pressthe TAB key.
24. For Offset, type 0. Pressthe TAB key.
25. Click the PIs tab.

26. For Orientation, click Perpendicular.

27. For Direction, click Up Station.

28. For Placement, select Out.

29. For Justification, select Right Center.
30. For Precision, select 0.123.

31. For Format, select s+sss.sss.

32. For Text, select Multiple Lines.

33. For Leader 1, type—0. 050. Pressthe TAB key.
34. For Offset, type 0. Pressthe TAB key.
35. Click the Main tab.

36. For Method, click Automatic.

37. For Interval, type 50. Pressthe TAB key.

38. Ensure that symbology for the following objects are turned on: Major
Ticks, Major Stations, Cardinal Leader, Cardinal Station, PI
Leader, PI Station. Turn off all other objects.

39. Click the Preferences button.
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civilm tut.ini file.

40. Select default and click Save to store the preferencesin the

41. Click Close to dismissthe Preferences dialog box.
42. Click Apply.
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44. Y ou can experiment with the different stationing displays by using the
tabs or the Symbology Edit option located on the Main tab of the
dialog box.
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45.

46.
47.
48.

When you are finished, toggle to Pen mode. Click Apply one more
time on the View Stationing dialog box, and then click Close to
dismiss the dialog box.

Using your CAD software, save the road.dwg or road.dgn file.
From InRoads SelectCAD, click File > Save > Geometry Project.

Click File > Exit and then exit your CAD software, or continue to the
next lesson.
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Lesson 4: Profiles

With the location of the horizontal alignment in place, the next step in
designing aroadway is the definition of the design grade line or vertical
alignment. Before you define the vertical alignment, you extract a profile
of the original surface along the horizontal alignment. Then you use the
surface profile as areference for designing the vertical alignment.

When profiles are created, they are done so as a part of a set (even if there
isonly one profile within the set). Profiles are maintained as a part of a
set so that they are easily identified when you want to update a profile or
edit features within a specific profile. When aprofileis created, it
appears in the drawing file in arectangular box, called the profile window.
Asyou add segments to the vertical alignment, they appear in the profile
window. Thislesson covers profile generation. The next lesson covers
vertical alignment layout within the profile and profile annotation.

If you just finished the lesson on horizontal alignments, skip to
Generating a Profile Along an Alignment. If you are just beginning the
tutorial here, complete the following steps:

1

© o N o o &~ w

Extract roadlesson4.exe. For more information, see Before Sarting
Each Lesson at the beginning of this chapter.

Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial\InRoads directory where you
installed InRoads SelectCAD. For more information on starting the
software, see Chapter 2, Starting InRoads SelectCAD.

Click File > Open.

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
For the Files of type, select Preferences (*.ini).

Select civilm_tut.ini, and click Open.

For the Files of type, select Geometry Projects (*.alg).
Select relocation.alg, and click Open.

For the Files of type, select Surfaces (*.dtm).

10. Select original.dtm, and click Open.

11. Click Cancel to dismiss the dialog box.
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Generating a Profile Along an Alignment

To extract a profile, which represents the elevation of the existing surface
original along the horizontal alignment centerline, complete the following

steps.

1. Click Evaluation > Profile > Create Profile.

2. Click the Main tab.

3. For Create, select Window and Data.

4. For Set Name, adefault nameis provided: baseline. This profile set
will contain only one profile and will be associated with the alignment
baseline.

5. Under Source, for Alignment, select baseline.

Under Symbology, under Display, turn on the Surface, original.
Thistells InRoads SelectCAD that the elevation data in surface
original should be used for the profile.

7. Click the Features tab. Turn off all options.

8. Click the Controls tab.

9. Under Limits, ensure that both toggles are turned off.

10. Under Exaggeration, for Vertical, type 10.00. For Horizontal, type

1.0.
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11. Click the Title tab.
12. For Title Text, type, Roadway Rel ocation Profile.

13. Under Placement, turn on Automatic.

14. Click Tools > Locks, and make sure that the Write lock is on.

15. Click Apply, and place a data point somewhere to the right of the
surface original.
Thislocation identifies the origin of the axes used in the profile

generation (justified about the lower-left corner), and InRoads
SelectCAD extracts and displays the profile at the specified point.

The graphicsin the profile show the elevation of the existing ground
along the path of the horizontal alignment.

Rooxtivay Reloceation Profila

Elevaticon
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16.

17.

18.

19.
20.

Note: If the details of the profile, such asthe title and text, do not
appear, modify the symbology colors and redisplay the profile.

Use the CAD software Zoom commands to view the profile and
legend.

Roadway Relocation Frofile
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Y ou can turn off the Write lock and experiment with the parameters
that control the operation of the Create Profile command by selecting
the tabs on the Create Profile dialog box. When you are satisfied
with the results, turn Write lock on and re-run the command. To save a
setting, click Preferences on the dialog box. Select default, click
Save then, Close.

When you are finished, click Close to dismissthe Create Profile
dialog box.

Using your CAD software, save the road.dwg or road.dgn file.

Click File > Exit and then exit your CAD software, or continue to the
next lesson.
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Lesson 5: Vertical Alignments

Now that you have extracted a profile of the existing terrain, you can
define the longitudinal grade of the road using the existing ground as a
reference. Inthislesson, you create and define avertical aignment. You
define the vertical aignment within the bounds of a profile generated
along a horizontal alignment. It isimportant to understand that a vertical
alignment defines the elevations for a given horizontal alignment. In this
way, avertical alignment isrelated to a particular horizontal alignment.

If you just finished the lesson on profiles, skip to Creating a New Vertical
Alignment. If you are just beginning the tutorial here, complete the
following steps:

1. Extract roadlesson5.exe. For more information, see Before Starting
Each Lesson at the beginning of this chapter.

2. Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial\InRoads directory where you
installed InRoads SelectCAD. For more details on starting the
software, see Chapter 2, Starting InRoads SelectCAD.

Click File > Open.

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
For the Files of type, select Preferences (*.ini).

Select civilm_tut.ini, and click Open.

For the Files of type, select Geometry Projects (*.alg).
Select relocation.alg, and click Open.

© o N o o~ w

For the Files of type, select Surfaces (*.dtm).
10. Select original.dtm, and click Open.

11. Click Cancel to dismiss the dialog box.

Creating a New Vertical Alignment

InRoads SelectCAD provides three methods for creating a vertical
alignment. One approach lets you add points of intersection (Pls) and
curve sets. Another method defines the geometry by vertical element
design. Finally, you can create a vertical alignment using regression
analysis. Thefirst two methods are detailed in thislesson. Y ou can
complete the instructions for one method or, you can practice creating
alignments using both methods. For detailed instructions on creating a
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vertical alignment using regression analysis, see the tutorial lessons for the
Rail SelectCAD product.

To create avertical alignment using curve sets, continue to the next
section, otherwise, skip to Creating an Alignment by Vertical Element
Design.

Creating an Alignment by Vertical Curve Set

In thistask, you create a new vertical alignment to define plan grade along
the horizontal alignment centerline.

1. Click Geometry > Vertical Curve Set > Add PI.

Note: You can define aPl by keying in coordinates in the dialog box,
keying in coordinatesin the CAD command window, by selecting the
point graphically. When selecting the point graphicaly, the
coordinates are dynamically displayed in the lower-left corner of the
SelectCAD Explorer. For thislesson, you will key in each Pl in the
CAD command window. Y ou may need to move the collapsed dialog
box to see the promptsin the lower-left corner of the Explorer.

Select Apply on the Add Vertical PI dialog box.

3. At the prompt: Identify alignment end, click in the CAD command
window and type se=10000, 289. 65. Pressthe Enter key.

The beginning of the active vertical alignment is displayed in the
profile.

4. At the prompt: Identify Point/Reject, type se=10250, 296 inthe
CAD command window. Pressthe Enter key.

5. At the prompt: Identify Point/Reject, typese=10850, 278 inthe
CAD command window. Pressthe Enter key.

6. At the prompt: Identify Point/Reject, typese=11250, 295 inthe
CAD command window. Pressthe Enter key.

7. At the prompt: Identify Point/Reject, type
se=11612. 7999, 296. 30 inthe CAD command window. Press
the Enter key.

8. At the prompt: Identify Point/Reject, reject.
9. Reject again to redisplay the dialog box.
10. Closethe Add Vertical PI dialog.
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Roadway Relosatlon Protlla
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Y ou have successfully added Pls to create tangents for the new
vertical alignment. Next, you define the curves.

11. Click Geometry > Vertical Curve Set > Define Curve.

12. Under Vertical PI, for Define PVI By, select Station and Entrance
Grade.

13. For Station, type 10+250. Pressthe TAB key.

14. For Entrance Grade, type 2. 65% Pressthe TAB key.

15. Under Vertical Curve, for Calculate By, select Length of Curve.
16. For Length, type 120. Pressthe TAB key.

™ Define Yertical Curve !Elm
—\-’er.ncal FI Apply
Define Pyl By: IStatiDn and Entrance Grade j
. Close |
Statian: [10+250.000 +|
Elewation: |295_2?5 Design Calc.. |
Entrance Grade: Ig_aggn% ﬂ Help |
Exit Grade: |_3_|3453°/o il
—Wertical Curve
Calculate By: ILength of Curve j
Length: [120.000 +|
[Eitath | < PrewiEms | Mext » | Last | === |

The curve set will have alength of 120 meters.
17. Click Apply.
Thefirst curveis placed:

167



Working with InRoads SelectCAD

168

18.
19.
20.
21.

22
23.
24,
25,
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The message: Successful completion is displayed in the SelectCAD
Explorer.

Click Next to move up the alignment to compute the next curve set.
For Define PVI By, select Station and Elevation.

For Station, type 10+850. Pressthe TAB key.

For Elevation, type 278. Pressthe TAB key.

Next, you will use the design calculator to define the curve length.
Click the Design Calc. button.

For Method, select Lookup Speed.

Under Curve Design, for Range, turn on the Upper toggle.

For speed, select 80.
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Yertical esigm Caloplator

'_I;_u: Stk ETH é

dibenileysslec™ 1 daisy mencyerical design checks.

26. Click OK.

Note: The calculated length of curveis 233.467. Sinceit is best to use
an even number for curve length, type 234 in the Length of Curve
field. Pressthe TAB key.
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Entrance Grade: |—3.D458°/o il Help |
Exit Grade: |4.2500% il
—%etical Curve Adjacent Curves

Calculate By: ILength of Curve j Update By: ILength of Curve 'l
Length: |234.DDD ﬂ I" Distance: ID.DDD il
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27. Click Apply.
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28. Click Next to move up the alignment to complete the curve set.
29. For Define PVI By, select Station and Exit Grade.

30. For Station, type 11+250. Pressthe TAB key.

31. For Exit Grade, type 0. 5% Pressthe TAB key.

32. For Calculate By, select Length of Curve.

33. For Length, type 180. Pressthe TAB key.

170



Learning InRoads SelectCAD

P™® Define Vertical Curve !El
—\f’er_ﬂcal F Apply
Define P By: IStatiDn and Exit Grade j
. Close |
Station: 11+250.000 +|
Elevation |294.4BE Design Calc... |
Entrance Grace: |4_1 2152 il Help |
Exit Grade: IU.EUDD% ﬂ
—Yerical Curve Adjacent Curves
Calculate By: ILength of Curve j Update By RS
Length: [180.000 ﬂ I™ Distance: |00 ﬂ
First | < Brenious | [lEwn I [EEt | Selest |

34. Click Apply.
Thefinal curve set is computed with alength of 180 meters.
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Elevatian
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The message: Successful completion is displayed in the SelectCAD
Explorer.

35. Click Close to dismiss the dialog box.

Creating an Alignment by Vertical Element Design

D

Once the horizontal alignment in ageometry project isin place, you can
define elevations along the centerline of the new road.

1. Click Geometry > Vertical Element > Add Fixed Line.
For Mode, select By Point, Grade and Distance.
Click the Station check box to turn it on.

For Station, type 10+000. Pressthe TAB key.

For Elevation, type 289. 65. Pressthe TAB key.

o a0~ w D

Click the Grade check box to turn it on.
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7. For Grade, type2. 65% Pressthe TAB key.
8. For Distance, type 250. Pressthe TAB key.

@ Add Fixed Yertical Line I
kade: B Point, Grade and Distance Apply
W' Stafion [10-000.000 &l
_ i
Elevation: IEEQ.EEU 4|ﬂe|p

= Statian |D+DIZID.DIZID

Elewatian: Iu_UDD

W Grade: |2.EEDD%

L[+ |+

¥ Distance: |250.DDD

—Dywnamics Settings and Intervals
[ Station: Iu_uuu

[T Elevation: ID_DI]D

" Grade: |D.DIZIDIZI%

[ Distance: Iu_uuu

9. Click Apply.
10. At the prompt: Accept/Reject, accept the solution.
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Next, you add the last tangent to the vertical alignment.
11. For Station, type 11+612. 7999. Pressthe TAB key.
12. For Elevation, type 296. 30. Pressthe TAB key.
13. For Grade, type 0. 5% Pressthe TAB key.
14. For Distance, type—400. Pressthe TAB key.
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15.
16.

17.
18.
19.
20.
21.
22.
23.

"= Add Fixed Vertical Line B

Mode: IEIy Foint, Grade and Distance

Apply

IV  Station: |11+512.93|] Close

!

Elewvation: |295_3DD Help

= Statian |D+DIZID.DIZID

Elewatian: Iu_UDD

W Grade: |D.5IZIDIZI%

elel e L+ o

¥ Distance: |—4IZID.DEID

—Dywnamics Settings and Intervals
™ Station: Iu_uuu

[T Elevation: ID_DI]D

" Grade: |D.DIZIDIZI%

[ Distance: Iu_uuu

Click Apply.
At the prompt: Accept/Reject, accept the solution.
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Click Close to dismiss the dialog box.

Click Geometry > Vertical Element > Add Floating Curve.
For Mode, select By Point and Parameter.

Click the Station check box to turn it on.

For Station, type 10+310. Pressthe TAB key.

For Elevation, type 294. 4475. Pressthe TAB key.

In the Parameter section, select r = (g2-g1) / L and in thefield, type -

4.7485.
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24. Click Apply.

25. At the prompt: Identify Element, place a data point near the end, but
within the extents of the first tangent as shown:

Roadwry Falooatlon Profl e
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26. At the prompt: Accept/Reject, accept the solution.

Readwmy Raloaatian Preflls

27. At the prompt: Idefify element, reject/stop.
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28. Click Close to dismiss the dialog box.
29. Click Geometry > Vertical Element > Add Floating Line.
30. For Mode, select By Point.
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31. Click the Station check box to turn it on.
32. For Station, type 108+50. Pressthe TAB key.
33. For Elevation, type 278. Pressthe TAB key.

" Add Floating Vertical Line =

tdode: By Paint

W Station: 10+850.000 &l
| 4+

Elewvation: IE?B_DDD

EredEs 0. 0000% +]
Dynamics Settings and Intervals
[ Station: Iu_uuu

[T Elevation: ID_DI]D

34. Click Apply.

35. At the prompt: Identify element, place a data point near the end (but
within) the circular arc as shown;

Readwmy Releaatian Proflle
== == i ]
v w ——— —

e
N

s

Elavation
F

ot BEA]

I
Statron

36. At the prompt: Accept/Reject, accept the line.
37. At the prompt: Identify element, reject/stop.

Roadwry Releaation Proflie

Elavaticn

I
Station

38. Click Close to dismiss the dialog box.

39. Geometry > Vertical Element > Add Fixed Line.
40. For Mode, select By Point, Grade and Distance.
41. Click the Station check box to turn it on.
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42. For Station, type 11+100. Pressthe TAB key.

43. For Elevation, type 288. 3438. Pressthe TAB key.
44. Click the Grade check box to turn it on.

45. For Grade, type4. 1375% Pressthe TAB key.

46. Click the Distance check box to turn it on.

47. For Distance, type 200. Pressthe TAB key.

"= Add Fixed Vertical Line =

Mode: IEIy Foint, Grade and Distance

Apply

IV  Station: |11+1DD.DDD Close

!

Elewvation: |238_344 Help

= Statian |D+DIZID.DIZID

Elewatian: Iu_UDD

W Grade: |4.13?5%

elel e L+ o

¥ Distance: |2DD.DDD

—Dywnamics Settings and Intervals
™ Station: Iu_uuu

[T Elevation: ID_DI]D

" Grade: |D.DIZIDIZI%

[ Distance: Iu_uuu

48. Click Apply.
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49. At the prompt: Accept/Reject, accept the line.

50. Click Close to dismiss the dialog box.

51. Click Geometry > Vertical Element > Add Free Curve.
52. For Length, type 320. Pressthe TAB key.
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53.
54,

Elavation
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56.
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60.
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Click Apply.

At the prompt: Identify first element, place a data point near the
second tangent:
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. At the prompt: Identify second element, place a data point near the

third tangent:
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At the prompt: Accept/Reject, accept theline.

At the prompt: Identify first element, reject/stop and return to the
dialog box.
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For Length, type 180. Pressthe TAB key.
Click Apply.
Next, place the final curve.

At the prompt: Identify first element, place adata point near the third
tangent:
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Roadwoy Relacatfan Proflle
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61. At the prompt: Identify second element, place a data point near the

62.
63.

66.

67.
68.
69.
70.
71.
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last tangent:
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At the prompt: Accept/Reject, accept the curve.
At the prompt: Identify first element, reject/stop and return to the
dialog box. l
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% N, o ..\ —
) Tl
Station

Y ou have successfully created a vertical aignment.

Click Close to dismiss the dialog.

Save your project.

Click File > Save As to save the geometry project.

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
For the Save as type, select Geometry Projects (*.alg).

For the Active, select relocation.

For the File Name typer el ocat i on. al g, and click Save.
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Note: Asyou progress through the workflow, you can periodically
use the File > Save > Geometry Project command to save your
project. Later, you can reload the geometry project using File >
Open and set the File as type to Geometry Projects (*.alg).

72. Click Cancel to dismissthe dialog box.

Reviewing a Vertical Alignment

Before fully displaying the alignment, now is agood time to review it.
Y ou can review the entire alignment or check the tangents element by
element.

1. Click Geometry > Review Vertical.

"™ Review Vertical Alignment [T =]
. hiod
Geometry Project: Ire\ocamn j o Close
Harizantal Alignment: baseline - ﬂ @ |l e
i "  Element —
Vertical Alignment - =
profile gradeline ﬂ pr—

Project Name: relocation

Description: road location project
Horizontal Alignment Name: haseline

Description: relocation haseline

Preference: default
Vertical Alignment Name: profile gradeline

Description: relocation haseline
Preference: default

Display
Frint

Help

L BERbEE

STATION ELEVATION Eat
Element: Linear <[PrevipiE
POB 10+000.000 289.650
Ve 10+190.000 294,685 IExt>
Tangent Grade: Z2.6500 =
i Tancran + Tanerth. | 1an_nnn ;lJ L

2. Inthe Mode section, click Element.
This option displays individual elements within the alignment.
3. Click the Next button to move along the alignment.

Notice that as you move along the alignment, the element is
highlighted in the graphicsfile.

4. Take afew minutesto review the alignment. Y ou can use the Last,
Previous and First buttons to navigate elementsin thefile.

9. Inthe Mode section, click Alignment.
10. Click Print.

Note: If you do not have accessto a printer, see Appendix C, Vertical
Alignment Review for a copy of these results.
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11. Click Close to dismiss the dialog box.

Profile Annotation

Many profile sheets are annotated with, at a very minimum, the stationing
and elevation of the existing ground and design grade. InRoads
SelectCAD provides the ability to annotate many other alignment
attributes, including superelevation rates and degree-of-curvature. By
providing the ability to display these latter two parameters along the
profile, INRoads SelectCAD gives you the means to properly blend
horizontal and vertical alignment curves to meet well-established
guidelines.

Displaying Vertical Alignment Annotation

1. Click Tools > Locks, and ensure that the Write lock is on.

2. Click Tools > Options > Factors to set Text Factor to 5.00. Click
Apply; then Close.

3. Click Geometry > View Geometry > Vertical Annotation.
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Click Apply.

At the prompt: Select profile window to be annotated, place a data
point in the profile window.

=== Foatly Ralosatlon Proflls
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Use your CAD Zoom commands to view the annotation.
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Roadway Relocation Profile
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Click Close to dismiss the dialog box.
Using your CAD software, save the road.dwg or road.dgn file.

Click File > Exit to exit InRoads SelectCAD, then exit your CAD
software.
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Lesson 6: Plan and Profile Generator

Y ou have successfully created a horizontal and vertical alignment for the
proposed roadway, so now would be a good time to create initial plan and
profile sheets for the project. Creating the sheets at this point in the
process allows you see where the sheets will fall along the alignment.

In InRoads SelectCAD, the Plan and Profile Generator command is
designed to assist you in assembling sheets along an alignment. The
sheets may be plan sheets only, plan and profile sheets, or profile sheets
only. Datafor the plan views comes from plan view graphics already
displayed in your CAD design/drawing file. Datafor the profile viewsis
created in your active CAD design/drawing file using this command. The
Host file contains the title block and border information. The plan and
profile views created are composed in aHost file as reference files or in
viewports to your model file if you are using AutoCAD. If you are using
AutoCAD, the sheetswill always be composed in your current file. The
plan view can be referenced from other files.

Once you have the parameters for al the tabs set, you can save the dialog
settings to a preference file that can be loaded in a future design session so
you do not have to re-enter all the parameters.

It is assumed that you know the basics of how to open and manipulate
alignments and surfaces (See Lessons 1 through 3 for details). Itisalso
assumed that you know the basics of how to set up the parameters for
plotting a profile from within InRoads SelectCAD (See Lesson 4: Profiles
for details).

Before You Start This Lesson

For this lesson, the following preferences have been set for you and
delivered with InRoads SelectCAD: 1) Plan and Profile Generator dialog

box preferences, 2) profile preference border cells or blocks. Use the data 5
delivered in the Tutorial directory for Lesson 6.

Note: If you did not exit InRoads SelectCAD and the CAD software in
the previous lesson, stop here and exit.

In areal-world workflow, you should set and store in a preference file the
parameters and symbology standards for the Create Profile command.
ThePlan and Profile Generator command requires that you specify
which profile preference is used to control how the profiles are displayed
in the design/drawing file.
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To begin Lesson 6, complete the following steps:

1.

10.
11.
12.

Extract roadlesson6.exe. For more information, see Before Starting
Each Lesson at the beginning of this chapter.

Start InRoads SelectCAD. On MicroStation from the
\Tutorial\InRoads directory, open plprseed.dgn. Attach infra.cel to
the design file. Then, open road.dgn and attach infra.cel to the design
file.

Note: Thecell infra.cel islocated in the\Tutorial\InRoads directory.
This cell must be attached to both design files.
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On AutoCAD, open road.dwg located in the \Tutorial\InRoads
directory where you installed InRoads SelectCAD. For more details
on starting the software, see Chapter 2, Sarting InRoads SelectCAD.

Click File > Open.

For the Files of type, select Preferences (*.ini).

Select civilpp_tut.ini, and click Open.

For the Files of type, select Styles (*.ini).

Select wisiwyg.ini, and click Open.

For the Files of type, select Geometry Projects (*.alg).
Select relocation.alg, and click Open.

For the Files of type, select Surfaces (*.dtm).

Select original.dtm, and click Open.

Click Cancel to dismiss the Open dialog box.

Defining and Creating the Views

1
2.

Click Evaluation > Plan and Profile Generator.

AutoCAD User'sonly, click Preferences. Select ACAD; then, click
Load. Click Close to dismiss the preferences dialog box.

On the Main tab of the Plan and Profile Generator dialog box,
confirm the following settings:

e Horizontal Alignment: baseline
* Method

Plan and Profile: on
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Use Station Limits: on
e Sheets
Generate Sheets: on

VDF Information and Host Files: on

e Station Limits
Start Station Limits: 10 + 000.00
Stop Station Limits: 11 + 600.00
Length: 150.00

Click the Plan Controls tab, and confirm
the following settings:

Note: The plan controls determine how much of the plan will be
shown to the left and right of the alignment. Left widths should be
negative and right widths should be positive. If you want to show
data on only one side of the alignment make both widths positive or
both of them negative.
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¢ Seed View Name: baseline

* Width Left: -35 (in model units, meters)
* Width Right: 35 (in model units, meters)
* Overlap: 10 (in model units, meters).

This distance is measured before and after the start and stop
station, respectively, to extend the clipping boundary beyond the
start and stop station of each view.

* Boundary Chords: 6.

Thisfield lets you specify the number of chords on each side of
the alignment view. Increasing the number of chords produces a
smoother edge on the clipping boundary along curves. AutoCAD
views will be rectangular view ports; the Boundary Chords field
is not available for these CAD systems.

6. Click the Model Files button.
7. Set the directory to C:\Bentley\Select CAD\Tutorial\InRoads
8. Selectroad.dwg or road.dgn. Click Open.
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Click the Profile Controls tab, and confirm the following settings:

Note: The profile height isin elevation axis units.

Important Note: The profile views always use the current design file
as the model file.

¢ Seed View Name: baseline

¢ Set Name: baseline
*« Profile Preference: default
* Vertical Alignment: None

The surfaces that are highlighted and the vertical alignment that is
chosen will be used to determine window clearances. The
surfaces that are checked (X) will be drawn in the profile.

» Surface: original (highlighted and checked)

* Profile Elevation Shifts
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Shift Where Needed: on

Profile Height: 12

Profiles per Column: 1

Margins

Top: 3 (in model units, meters)
Bottom: 12 (in model units, meters)
Left: 16 (in model units, meters)
Right: 3 (in model units, meters)

Note: These margins are placed around the profile or window and
extend the clipping boundary for the profile view. If you set these
margin values to zero, the created view will not show any graphics
(for exampl e, axis annotation) outside the profile window (axes).

Horizontal Spacing
Left to Left: on
Distance: 400
Vertical Spacing
Bottom to Bottom: on
Distance: 100
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10.

Click the Sheet Layout tab. On MicroStation, confirm the following
Settings.

Note: AutoCAD user’'sskip to Step 11.

¢ Sheet Number: 1

¢ Name: Plan and Profile 1

¢ Host File: sheets.dgn

¢« Seed Host File: plprseed.dgn

Note: If necessary, click Browse to locate these filesin the

\Tutorial\InRoads directory where you installed InRoads SelectCAD.

e Sheet Location
Layout along Alignment: on
This means the borders will be scaled up to fit along the

horizontal alignment; the coordinates and bearing are preserved.
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Round Rotation Angle: off
¢ Host File Content

All Sheets in One: on
¢« Clipping Boundary

¢ Unique Level for Each Sheet: on

11. AutoCAD user’s, click the Sheet Layout tab. Confirm the following
Settings.

¢ Sheet Number: 1
¢ Name: Plan and Profile 1
¢ Sheet Location
First Sheet Location
X=0
Y=0
Sheet per Column =3
¢ Horizontal Spacing

Right to Left: On
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Distance: 1
Top to Bottom: On
Distance: 1
12. Click the View Layout tab, and confirm the following settings:
* Location (Paper Units)
Plan X: 0.100 (0.100 meters from the Left edge of the sheet)
Plan Y: 0.620 (0.620 meters from the Bottom edge of the sheet)
Profile X: 0.100 (0.100 meters from the Left edge of the sheet)

Profile Y: 0.080 (0.080 meters from the Bottom edge of the
sheet)

e Scale: 1: 200 (1 meter on paper equals 200 meters in the model)

Both the plan and profile view will have the same scale. Itis
normally the same as the sheet scale.

13. Click the Border and Title tab, and confirm the following settings:
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Note: Scale isnot available in the AutoCAD because the border is
placed in paper spaceat 1:1.

e Border
Cell/Block: on
Name: AO
Level/Layer: 1
Unique Level for Each Cell: on
Level/Layer Step: 1

Scale: 200 (1 meter paper unitsis equivalent to 200 meter model
units)

i Tl |

14. Click the Symbols and Details tab, and confirm the following
settings:

e North Arrow
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Attach: on

Cell/Block: NORTHM

Scale: 200 (On MicroStation) Scale: 1 (On AutoCAD)
* Location in Paper Units

X: 1.000 ( placesthe symbol origin 1 meter from the left edge of
the sheet)

Y: 0.750 (places the symbol origin 0.750 meters from the bottom
edge of the sheet).

15. Click the Match Lines tab.

16. For Station format, select s+sss.ss
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Symbology settings for the sheets were previously prepared for this
lesson.

17.

Under Object, click Plan Line. Notice to the right under Extend, the
To Clipping Boundary isoptionison. Thisindicates that the match
line will extend up to the clipping boundary.

Under Object, click Plan Start Station. Notice that you can add a
prefix or suffix to the start station. A suffix has been provided for the
lesson.

Under Object, click Plan Stop Station. You can add a stop station
prefix or suffix to the stop station.

Under Object, click Plan Prev Sheet. You can add a prefix or suffix
to the previous sheet.

Under Object, click Plan Next Sheet. Y ou can add a prefix or suffix
to the next sheet.

All of these options are also available for each of the Profile
symbology object settings. Take a moment to click through the
Profile symbology settings.

Click the Sheet Index tab.
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18.
10.

17.

T T I T T

Note: For AutoCAD User’s, Object Snaps (OSNAP) must be
toggled off before executing the plan and profile generator.

Click Apply.
At the prompt: Identify location, identify alocation in the
design/drawing for the profiles.

Horizontal alignment view definitions are created. These views are
used to define the start and stop stations for the profile view
definitions. Individua profiles are cut and placed in the current CAD
file using the profile view definitions.

Thefirst sheet isdisplayed. On MicroStation, you are now in
sheets.dgn.

Click Show Sheet to display the highlighted sheet in the Sheet Index
list.
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18. The highlighted sheet is displayed in the view. Your are currently in
the sheets.dgn design file.

Clipping Boundary —»

—
|
| I
|
|
|
|
|

Match Line
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19. Uncollapse the Plan and Profile Generator dialog box. Take afew
minute to view the plan and profile sheets. Do not dismissthe dialog
box.

Saving the VDF

Y ou can save the view definitions to an ASCII file and then load thisfile
during subsequent design sessions.

20. Click Save As on the Sheet Index tab.
21. Changeto the tutorial directory.

22. On MicroStation, for File Name, typer el ocat i on, and click Save
then Cancel. On AutoCAD, for File Name, typer el ocat i onACAD,
and click Save then Cancel.

23. Click Close to dismissthe Plan and Profile Generator dialog box.
24. From the CAD menu, save the road.dgn or road.dwg.

25. Click File > Exit and exit your CAD software, or continue to the next
lesson.
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Lesson 7: Typical Sections

A typical section consists of points and lines representing a cross section
of the road. InRoads Select CAD uses typical sections to define the
geometry of the roadway as a cross section. The surface of theroad is
defined by placing typical sections at intervals along the alignment using
the elevations defined in the vertical alignment.

A typical section is comprised of four types of definitions: Templates,
Cut/Fill Tables, Material Tables, and Decision Tables. You learn more
about these later in the lesson.

The main portion of the typical section usually defines the travel lanes and
the shoulder. This section is caled abackbone. Theleft and right
backbone zones of your roadway never intercept an existing surface. Itis
in these two zones that superelevation of the roadway occurs. Everything
outside the backbone is called the exterior portion of the typical section.
Generdly, the slopes and widths of the backbone do not vary from what is
defined, but the widths of the exterior portions will vary depending on the
amount of cut or fill needed to intersect existing ground.

InRoads SelectCAD defines the surface of aroad using typical cross
sections. A typical section defines the cross section of aroad at asingle
station on the alignment. However, typical sections define an entire
roadway surface when they are applied successively along an alignment.

In thislesson, you create atypical section library and create and define a
template for afour-laneroad. Y ou then save the typical section library to
disk. Typical section libraries allow you to save typical sections (such as
templates) so that they can be accessed by different users or on different
roadway design projects.

If you just finished the lesson on creating plan and profile sheets, skip to
Creating a Typical Section Library. If you are just beginning the tutorial
here, complete the following steps:

1. Extract roadlesson7.exe. For more information, see Before Starting
Each Lesson at the beginning of this chapter.

2. Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial\InRoads directory where you
installed InRoads SelectCAD. For more information on starting the
software, see Chatper 2, Starting InRoads SelectCAD.

Click File > Open.
Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
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For the Files of type, select Preferences (*.ini).
Select civilpp_tut.ini, and click Open.

For the Files of type, select Styles (*.ini).
Select wysiwyg.ini, and click Open.
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Click Cancel to dismiss the dialog box.

Creating a Typical Section Library
1. Click File > New.
2. Click the Typical Section Library tab.
3. FortheName, typer el ocat i on. Pressthe TAB key.
4,

For the Description, typeFor use on rel ocati on
proj ect s. Pressthe TAB key.

New M=

Surface | Geometry Typical Section Librany | Foadway Libraryl

MName: Irelucation

Description: IFDr use on relocation project Hal
delp |

Close |

Note: Thefilesused in thistutorial are named the same. It isgood
practice to name all your files the same for aproject. It helpswith
backups and archiving the project information.

5. Click Apply.
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InRoads SelectCAD creates a new typical section library in memory.
You must save the library to afile for later use.

Click Close to dismiss the dialog box.

Click File > Save As.

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
For the Save as type, select Typical Section Libraries (*.tml).

© o N o

10. For theFile Name, typer el ocation. tm .
11. Click Save.

InRoads SelectCAD creates the file rel ocation.tml and saves the
typical section library init.
12. Click Cancel to dismissthe dialog box.
Throughout the remainder of this section, as you are defining typical
sections, you should periodically use the File > Save > Typical Section

Library command to save the defined typical sections to the typical
section library file.

Defining Transition Controls

Before you define atypical section, you create transition controls (TCs).
TC entries are codes you assign to each point in atemplate to control how
these points are to be connected longitudinally, and to which features they
are assigned. The entries determine the name and style of the features that
are placed in the DTM when you run the roadway modeler.

During the modeling process, transition controls allow you to override the
default settings when, during a transition between two templates, there are
different numbers of segments (such as going from a two-lane highway to
afour-lane highway). In thissituation, by default the roadway modeling
process attaches centerline points, left hinge points, and right hinge points
together. Then, the modeler works outward from the centerline, attaching
successive template segment points together. To override this modeling
action, you can assign common transition-control names to points on both
templates. Thisforces the points to be connected with one another at
successive applications of the template.

Creating Transition Control Entries

In InRoads SelectCAD, transition control entries (codes) are used to create
featuresin a surface by running by Roadway Modeler. Each feature has a
feature style. In thistask, you first define feature styles. Later you will
associate the feature styles with the following roadway transition control
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codes: edge of pavement, shoulder, cut, fill, ditch foreslope, backslope and
bottom. . If you are beginning the tutoria here, it may be helpful to
review Creating a Feature Stylein Lesson 1.

1. Click Tools > Feature Style Manager.
2. Click the New button.

3. For Name, type eop.
4

Click Description, type edge of pavenent.

BOp

edge ol pavssnment

Under Symbology, click the New button.

For Name, type eop.

Double-click on Plan Line.

For Color, click on the color palette and select yellow.
For Line Style, select 0.

10. Keep al other default settings.

11. Click OK to dismissthe Symbology dialog box.

12. Double-click on Profile Line.

© o N o Ou
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13. Repesat Steps 8 to 11.
14. Double-click Cross Section Line.
15. Repesat Steps 8 to 11.

" New Named Symbology !Elﬂ
Mame: Ieop Ay
—Symbology Close |

Use Lewel Color

Default Line Mot Initialized

Default Text MNotInitialized

Default Paoint Mot Initialized

Plan Line 1

Plan Text Nat Inifialized Ie=lfz |
Flan FPoint Mot Initialized

Frofile Line 1

Prufile Te?-d Mot Initialized

file Point Mot Initialized

Cross Section Text Mot Initialized

Cross Section Point Mat Initialized
Uninitialize | Edit...

16. Click Apply then Close to dismissthe New Named Symbology
dialog box.

17. The named symbology for the edge of pavement feature is created.
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edge ol pavssnment

.
—

Now, define how and where the feature will display.

18. Under 3-D Plan/Display, click on Line Segments to turn it on.
19. Under Cross Section Display, turn on Points and Annotation.
20. Under Profile Display, leave al options turned off.

203



Working with InRoads SelectCAD

™ Mew Feature Style I

Marne: IE,:llj Apply I
Description: |edge of pavemert Close |

— Symbalagy

M arne: IBDII' j

Mew. |  Edt. |
Help |

FPay [tem: I j
— 3-0/Plan Dizplay

¥ Line Segments

[ Paintg

I Anngtation — Profile Dizplay

[ Attach Tag [™ Projected Line Segments
— Crosz Section Display—— I Projected Peints

v | Paints [™ Crossing Points

[ Annotation

21. Click Apply. Do not dismiss the dialog box.

The feature and description are displayed in the Feature Style
Manager list.

= Foature Siyls Manager

Prelerence Fie: Ch\BentieySslectCADAT utorishinf nads'c | Close I

1 e | D boripiec | H I

. .
breaklrems  for efacs migre
defuk  cabchal Edt.

H

i

Y ou have successfully created afeature style for edge of pavement.
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22
23.

24,
25.

Repeat Steps 3-16 for the following features. For the Description,
typef or rel ocati on.

Feature Color
shoulder gray
cut green
fill red

ditchforeslope  gray
ditch backslope gray
ditch bottom Gray

When you are finished, the Feature Style Manager list should appear
as shown:

= Froabwe Siyls Marsger
Hesw I

by s o puafacs oagire
ot T Peboezathon - I
dalult eatchal
dich bk slops fow redoscation I
itk B [T
ditch fovmdops o o ation r I
BOp el of pavennrd
Hl Tow relcscafion o I
heodsdey Fon reshoe B0

e |
| | Ll |

Click Close to dismissthe New Feature Style dialog box.

Click Close to dismiss Feature Style Manager.

The feature style settings are saved to the .ini file. Next, you will
associate the feature styles with transition control entries. These
entries are used later in the lesson to create the roadway template.

Click Modeler > Define Typical Sections.
Click the Transition Control tab.
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The feature style settings stored in the .ini file are automatically
displayed.
26. Click the New button.

27. For Name, typeout si de | ane. Pressthe TAB key.

Note: Remember to pressthe TAB key to move through the dialog
box.

28. For Description, type Edge of pavenent.
29. For Feature Style, select eop from the droplist.
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"*New Transition Control M= 3

oy |
Edge of pawvement
T——]

The symbology previously defined for the feature edge of pavement is
displayed.

30. Click Apply. Do not dismiss the dialog box.
The entry is displayed in the transition control list.

Raaprumsurenrarded faind
Fatonad cangis p g

Create the remaining entries.

31. For Name, typei nsi de | ane.
32. For Description, type Edge of pavenent.
33. For Feature Style, select eop from the droplist.
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43.

44.

. Click Apply.
35.
36.
37.
38.
39.
. For Description, typeDi t ch bott om
41.
42.

For Name, typedi t ch bottom i nsi de.

For Description, typeDi t ch bott om

For Feature Style, select ditch bottom from the droplist.
Click Apply.

For Name, typedi t ch bott om out si de.

For Feature Style, select ditch bottom from the droplist.
Click Apply.
The transition control list should appear as shown:

Feurrasdunemymisspaml
Fesunrmil s bews [ani
Hisge

(]

Fi

Bt

Ebpaded it

Gk P iliogasl

Cwics Boftem

vk Backaiops

Superw Emon |
Samrilorasmga Sk T T
UL T Edgs of prewrsari
rennhs ks Edgs o' pawemeri
Siich Eofom roxe

(T T T T T T Y|

Y ou have successfully created transition control entries.
Click Close to dismissthe dialog box.
Now is agood time to save the typical section library.

Click File > Save > Typical Section Libraries.

Defining Typical Sections

Now that you have created atypical section library with transition control
entries, you can create atypical section. Thetypical section you definein
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the following exercise will contain only one layer, representing the surface
of theroad. You name thislayer proposed. Later, when you place this
typical section along the alignment, that layer will defineaDTM of the
same name, proposed.

Creating a Typical Section Template
Before you can define atypical section, you must create and nameit.

1. Click Modeler > Define Typical Sections.

2. Click the Templates tab.
3. Click New to create atemplate.
4. For Name, typef our | ane. Pressthe TAB key.
5. For Description, typef our -1 ane hi ghway. Pressthe TAB key.
"SNewTemplste  HEEK|
Marme: [four-lans Apply

Description: IfDur—Iane highway Close

d.

Help

6. Click Apply then Close.

InRoads SelectCAD adds the template four-lane to the typical section
library named relocation. The new template is displayed in thelist.
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10.

11.

12.

Double-click on the template (or select it and click the Edit button.).
Click the Layer tab.
For Name, type pr oposed. Pressthe TAB key.

This template layer will be used as the surface name later in the
tutorial when the roadway modeler places templates at intervals along
the horizontal alignment.

For Description, typesur f ace course and si de sl opes.
Pressthe TAB key.

Keep al of the other default settings, including Horizontal and
Vertical Offsets at 0.00.

Click New.



Learning InRoads SelectCAD

13. Click Close to dismiss the dialog box.
Y ou have successfully created atemplate layer.

Adding Segments to a Template Layer

Now that atemplate layer has been created and stored in the typical
section, you can add segments.

1. Click the Segment tab.

Here, you define the slope, width and other parameters for the layer
segment. These settings determine how features are added to the
proposed surface. Begin with the right side of the roadway.

For Zone, select Right backbone.
For Edit Mode, select Add After.

This instructs the software to append segments to one another as they
are added.

For Fixity, select Fixed.

Inthe TC list, scroll down and select (highlight) inside lane.

In the Input section, for Slope type—0. 020. Pressthe TAB key.
For Width, type 3. 650. Pressthe TAB key.

N o g A~
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8.

10.

11.

12.

13.
14.

15.

Click New.

InRoads Select CAD adds a segment that is 3.65 meters wide and has a
slope of —0.02%. This segment, which starts at the centerline, is
added to the layer proposed.

Scroll down the TC list and select outside lane.

Click New.
The segment is automatically added.

From thelist, select Shoulder. For slope, type—0. 040. Pressthe
TAB key. For width, type 1. 500. Pressthe TAB key.

Click New.

This 1.5 meter segment is the shoulder of theroad. Y ou have
completed all segments for the right lane. Next, create three segments
for the left lane.

For Zone, select Left Backbone.

Fromthelist, select inside lane. For Slope, type—0. 020. Pressthe
TAB key. For Width, type 3. 650. Pressthe TAB key.

Click New.
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16. Fromthelist, select outside lane. For Slope, type—0. 020. Press
the TAB key. For Width, type 3. 650. Pressthe TAB key.

17. Click New.

18. Fromthelist, select Shoulder. For Slope, type—0. 040. Pressthe
TAB key. For Width, type 1. 500. Pressthe TAB key.

20. Click Close to dismiss the Edit Template dialog box.
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The left and right backbone zones are displayed.

21. Click Close to dismiss the dialog box.

22. Savethetypical section library named rel ocation using the File >
Save Typical Section Library command.

You just defined atemplate, saved it to atypical section library, and
saved the typical section library to afile on the hard disk. Y ou will
use the template later to model the roadway using the Roadway
Modeler command.

23. Click File > Exit and then exit your CAD software, or continue to the
next lesson.
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Lesson 8: Decision Tables

Once the roadway template has been created, you are ready to define the
side slopes. In InRoads SelectCAD, the most powerful tool for defining
your roadway side slopesis a decision table. Decision Tables allow you
to check multiple design scenarios at each location at which atypical
section is placed along your roadway.

A decisiontableisalist of line segmentsthat are projected transverseto
your alignment, starting from the edge of the typical section, and seeking
an intersection with atarget-usually the existing ground. The segments
are combined in sequences which are considered to be successful if they
hit the target. Successful sequences are retained and stored in your design
model.

Multiple targets can be incorporated in a single table, allowing you to
design retaining walls, ditches, and so on. See the InRoads SelectCAD
Online Reference topics for a more in-depth overview of how decision
table work.

In thislesson, you create a decision table to define the side slopes for the
new roadway.

If you just finished the lesson on typical sections, skip to Creating a
Decision Table. If you are just beginning the tutorial here, complete the
following steps:

1. Extract roadlesson8.exe. For more information, see Before Starting
Each Lesson at the beginning of this chapter.

2. Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial\InRoads directory where you
installed InRoads Select CAD. For more details on starting the
software, see Chapter 2, Starting InRoads SelectCAD

Click File > Open.
Set the directory to C:\Bentley\Select CAD\Tutorial\InRoads.

For the Files of type, select Preferences (*.ini).

Select civilpp_tut.ini, and click Open.

For the Files of type, select Styles (*.ini).
Select wysiwyg.ini, and click Open.

For the Files of type, select Surfaces (*.dtm).
10. Select original.dtm, and click Open.

© © N o g & w
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11. FortheFiles of type, select Typical Sections Libraries (*.tml).

12. Select relocation.tml, and click Open.

13. Click Cancel to dismissthe dialog box.

Creating a Decision Table

Before you can define the content of a decision table, you must create it
and nameit.

216
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Click Modeler > Define Typical Sections.

Click the Decision Tables tab.

Click New.

For the Name, type End of roadway. Pressthe TAB key.

For the Description, type Tr eat nent for end of proposed
roadway. Pressthe TAB key.

™ New Decision Table !Elﬁ
MName: |End of roadway Apply

Description: |Treatmentfnrend of prop Close

!

Help

Click Apply.
Close Close to dismiss the New Decision Table dialog box.

Y ou have successfully created a decision table in memory. Next,
define the decision table segments.
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Creating Decision Table Segments

8. Double-click on End of roadway in the list (or select it and click the
Edit button.)

The Edit Decision Table dialog box isdisplayed. Thisdialog box
allows you to set the slope and width of the segments. First, you will
define a ditch to ensure minimum drainage.

9. Click Add After.
10. Click onthe New Target and New Group toggles to turn them on.

These toggles instruct the software to create a new target block and
new target group after successfully hitting atarget and placing the
segment.

11. For Target Type, select Surface.

12. For Surface, select original.

13. Under Segment, for Start TC Name, select Hinge.
14. For End TC Name, select Ditch Foreslope.

15. For Slope, type- 1: 4. Pressthe TAB key.

16. For Width, type4. 0. Pressthe TAB key.

17. Click onthe Seek Intersection toggle to turn it off.
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18.

10.

20.
21.
22.
23.
24.

This toggle instructs the software to not seek an intersection with the
surface.

Click on the Construct Point toggle to turn it on.

This toggle instructs the software to place the point (of intersection) in
the model if the target block is successful.

Click Apply. Do not close the dialog box; you will create additional
segments.

The new record is stored and the segment is saved to the decision
table.

If the segment cannot hit the specified target, the table proceeds to the
next group for Fill condition.

Turn off New Target and New Group.

Under Segment, for Start TC Name, select Ditch Foreslope.
For End TC Name, select Ditch Bottom.

For Slope, type 0. Pressthe TAB key.

For width, type 1. 0. Pressthe TAB key
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25.
26.

27.

28.
29.
30.
31.
32.
33.

Click on the Seek Intersection toggle to turn it on.

Ensure that Construct Point ison.

Click Apply.

If the target is successfully hit, the table stops. This segment allows

drainage from under the roadway.

Ensure that New Target and New Group are turned off.
Under Segment, for Start TC Name, select Ditch Bottom.
For End TC Name, select Cut.

For Slope, type 1: 3. Pressthe TAB key.

For width, type 10. 00. Pressthe TAB key.

Turn on Seek Intersection and Construct Point.
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35.
36.
37.
38.
39.

EEREEE R
10000

Click Apply.

If the target is hit, the table stops; otherwise, it proceeds to the next
record checking for a steeper slope.

Ensure that New Target and New Group are turned off.
Under Segment, for Start TC Name, select Ditch bottom.
For End TC Name, select Cut.

For Slope, type 1: 2. Pressthe TAB key.

For width, type 50. 0. Pressthe TAB key.

Ensure that Seek Intersection and Construct Point are on.
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41.

42.

R &

46.
47.
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Close
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b |
—Sagreri
Sh TC Mane [Dikch Botiom =] Hew TCHame |
Erd TC Harme [Cut =
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i |5.:|[r,|:
[ Fees Inbetsechon ¥ Consnact Pont
[T Atschdber brdersaption [ Skas Pepest Dyl
Weparraan Cpchea: I'r
Click Apply.

If the target is successful, the table stops; otherwise, it is assumed that
the roadway isin Fill condition. Next, define the segments for Fill .

Turn New Target and New Group on.

Surface and original are already selected as target and surface,
respectively.

Under Segment, for Start TC Name, select Hinge.
For End TC Name, select Fill.

For Slope, type- 1: 4. Pressthe TAB key.

For Width, type 20. 0. Pressthe TAB key.

Ensure that Seek Intersection and Construct Point are on.
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49.

51.
52.
53.

Click Apply.

If the target is not successful, the table proceeds to the next record
checking for a steeper slope.

Ensure that New Target and New Group are turned off.
Under Segment, for Start TC Name, select Hinge.

For End TC Name, select Fill.

For Slope, type- 1: 3. Pressthe TAB key.

For Width, type 20. 0. Pressthe TAB key.

Ensure that Seek Intersection and Construct Point are on.
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55.

56.
57.

59.
60.
61.
62.

Click Apply.

If this segment fails, the roadway isin a50% Fill. Inthiscase, a
guardrail isrequired, so the next segment will first extend the
Shoulder.

Ensure that New Target and New Group are turned off.
Under Segment, for Start TC Name, select Hinge.

For End TC Name, select Shoulder.

For Slope, type—4. 0% Pressthe TAB key.

For Width, type. 75. Pressthe TAB key.

Turn Seek Intersection off.

Ensure Construct Point ison.
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63.

65.
66.
67.
68.
69.

Click Apply.

Ensure that New Target and New Group are turned off.
Under Segment, for Start TC Name, select Shoulder.
For End TC Name, select Fill.

For Slope, type- 1: 2. Pressthe TAB key.

For width, type 10. 00. Pressthe TAB key.

Turn Seek Intersection and Construct Point on.
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70.
71.
72.
73.
74.
75.
76.
77.
78.

™ Decision Table Record !EIE
— Target Apply
[ Mew Group
Close
T ISurface j 4'
) < Presvious |
SUMEEE: IDriginaI j =
Mext > |
Elevation Ad|uetimert: ID.DDD Delete |
Help |
— Segment
Start TC Marne: IShDuIder j New TC Name. . |
End TC Mame: IFiII j
Slope: |[-50.0000%
Wicith: [10.000
¥ SeekIntersection ¥ Caonstruct Paint
[ Attach After Intersection [ Start Bepeat Cycle
Maximum Cycles: Im
Click Apply.

Turn on New Target

Turn off New Group.

For Start TC Name, select Fill.

For End TC Name, select Ditch Foreslope.
For Slope, type- 1: 3. Pressthe TAB key.
For width, type 3. 0. Pressthe TAB key.
Turn Seek Intersection off.

Ensure Construct Point ison.
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T Decision Table Record !EIE
— Target Apply
I Mew Target [ Mew Group
Close
Type: ISurface j 4'
. < Erewions
surface: IDriginaI j ;l
[l et |
Elevation Adjustment: ID.DDD [Delete |
Help |
— Segment
Start TC Marne: IFiII j New TC Name. . |
EndTC Marne: IDitch Foreslope j
Slope: [-33.3333%
Wicith: |3.000
T ¥ Construct Paint
[ Attach After Intersection [ Start Bepeat Cycle
Maximum Cycles: Im

79. Click Apply.

80. Ensurethat both New Target and New Group are turned off.
81. For Start TC Name, select Ditch Foreslope.

82. For End TC Name, select Cut.

83. For Slope, type 1: 3. Pressthe TAB key.

84. For width, type 10. 00. Pressthe TAB key.

85. Ensure that both Seek Intersection and Construct Point are on.
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™ Decision Table Record !EIE
— Target Apply
[ Mew Target [ Mew Group
Close
T ISurface j 4'
) < Erevicus
SITEEE: IDriginaI j ;l
[l et |
Elevation Ad|uetimert: ID.DDD [Delete |
Help |
— Segment
Start TC MName: IDitch Foreslope j Mew TC Name. .. |
End TC Marme: ICut j
Slope: |33.3333%
Wicith: [10.000
¥ Construct Paint
[ Attach After Intersection [ Start Bepeat Cycle
Maximum Cycles: Im

86. Click Apply.

The ditch defined here will carry water away from the base of ahigh
Fill. The decision table can add this record to the end of a successful
target and again intersect the same surface or other target type.

Y ou have successfully created a decision table.

87. Click Close to dismissthe Decision Table Record dialog box.
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88. Click Close to dismissthe Edit Decision Table dialog box.

2 Define Typical Sections IS E3
Templatesl Cut#F\IITabIesI Material Tahles Decision Tables |Transit\cm CUnlrUII
Library Natme: relocation
Library Description:  Foruse on relocation projects Edit
Description Revised ... Copy...
End of Roadway  Treatment for end of proposed roadway 2:53:38 . Iaharnilt
Fename...
Delete
Display.
Beport.
Help
Close |

89. Click the Display button to view a graphic representation of the
decision table records.

90. At the prompt: Identify Point/Reject, datapoint in a clear area of the
graphics window.

91. Useyour CAD Zoom command to view the graphics. These graphics
show the side slope treatment you just defined for the proposed
roadway.

92. Click Close to dismissthe Define Typical Sections dialog box.
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93.
94.
95.

Use the CAD Delete command to remove the decision table graphics.
Click File > Save > Typical Section Library.

Click File > Exit and then exit your CAD software, or continue to the
next lesson.
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Lesson 9: Roadway Libraries

So far, you have defined an original surface, horizontal and vertical
alignments, atypical section, and adecision table. Thefinal step before
you can generate a roadway model isto create a roadway definition, which
describes which typical sections to use along the alignment, how often to
place them, and which method to use to control side slopes.

In thislesson, you create aroadway definition, which controls the
roadway modeling process. The roadway definition will specify the
template four lane every 10 meters along the centerline alignment
baseline, from station 10+000 to station 10+300, using the vertical
alignment profile gradeline. The definition will also identify the decision
table, End of roadway, which you created earlier, as the means of
determining side slopes.

After you complete this roadway definition, you save it in a roadway
library. The benefit of having aroadway library is that you can create and
store various roadway definitions for combinations of existing alignments,
templates, and slide-slope controls.

If you just finished the lesson on decision tables, skip to Creating a New
Roadway Library. If you arejust beginning the tutorial here, complete the
following steps:

1. Extract roadlesson9.exe. For more information, see Before Starting
Each Lesson at the beginning of this chapter.

2. Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial\InRoads directory where you
installed InRoads SelectCAD. For more details on starting the
software, see Chapter 2, Starting InRoads SelectCAD.

Click File > Open.

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
For the Files of type, select Preferences (*.ini).

Select civilpp_tut.ini, and click Open.

For the Files of type, select Styles (*.ini).

Select wysiwyg.ini, and click Open.
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For the Files of type, select Typical Section Libraries (*.tml).
10. Select relocation.tml, and click Open.
11. Click Cancel to dismiss the dialog box.
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Creating a New Roadway Library

In thislesson, you create a new roadway library and save the library to a
roadway library file.

1. Click File > New.

2. Click the Roadway Library tab.

3. For theName, typer el ocati on. Pressthe TAB key.
4

For the Description, typet ut ori al roadway |i brary. Press
the TAB key, and click Apply.

New M |

Surface | Geometryl Typical Section Library Foadwsy Library |

Apply

MName: Irelucation

Description: Ituturial roadway library o
Oelp

Close |

5. Click Close to dismiss the dialog box.

InRoads SelectCAD generates a new roadway library named
relocation. The roadway library currently exists only in temporary
memory. Y ou must now save the file to your hard disk.

6. Click File > Save As command.
For the Save File as type, select Roadway Libraries (*.rwl).

For the File Name, typer el ocati on. rw . Click Save.
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9.

InRoads SelectCAD creates a file named relocation and saves the new
roadway library to that file.

Click Cancel to dismiss the dialog box.

Creating a Roadway Definition

Once the roadway library has been created, you can create a roadway
definition. A roadway definition specifies which typical section to place,
how often to placeit, and how to determine the side slopes.

The basic content of aroadway definitionisalist of stations and
templates. The stations and templates define which template to use along
which parts of the alignment. Each template is used from its
corresponding station until the station of the next entry in the list.

1
2.
3.

Click Modeler > Define Roadway.
Click New to add a new roadway definition.

For the Name of the roadway definition, type pr oposal 1. Press
the TAB key.

For the Description, typepr oposal usi ng four | ane. Press
the TAB key, and click Apply.

raNew Roadway !EI

Name: [pranosel ‘ ............. —— I

Description: Ipruposal using four lane Close |
Help |

Click Close to dismiss the New Roadway dialog box.

InRoads SelectCAD creates a new roadway definition named proposal
1.
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10.

11.
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Double-click on the roadway definition proposal 1 (or select it and
click the Edit button.

The Edit Roadway dialog box will list al station and template entries
for the roadway named proposal 1. Because this roadway definition
has just been created, it does not yet contain any station and template
entries.

Click New on the Edit Roadway dialog box.

The Roadway Entry dialog box contains all parameters that affect
how atemplate is placed aong the alignment.

For the Station, type 0+000. 000.
This defines where to start placing the templates along the alignment.
For the Mode, select Both.

By doing this, you force InRoads SelectCAD to use the same template
on the left and right sides of the horizontal alignment centerline.

For the Interval, type 10. 000.

Thistells InRoads SelectCAD to place atemplate every 10 meters
along the alignment.

Click onthe Use Transition Template toggleto turn it on.
In thislesson, thereis only one entry in the roadway definition so this
toggle won't have an affect in this particular workflow. However, if
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12.

13.
14.

15.

additional roadway entries are added to the list, you would want to
linearly transition from one template to the next without an abrupt
change in the roadway where the modeler changes templates.

Under Alignment Side Options, for Templates, select four lane.

The template name four lane appearsin the Template field. InRoads
SelectCAD will use the template named four lane as the basis for
modeling the roadway corridor.

For the Catch Point, select Decision Table.

For Name, select End of roadway. You created thistablein the
previous lesson.

InRoads SelectCAD will retrieve the appropriate slope information
from this decision table as it computes side slopes for the roadway
model.

"™ Roadway Entry HE 3
Station:  [0+000.000 Ofsets Apply
Horizontal: {0,000
Mode: g -I
= Yerical: 3000 Close _|
Interval:  [10.000 < Erevians
¥ Use Transition Templates —
[alExt> |
—Alignment Side Options
Both Left Right Delete |
Template Ifourlane = I [] I [ Hel
Help
Catch Foint IDEEISIDH Tahle j IBaEthne Only j IEaDkane Only j
Name ' I j I j
Horizantal Bench |D_DDD |D_UDD IU ooo
Ditch/Shaulder: IShDu\derFirst j IShDuIder First j IShou\der First j
Maxirmum Cut C [oo00 T Joomo T [ooo0
Meodmurm Fill T [oooo T Joooo T [oom

Other parameters are available on this dialog box, but for this example
just click Apply, and then click Close

A single station and template entry appearsin the Edit Roadway
dialog box. The template four lane is used beginning at station 0+000
for the entire alignment. At this point, you could add additional
station and template entries, and InRoads SelectCAD would
automatically transition between the templates. However, you use
only one template in this lesson.
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16. Click Close to dismissthe Edit Roadway dialog box.

17. Click Close to dismissthe Define Roadway dialog box.
18. Click File > Save > Roadway Library to save the roadway library.

InRoads SelectCAD saves all the information contained in the
roadway library, including the roadway definition, to the file
relocation.rwl.

Y ou have just created a basic roadway definition. The roadway
definition tells InRoads SelectCAD to apply the template four lane
every 10 meters, beginning at station 0+000, and use the decision
table End of roadway to define side slopes. Later, you run the
Roadway Modeler command to generate your model. When you do
that, the roadway definition will control the Roadway Modeler
command.

Note: The roadway definition you are using is a simple example, naming
only one template along the entire alignment. However, if you wereto
incorporate multiple templates, InRoads SelectCAD could calculate linear
transitions between templates automatically. Also, in many projects you
have to design the roadway within right-of-way limits.

19. Click File > Exit and then exit your CAD software, or continue to the
next lesson.
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Lesson 10: Roadway Modeler

In this lesson, you generate a roadway using the information you have
defined throughout this tutorial. Up to this point, you have defined all the
information required to create aroadway model. You created the DTM
data, then defined the horizontal and vertical alignments for your proposed
roadway, constructed the typical sections, and created the roadway
definition. InRoads SelectCAD requires thisinformation to generate a
roadway model.

These separate sets of data are brought together to form the roadway
model using the Roadway Modeler command. Using this command, you
instruct InRoads SelectCAD which horizontal and vertical alignmentsto
use, which surface to base its computations on, and which roadway
definition to follow.

As the command processes, InRoads SelectCAD generatesanew DTM
for each layer defined in the templates specified in the first roadway entry.
Y ou can treat these new DTMs as any other surface; that is, you can
generate contours, display triangles, compute volumes, save the
information to an InRoads SelectCAD DTM file, and so forth.

If you just finished the lesson on roadway libraries, skip to Loading Other
Files. If you are just beginning the tutorial here, complete the following

steps:

1. Extract roadlessonl0.exe. For more information, see Before Sarting
Each Lesson at the beginning of this chapter.

2. Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial\InRoads directory where you
installed InRoads SelectCAD. For more details on starting the
software, complete the following steps:

Click File > Open.

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
For the Files of type, select Preferences (*.ini).

Select civilpp_tut.ini, and click Open.

For the Files of type, select Styles (*.ini).

Select wysiwyg.ini, and click Open.
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For the Files of type, select Surfaces (*.dtm).
10. Select original.dtm, and click Open.
11. For the Files of type, select Geometry (*.alg).
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12. Select relocation.alg, and click Open.

13. For the Files of type, select Typical Section Libraries (*.tml).
14. Select relocation.tml, and click Open.

15. For the Files of type, select Roadway Libraries (*.rwl).

16. Select relocation.rwl, and click Open.

17. Click Cancel to dismiss the dialog box.

Loading Other Files

If you have been working the tutorial from the start and have not exited
InRoads SelectCAD, go to the section Generating a Roadway Model.
Otherwise, continue and load only the files you need.

Click File > Open.

For the Files of type, select Surfaces (*.dtm).

Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
Select original.dtmfrom the list of files, and click Open.
For the Files of type, select Geometry Projects (*.alg).
Select relocation.alg from the list of files, and click Open.
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Click Cancel to dismiss the dialog box.

Generating a Roadway Model

In this lesson, you use the Roadway Modeler command to generate the
model. This command employs the template four-lane and the decision
table End of roadway. The templateis applied along the horizontal
alignment baseline using elevations from the vertical alignment profile
gradeline.

1. Ensurethat Write lock is turned on.

2. Click Modeler > Roadway Modeler.

The Roadway Modeler dialog box displays the active horizontal and
vertical alignments and all available roadways and surfaces.

3. For Horizontal Alignment, select baseline. For the Vertical
Alignment, select profile gradeline. For Roadway Definition, select
proposal 1. For the Original Surface, select original.

InRoads SelectCAD uses the specified horizontal and vertical
alignments to compute a new DTM based on the template defined in
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the roadway definition proposal 1. The side slope conditions are
computed using decision table End of roadway.

Roadway Modeler !Elﬂ

hain |Advanced| Reponl LayerCDntrDIsl

Harizantal Alignment:

Yertical Alignment: Iprofile gradeling =] Help |
Superelewvation: I j
Boadway Definition: Original Surface:

aroposal 1 Diefault

— Limits
[ Station Default
Start: |m+ggg_ngg il 10+000.000
Fiep: - 11+612.280 2 1rerzem0

— Cut and Fill Features
[T Create Cutand Fill Features

== Siyle
LeftCut  [ieft sidle [efaut =
Lefkl IIeﬂside Ibreaklines j
i ht St Iright side Idefault j
] ) Irightside Ibreaklines j
Dipleaie Names:
& Append = Benlace = Eename LG e

Apply I Freferences... Close |

4. Click Apply.

InRoads SelectCAD carries out the computations to model the new
roadway surface. Asit processes, a status bar showing the percent
complete appears at the bottom of the SelectCAD Explorer. When
processing is complete, notice that anew DTM named proposed
appearsin the Original Surface list. Thisnew surfaceisaDTM that
represents the newly designed roadway.
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hain |Advanced| Fiepu:nrtl LayerCDntrDIsl

Horizontal Alignment:

“erical Alignment:

Superelevation: I

Boadway Definition:

Ibaseline j
Iprofile gradeline j
[

Original Surface:

Help |

e Roadway Modeler !EI

— Limits

N

[~ Station

Biart: |1u+nnu.uuu

il |11+E12.98E|

Detault

il 10+000.000

il 11+612.980

— Cut and Fill Features

[T Create Cut and Fill Features

[NEriE Shyle
LefiCut [ieftside [detautt =
LefiFil: [ieft side [reakines =l
Pight Cut [right side [defaul [
Right Bl [right side [reakiines [
Diplicate [Wames:
1 Aapetinl ! EeplEce  EEnatme 1 A mify
Apply I Preferences. . | Cloge |

5. When the command is finished processing, click Close to dismiss the

dialog box.

Now that you have a surface that represents your model (proposed),

you can examine the results.
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6. You may want to use the Zoom toolsto get acloser ook at the
features in the roadway model.

7. Click Evaluation > Plan and Profile Generator.

8. Click the Sheet Index tab.
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9. Click Open and select relocation.vdf (relocationACAD.vdf on
AutoCAD). Click Open then click Cancel to dismiss the dialog box.

Note: Thisfilewas created in Lesson 6: Plan and Profile Generator.

10. Select and highlight one of the sheets.
11. Click Show Sheet.
Review the sheets. You are currently in the design file sheets.dgn.

e :_. !
: |
: —

12. Uncollapse and Close the Plan and Profile Generator dialog box.

13. From the MicroStation menu, reopen road.dgn. On AutoCAD, return
to model space.

14. From the CAD menu, save the road.dgn or road.dwg design file.
15. Click File > Save As to save the proposed surface.

16. Set the directory to C:\Bentley\SelectCAD\Tutorial\InRoads.

17. For the Save File as type, select Surfaces (*.dtm).

18. For the Active, select proposed.

19. For the File Name, type pr oposed. dt m Click Save.

Creating a Projects File
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Throughout the tutorial you have been loading and saving filesone at a
time. Thereisan easier way using aprojectsfile. A projectsfileisan
ASCII filethat has pointers to each file that isloaded or saved by InRoads
SelectCAD.

1. If you arestill inthe Save As dialog box, go to the next step. If not,
click File > Save As.

2. Forthe Save as type, select Projects (*.rwk).

3. Click Options.

4. Click the Roadway Library tab.

5. Select relocation.

6. Turnon the Add and Update toggles for relocation.

Burlaces | Geomely Project

=

x| _caee

Click the Preferences tab.

Select the civilpp_tut.ini preference.
Turn on the Add and Update toggles.
10. Click the Surfaces tab.
11. Select original.
12. Turnonthe Add and Update toggles.
13. Select proposed.
14. Turnonthe Add and Update toggles.
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15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.

Click the Geometry Project tab.

Select relocation.

Turn on the Add and Update toggles.

Click the Typical Section Library tab.
Select relocation.

Turn on the Add and Update toggles.

Click the Styles tab.

Click to turn off the default wysisyg.ini file.
Click OK.

Y ou just selected which files you would like to save and |oad when
you save the project file. The next time you enter InRoads SelectCAD
and open the project file, all the selected files will automatically load.

For the File Name, typer el ocati on. r wk. Click Save.
Click Cancel.

Click File > Exit and then exit your CAD software, or continue to the
next lesson.
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Lesson 11: Design Evaluation

Y ou have completed some of the more complex design tasks associated
with InRoads SelectCAD, and are ready to compute the volume of earth
required to build theroad. InRoads SelectCAD provides three
independent algorithms for computing cut, fill, and net volumes, with each
method supporting compaction and expansion factors.

Volume Computation Methods

The triangle volume method is the most precise volume calculation
method available in InRoads SelectCAD, but generally takes longer to
process. During processing, it projects proposed surface triangles onto the
original surface to form three-sided columns of volume. This method
results in the exact mathematical volume between two DTMs. not an
estimation of volume.

The grid volume method overlays arectangular grid network on top of the
design and original DTMs, and computes the cut or fill volume within
each grid cell. You control the dimensions of each grid cell (grid density)
and thus the accuracy of the volume computations.

The third volume method uses the traditional end-area volume method.
To compute volumes using this method, you first extract and display two
or more cross sectionsin the drawing file, and then use the End-Area
Volume command to compute cut, fill, and net volumes from the cross
sections. Thisisthe method you will usein this lesson.

If you just finished the lesson on roadway modeler, skip to Extracting
Cross Sections.

1. Extract roadlessonll.exe. For more information, see Before Sarting
Each Lesson at the beginning of this chapter.

2. Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial\InRoads directory where you
installed InRoads SelectCAD. For more details on starting the
software, see Chapter 2, Sarting InRoads SelectCAD.

Click File > Open.
Set the directory to C:\Bentley\Select CAD\Tutorial\lnRoads.
For the Files of type, select Projects (*.rwk).

o o &~ w

Select relocation.rwk, and click Open.

The geometry project, two surfaces, the typical section and roadway
libraries, and the preference file are opened.
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7. Click Cancel to dismissthe dialog box.

Extracting Cross Sections

InRoads SelectCAD provides several methods to extract and display cross
sections in the drawing file. With each method, you have complete
control over al the parameters affecting the left and right offsets of the
cross section and the format and symbology of the cross section display.
Additionally, each method allows generation of several detailed ASCII
reports.

Before computing the volumes using the end-area method, you must
extract and display cross sections along the alignment centerline.

1. Turnon Write lock.

Cross sections must be written to the design/drawing file to compute
end-area volumes later.

Click Evaluation > Cross Section > Create Cross Section.
For Create, select Window and Data.
For the Interval, type 50.

The distance along the alignment between extracted cross sections
will be 50 meters.

5. For the Left Offset, type - 50. For the Right Offset, type50. Press
the TAB key.

6. The cross sections will span 50 meters to the left of the horizontal
alignment and 50 meters to the right of the alignment. InRoads
SelectCAD letsyou set different left and right offset values that define
the span of cross sections.

7. Inthe Symbology area, click the original box and the proposed box.
Both surfaces should be selected in the Surface list. 5

8. Under Source, select Alignment. Verify that the active alignment is
baseline.
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9. Click the Features tab. Turn off al features.

10. Click Apply, and place adata point to the right of the perimeter of
surface original and above the profile extracted earlier in this tutorial.

The cross section matrix is displayed above and to the right of the data
point.
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InRoads SelectCAD extracts and displays the cross sections in the

drawingfile.
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10. When processing is finished, click Close to dismissthe Cross Section
dialog box.

Y ou extracted a cross section every 50 meters along the horizontal
alignment centerline. The cross section shows the site and proposed
surfaces. Later, you use the cross sections in the drawing file asthe
source for volume calculations.

11. Click Evaluation > Cross Section > Cross Section Viewer.
12. Click Run to view al of the cross section. Hit Escape to stop.
13. Click Close to dismissthe Cross Section Viewer dialog box.

Computing End-Area Volumes

As noted in the opening paragraphs of this |esson, InRoads SelectCAD
supports the computation of volumes using three different methods. In
this portion of the lesson, you compute volumes using the traditional end-

247



Working with InRoads SelectCAD

area volume algorithm, and generate a detailed ASCII report listing
station-by-station quantities.

1. Click Evaluation > Volumes > End-Area Volume.

Inthe Cross Section Set field, the name baseline is displayed. This
name identifies the group of cross sections just generated for
alignment baseline.

For the Original Surface, select original.

For the Design Surface, select proposed.

For Output, turn on the ASCII toggle.

For the name of the ASCII file, typeendvol . r pt .

© 0 A~ 0D

Make sure all the other toggles are off.

7. Click Apply.

When you compute end-area volumes, InRoads SelectCAD generates
areport in the file endvol.rpt. Thefileiswritten to
C:\Bentley\SelectCAD\data.
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AT EEEEESS———— o

Close
End-Area Volume Raport

Original Surface: original

Design Surfsce: proposed Appand

Cut Factor: 1.000000 |
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JIE |
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InRoads Select CAD computes cut, fill, and net volumes using the end-area
method. The results are displayed in the Results dialog box, and a report
is saved in the file endvol.rpt.

8. Click Close to dismissthe Results dialog box.
9. Click Close to dismissthe End-Area Volume dialog box.
10. From the CAD menu, save road.dgn or road.dwg.

11. Click File > Exit and then exit your CAD software, or continue to the
next lesson.

Y ou computed end-area volumes between the proposed and original
surfaces. Also, you wrote an ASCII volume report to the file endvol.rpt in
your \Tutorial\InRoads directory.
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Lesson 12:

Final Plan Sheets

In thisfinal lesson of the tutorial, you view the final plan and profile
sheets for the relocation project. In Lesson 6, just after defining the new
alignment, you created initial plan sheets. Now that you have generated
typical sections, defined and model ed the roadway, and evaluated the
design, you can view the final plan and profile sheets for the proposed
roadway.

If you just finished the lesson on design evaluation, skip to Final Plan and
Profile Sheets; otherwise, complete the following steps:

1

Extract roadlessonl12.exe. For more information, see Before Starting
Each Lesson at the beginning of this chapter.

Start InRoads SelectCAD, and open the road.dwg or road.dgn file.
These files are located in the \Tutorial\InRoads directory where you
installed InRoads SelectCAD. For more details on starting the
software, complete the following steps:

Click File > Open.

Set the directory to C:\Bentley\Select CAD\Tutorial\InRoads.
For the Files of type, select Preferences (*.ini).

Select civilpp_tut.ini, and click Open.

For the Files of type, select Styles (*.ini).

Select wysiwyg.ini, and click Open.

For the Files of type, select Surfaces (*.dtm).

Select original.dtm, and click Open.

Select proposed.dtm, and click Open

For the Files of type, select Geometry (*.alg).

Select relocationl.alg, and click Open.

For the Files of type, select Typical Section Libraries (*.tml).
Select relocation.tml, and click Open.

For the Files of type, select Roadway Libraries (*.rwl).
Select relocation.rwl, and click Open.

Click Cancel to dismissthe dialog box.

Creating Final Plan and Profile Sheets
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10.

Click Evaluation > Plan and Profile Generator.
Click the Sheet Index tab.

Click the Open to locate relocation.vdf (relocationACAD.vdf on
AutoCAD). Click Cancel to dismiss the dialog box.

Select and highlight a sheet.
Click the Show Sheet button.

Review the remaining sheets. You are currently in the design file
sheets.dgn.

e :_. !
: |
: —

Uncollapse and Close the Plan and Profile Generator dialog box.

From the MicroStation menu, reopen road.dgn. From AutoCAD,
return to model space.

From the CAD menu, save the road.dgn or road.dwg.
Click File > Exit from the CAD menu to exit InRoads SelectCAD.
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Summary

Congratulations! Using the data provided in the tutoria files, you have
done the following:

Created adigital terrain model.

Created a horizontal and a vertical alignment.

Generated a profile along an alignment.

Create initial plan and profile sheets.

Created atypical section template for roadway modeling.
Create a decision table for roadway definition.

Create aroadway library.

Generated aroadway model.

Extracted cross sections and computed end-area volumes.
Generated reports on the data.

Created final plan and profiles sheets along an alignment.

Y ou can re-extract the tutorial files at any time and experiment with the
different methods and options.

For detailed information on each command and instructions for using each
command, see the SelectCAD Help.
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How to Reach Bentley
Systems

Electronic Self-Help Support

Bentley Systems provides severa electronic self-help support tools to
answer your support questions 24 hours a day, seven days aweek.

Bentley Systems World Wide Web Information Server

Using any Web browser, you can access Bentley Systems on the World
WideWebat http://ww. bent| ey. com and follow the links from
Support.

The Bentley Systems Web site also contains:

0 Bentley Systems product information and direction, including
brochures and interactive demonstration software.

0 Listsand descriptions of training classes and technical documents.

0 Bentley Systems user-group updates—activities, meeting dates, and
schedules—and international home pages.

o Contact points for the Bentley Systems worldwide dealer network.

Bentley Systems Civil Engineering Knowledge Bases

The Bentley Systems Civil Engineering Knowledge Base web system
(available to maintenance customers) provides a searchable collection of
technical information to help you quickly find solutions to technical
problems, product and training information, and tips for using any of the
civil engineering products.

If you have avalid maintenance agreement, you can login to the A
knowledge base. If you do not have a valid maintenance contract or want

more information about the knowledge base, contact Bentley Systems at 1-
800-BENTLEY.
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Logging Customer-Support Worksheets

Bentley Systems customer-support representatives are available to answer
your questions about technical issues related to InRoads SelectCAD. To
log a worksheet with a customer-support representative, call 1-800-
BENTLEY from anywhere within the United States. Outside the United
States, call your Bentley Systems representative.

If you have a Bentley Systems maintenance contract, you can also propose
software enhancements. For information about software maintenance
contracts, call 1-800-BENTLEY, or follow the customer-services-and-
support links to Software Support Programs on the World Wide Web at
http://ww. bentl ey. com

Information You Need When Requesting Support

In addition to abrief description of the problem, you may be asked to
provide the following information:

About You

0 Your name and the name of your company.

o YoursitelD, LAN ID, or service number. Thesite|D and LAN ID
numbers are on the packing slip shipped with InRoads SelectCAD. If
you cannot find the packing dlip, call the Bentley Systems sales office
or dealer from whom you purchased InRoads SelectCAD.

0 The number of avoice phone near the system with the problem.

About Your Bentley Systems Software

a

a

Product name or acronym: InRoads SelectCAD.

Software version number. Thisisin the Readme file and in the About
box available from the Help menu.

About Your Computer System

a

0O 0O 0O DO

Brand and model

Processor (Pentium or Pentium I1, for example)
RAM Memory

CPU speed

Operating system (Windows NT 4.0, for example)



How to Reach Bentley Systems

o Networking software and version (PC/TCP or PC-NFS, for example)

If We Need Your Data to Reproduce a Problem

Often civil works problems can only be reproduced using your data, and
Bentley Systems support analysts may need a copy of certain files. These
files can be transferred over the Internet; or you can send files on tape,
diskette, or CD-ROM to Bentley Systems.

Telephone Numbers

Note: Outside the United States, call your Bentley Systems
representative.

Bentley Systems Corporate Education Services

For information about training:
From anywhere within the United States—1-800-BENTLEY

Bentley Systems Customer Response Center
To log aworksheet: 1-800-BENTLEY

Bentley Systems Customer Services

For the number of your Bentley Systems representative or Business
Partner, or for information about Bentley Systems services: 1-800-
BENTLEY

North American Service Plans

The following service plans are available:

Complimentary Service

30-day phone support

Bentley Systems provides free telephone support for 30 days from the date
of product purchase. Thisletsyou explore the support alternatives that
best suit your needs and to experience the quality of support you can
expect from Bentley Systems. Customer response hours are 7:00 am. to
7:00 p.m. Central Time. Thetoll free number is 800-BENTLEY .
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Premium Service

Full support for all Bentley Systems-developed product
software

Bentley Systems provides total support for all Bentley Systems-devel oped
product software. Our Premium Service plan features

Software upgrades

Software updates and fixes

Help Desk technical support

Incident logging via electronic mail

Bentley Systems Online (World Wide Web)
Knowledge bases (viainternet)

Product Reissue (transferring licenses to new platforms)
Customer site visits

Internet Collaborative Support

0o 0 0o 0o o0 0 0 O

The Premium Service plan is the best value for software maintenance.
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Advantage Service
Our Advantage Service Plan features

0O 0 0O O DO

a

Help Desk technical support

Incident logging via electronic mail

Bentley Systems Online (World Wide Web)
Software fixes

Knowledge bases (viainternet)

Internet Collaborative Support

For more information or the number of a sales representative or Solution
Center near you, contact Bentley Systems.
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Horizontal Alignment Review

rel ocation
Description:
Al'i gnment Nane:
Descri ption:
Style:

Proj ect Nane:

Hori zont al

Li near
POB ( )
TS ( )
Tangent Direction:
Tangent Lengt h:

El enent :

Cl ot hoi d
TS ( )
SPI ( )
SC ( )
Entrance Radi us:
Exi t Radi us:
Lengt h:
Angl e:
Const ant :
Long Tangent:
Short Tangent:
Long Chord:
Xs:
Ys:
P:
K:
Tangent Direction:
Radi al Direction:
Chord Direction:
Radi al Direction:
Tangent Direction:

El enent :

Circul ar
SC (
Pl (
CC (
Cs (

El enent :

—

Radi us:

Del t a:

Degree of Curvature(Arc):
Lengt h:

Tangent :

Chord:

M ddl e Ordinate:

Ext er nal :

road rel ocation project
basel i ne
rel ocati on baseline
def aul t
STATI ON

10+000. 000
10+005. 131

N 277~30' 00. 0" E
5.131

10+005. 131

10+055. 131

0. 000

280. 000

50. 000
5706' 56. 5"

118. 322

33. 347

16. 679

49. 982

49. 960

1. 487

0.372

24. 993

N 27730' 00. 0" E
S 62730' 00. 0"
N 29712' 18. 4"
S 57723' 03. 5"
N 32736' 56. 5"

Ri ght

E
E
E
E

10+055. 131
10+155. 601

10+248. 058
280. 000
39728 42. 1"
20727' 46. 0"
192. 928
100. 471
189. 134

16. 453

17. 480

Ri ght

Horizontal Alignment Review

NORTHI NG EASTI NG
3255. 500 3124. 800
3260. 051 3127. 169
3260. 051 3127. 169
3289. 630 3142. 567
3303. 679 3151. 557
3303. 679 3151. 557
3388. 306 3205. 711
3152. 759 3387. 403
3419. 197 3301. 315
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Tangent Direction:
Radi al Direction:
Chord Direction:
Radi al Direction:
Tangent Direction:

Cl ot hoi d
CS ( )
SPI ( )
ST ( )
Entrance Radi us:
Exit Radi us:
Lengt h:
Angl e:
Const ant :
Long Tangent:
Short Tangent:
Long Chord:
Xs:
Ys:
P:
K:
Tangent Direction:
Radi al Direction:
Chord Direction:
Radi al Direction:
Tangent Direction:

El enent :

Li near
ST ( )
Pl ( )
Tangent Direction:
Tangent Lengt h:

El enent :

El enents are not coi nci dent

Li near
Pl ( )
PCE ( )
Tangent Direction:
Tangent Lengt h:

El enent :

260

Z2nzunz

Z2Znzunz

N

32”736' 56. 5"
577~23' 03. 5"
52721' 17. 6"
17754' 21. 4"
72705' 38. 6"

mmmmm

10+248. 058

10+298. 058
280. 000

0. 000

50. 000
5706' 56. 5"

118.

322

33. 347
16. 679
49. 982
49. 960

1. 487

0.372
24. 993

72"705' 38. 6"
17754' 21. 4"
75730' 16. 7"
12747 24. 9"
77712 35. 1"

mmmmm

10+298. 058
10+652. 491

77712 35. 1"

E

354. 432

10+652. 491
11+452. 491

50750' 00. 0"

E

800. 000

Ri ght

3419. 197
3424. 325
3431. 707

3431. 707
3510. 172

3558. 937
4064. 200

3301. 315
3317. 187
3349. 706

3349. 706
3695. 344

3849. 950
4470. 200



Vertical Alignment Review

Vertical Alignment Review

Proj ect Nane: relocation (
Description: road relocation project
Hori zontal Alignnent Nane: baseline
Description: relocation baseline
Style: default
Vertical Alignnent Nane: profile gradeline
Description: relocation baseline
Style: default

STATI ON ELEVATI ON
El enent: Linear
POB 10+000. 000 289. 650
PVC 10+190. 025 294. 686
Tangent G ade: 2. 6500
Tangent Lengt h: 190. 025
El enent: Par abol a
PVC 10+190. 025 294. 686
PVI 10+250. 000 296. 275
PVT 10+309. 975 294. 448
VHI GH 10+245. 832 295. 425
Lengt h: 119. 950
Entrance G ade: 2. 6500
Exit G ade: - 3. 0458
r=(9g2-9g1l) / L: -4.7485
K=11/7(g2- gl): 21. 0593
M ddl e Ordi nat e: -0.854
El enent: Linear
PVT 10+309. 975 294. 448
PVC 10+689. 999 282.873
Tangent G ade: - 3. 0458
Tangent Lengt h: 380. 024
El enent: Par abol a
PVC 10+689. 999 282.873
PVI 10+849. 999 278. 000
PVT 11+009. 999 284. 620
VLOW 10+825. 684 280. 807
Lengt h: 320. 000
Entrance G ade: - 3. 0458
Exit G ade: 4.1375
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-

(g2 - 9g1l) / L:

I / ( g2 - gl1):
M ddl e Ordi nate:

El ement: Li near
PVT
PVC
Tangent G ade:
Tangent Lengt h:

El enent: Par abol a
PVC
PVI
PVT
Lengt h:
Entrance G ade:
Exit G ade:
(92 - g1l) / L:
I/ (g2 - gl):
M ddl e Ordi nate:

-

El enent: Linear
PVT
POE
Tangent G ade:
Tangent Lengt h:

262

2.2448
44,5476
2.873

11+009. 999
11+158. 239
4.1375
148. 240

11+158. 239
11+248. 239
11+338. 239
180. 000
4.1375

0. 5000
-2.0208
49. 4845
-0.818

11+338. 239
11+612. 800
0. 5000
274.561

284.
290.

290.
294.
294.

294.
296.

620
753

753
477
927

927
300
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D | Glossary

abutment
The support substructure at each end of a bridge; also referred to as end bent.

access control

Access control allows you to share files among multiple users while controlling read-write access to
the data.

active depth/elevation

The plane in a MicroStation 3D design file or AutoCAD drawing file in which you can place elements
and perform manipulations.

active geometry

The current geometry project (alignments, superelevation, and coordinate geometry) in memory
that can be manipulated and evaluated. You can have only one geometry project, one horizontal
alignment, one vertical alignment, and one superelevation list active at any time. The name of the
active geometry project is indicated with a red box in the explorer window.

active horizontal

The current horizontal alignment in memory that can be manipulated and evaluated. Only one
horizontal alignment can be active at a time. The name of the active horizontal alignment is
indicated with a red box in the explorer window.

active surface

The surface in memory that some commands act upon by default. For example, the Tools >
Tracking command does not specify a surface on which to operate — it uses the active surface.
Only one surface can be active at a time. The name of the active surface is indicated with a red
box in the explorer window.

active vertical

The current vertical alignment in memory that can be manipulated and evaluated. Only one vertical
alignment can be active at a time. The name of the active vertical alignment is indicated with a red
box in the explorer window.

added quantities

An adjustment that is made to the End-Area volume calculation that defines how much external fill
to add to your design and how much cut material to remove from it.

affixes
All prefixes and suffixes used for annotation display to conform to company standards.

ahead tangent
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The tangent exiting a curve.

ALG

A file containing coordinate geometry information, superelevation, and alignment information for a
specific geometry project.

alignment

A chain of tangents, curves, and transition spirals that describes a centerline.

AASHTO

An association comprised of principal executive and engineering officers of the various state
highway and transportation agencies and the U. S. Dept. of Transportation. Its main purpose is to
develop and improve methods of administration, design, construction, operation, and maintenance
of highways. AASHTO consults with Congress about highway legislation; develops technical,
administrative, and operational standards and policies for highways; and cooperates with other
agencies in the consideration and solution of highway problems.

angle

An angular measurement taken from the intersection of two lines, given in either degrees, minutes,
and seconds or radians or grads. Degrees and minutes are given as integers, but seconds can
contain a decimal part. Angles can be measured either clockwise or counterclockwise.

angular mode
Mode used to specify the orientation of angle measurement.

application add-ins

Any product or command that is not defined in the product's base menu but can be added to the
menu. Some Add-Ins are delivered with the product and can be added to the menu simply by
activating them with the Tools > Application Add-Ins command. Other Add-Ins (from maintenance
releases or custom applications) can be added to the product even after the product is installed.
arc definition

Highway definition: one of the methods of defining a curve. The radius R is used to define the
curve and is defined by the equation R=5729.58/D where the degree of curvature D is the central
angle subtended by a 100-foot arc.

ASC (ASCII)
File format used to import and export ASCII data. ASCII files are text files and can be opened with
a standard text editor.

attribute
A property or characteristic of a structure, element, or display.

audit trail file

An ASCII file automatically created every time the coordinate geometry commands are used with
the software. The file records all inputs relating to the coordinate geometry commands of the
software. This file is available only with Cogo Classic.
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back tangent
The tangent entering a curve.

backbone
The portion of the corridor that lies between the template hinge points.

backslope

The ditch segment that is farthest from the centerline. The backslope extends upward from the
ditch bottom.

batch mode
Entry of coordinate geometry commands to the software using an input file.

beam
A structural member type typically placed with the member axis in a nominal horizontal orientation.

bearing depth
Vertical distance measured from the bottom of the beam or girder to the top of the bearing seat.

bearing pad

Usually, a built-up rectangular pad of varying thickness composed of rubber and steel shims, which
are placed under the beams.

bearing point

Location on bearing seat where elevation is determined for beam placement; usually the center
point of the bearing pad.

bearing seat

Level area on substructure to accommodate bearing end of beam or girder.

bench
A terrace or ledge created along the corridor to break the continuity of a steep slope.

bench datum
A reference elevation for calculating the elevations for horizontal benches.

block
In AutoCAD, one or more objects that are combined to create a single object.

boundary survey

A type of survey that determines the length and direction of landlines and establishes the position of
these lines on the ground.

boundary chord
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A part of an element defining the clipping boundaries of plan views along a curved horizontal control
line. As the number of boundary chords increases, the path defined by the chords more closely
approximates a smooth curve.

breakline

A surface feature consisting of a collection of spatial coordinates that have an implied linear
relationship. No triangle side (in the triangulated surface) can cross over a breakline.

bridge

A three-dimensional highway or rail support structure containing a superstructure and substructure,
whose members are defined by various horizontal and vertical alignments.

bypass flow
The flow that cannot be captured by an inlet.

camber
Fabricated vertical deflected shape of a structural member.

cant

The term used to denote the raising of the outer rail on curved track to allow higher speeds than if
the two rails were level. Cant compensates for the centrifugal force arising from a train traversing a
curve. If atrack was canted to the level required for the maximum speed of the fastest train, the
level of tilt would be too high for a slower train. A compromise degree of cant is therefore used,
known as cant deficiency.

capacity
Amount of flow or volume can be handled by a structure.

cardinal point

One of the points used to define the geometry of an alignment. Cardinal points include PC, PT, PI,
and CC points.

catch point
The point at which a fill slope intercepts the original surface.

cell

In MicroStation, a permanent association of elements that can be stored and placed as a group,
and then manipulated as individual elements.

cell library

In MicroStation, a file in which cells are stored. Cells from the active cell library can be placed in a
drawing file.

center of curvature (CC)
The center point, or radius location, of a circularly curved element in an alignment.

centroid
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The center of mass of an area.

chainage

The distance along a horizontal alignment measured from some reference point on the alignment.
Also referred to as station.

channel

V-Shaped, Trapezoidal, or Rectangular open structure that directs water drainage.

chord definition

One of the methods of defining a curve. The radius R is used to define the curve, and is defined by
the equation R=50/SIN(0.5*D) where the degree of curvature D is the central angle subtended by a
100-foot chord.

chord height tolerance

Specifies the largest distance between a chord and the arc it subtends (middle ordinate). This
parameter is used to control the number of points along a curve that are added during graphic
display of spirals, parabolas, and vertical circles.

clearance

The vertical distance from the bottom of the superstructure to the surfaces and/or passing roadway
surface below.

clipping boundary

An element that defines the size and shape of a reference file (model file) view.

closed alignment

An alignment in which the first and last Pls have the same X, y, z coordinates. Only horizontal
alignments may be closed.

closed shape

A graphic element in which the first and last points have the same x, y, z coordinates.

closure line
The line between the actual end point of a traverse and the desired end point.

clothoid
A transition spiral that has circular curves at both ends.

€c0go point
Coordinate geometry point.

color table

Each tile in the color palette represents a color in the active color table. An element's color attribute
is stored with the element in the design file as a number in the range 0-254. The color table
determines the correspondence between the 255 color attribute values and display colors.
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color-coded aspect

This command varies triangle color with the direction in which the triangle faces. For example, you
could display all triangles facing between N 45" E and S 45" E, or those roughly facing east, with
one color, and all other triangles with another color.

color-coded elevation

This command assigns colors to a set of displayed triangles based on their elevation, and is used to
evaluate the changes in elevation in a model. A triangle that covers more than one elevation range
is divided into closed figures, and each division contains the color for that range.

color-coded slope
This command varies triangle colors based upon the grade of each triangle.

compaction factor
Defines how much the volume of the fill material will decrease after it is placed into the site.

component

A single tangent or curved section of an alignment. Each component in an alignment is defined by
a unique set of geometry parameters.

component editor

A tool that lets you assemble arcs, spirals and tangents into a combination of fixed, floating and free
elements that form an alignment.

composite
Design which takes into account members made of more than one material.

compound curve
A curve with two or more different degrees of curvature, both in the same direction.

connectivity

Details whether the data in the corresponding row is the first or last point in the extracted profile or
cross section, or whether it is an intermediate point. This mode allows you to store centerline and
offset data in the same file. Initial data points have a value of 1, final data points 2, and
intermediate data point O.

construction survey

A type of survey performed to enable you to stake out, locate, and monitor public and private
engineering works.

continuous span

A unit comprised of two or more spans, which distributes the effective loads more efficiently
carrying the moment across the supports.

control survey

The establishment of the horizontal and vertical positions of arbitrary points to be used as a
baseline for further collection or location.
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contour
A linear symbol representing points of equal elevation relative to a given datum.

coordinate
The location of a point along the X, Y, or Z axis.

corridor
A strip of land connecting and providing a path between two entities.

cover
Distance from the outside top of the pipe to the final grade of the ground surface.

critical depth
Depth of flow in an open channel for which specific energy is at minimum value.

critical flow
The state of flow for a given discharge at which the specific energy is minimum.

critical slope
A slope that causes normal depth to coincide with critical depth.

critical velocity
The velocity of water at critical depth.

Cross section

A graph showing surface elevation extracted perpendicular to defined path (such as a centerline).

Cross sections can display surface features such as utilities, drainage, and curbs.

crossing segment
Overlapping breakline segments.

cul-de-sac

A circular widening in a road allowing room for automobiles to turn around, often occurring at the

end of a dead end street.

culvert
A conduit to convey a stream or runoff through an embankment.

curvature

The rate of change of the unit tangent vector to a curve with respect to arc length of the curve.

cut slope
Original or designed terrain which slopes upward.

DAT
A file format for ASCII data.
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data types

The different categories of information that can be keyed into the data field of a software coordinate
geometry command.

database

A collection of comprehensive informational files having a predetermined structure and organization
that can then be communicated, interpreted, or processed by a specific program.

daylight point
The point at which a cut slope intercepts the original surface.

DBA
A file containing DBAccess library information used for generating reports.

decision table

A table consisting of a list of records, each defining a line segment by slope and width, used to
model terrain.

default

The predetermined value of a parameter that is automatically supplied by the system or program
whenever a value is not specified by the user.

deflection angle
Angular measurement between the extension of a line and another line.

degree of curvature (DOC)

Central angle of a circle which subtends a 100-foot arc and is equal to 18000/(pi*r) degrees where r
is the radius of the circle.

Delauney Condition

The criterion that determined which regular points form triangles in a triangulate surface. The
condition states that, after all triangles in a surface have been formed, the interior of a circle
prescribed by the three vertices of any triangle should contain no other regular point. The software
overrides this condition in the vicinity of breaklines, obscure areas, and edge features so that no
triangle side crosses these features.

delimiter
A character that marks the beginning or end of a unit of data.

DEM

A file that is useful for site location and preliminary engineering. The U.S. Geological Survey
collects the data in a grid pattern, with a grid cell size of 30 by 30 meters. This data is available in
7.5 minute topographic sheets from the U.S. Geological Survey for a small fee.

design checks
Tests that can be performed to verify your alignment, superelevation, or turnout design.
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design file
A MicroStation file containing graphic and text data.

design speed
Desired vehicle speed that is used to determine roadway design.

design surface
A digital terrain model of a proposed surface. (Compare with original surface.)

diameter

A straight line beginning at a given point of intersection with an arc or circle, passing through the
origin, and terminating at the corresponding point of intersection 180 degrees from beginning point.

diamond crossing
Point where two tracks cross without connection. Named after the shape of the track formation

which occurs.
diaphragm
Transverse structural member which connects beams and girders for horizontal stability.

direction round
A group of surveying observations taken at a point in time and space.

discharge units
The rate at which flow is discharged.

ditch
A narrow excavation dug along a roadway, typically used for drainage or runoff control.

double slip

Track formation where two tracks cross and are connected across the obtuse angles through
interconnecting pointwork. Double slips are expensive to build and maintain and are used only
where space is very limited.

drape

The process of vertically projecting elements onto a surface so that the element elevations are
defined by the digital terrain model.

drawing file

An AutoCAD file containing graphic and text data.

DTM
Numerical representation of a surface, based on a set of X, Y, Z coordinates (triplets).

easting
A term used in plane surveying that corresponds to the x-position on a cartesian plane.
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edge

Special case of a breakline. It is structurally the same as an obscure area except that the part of
the terrain model that lies outside the edge is treated as "hidden." Only one edge can be defined
per model. No triangle sides cross over edge lines.

element

Basic building block of a geometric figure; also completed geometric figures such as lines, shapes,
circles, and so forth.

elevation
The height, or Z value, of a point.

elevation bound
A major contour and its associated minor contours that lie between it and the next major contour.

energy grade line

Line graphed along a one-dimensional hydraulic system representing total energy or total head at
every point along the system.

event point

A specific, named location along a horizontal or vertical alignment. Event points enable you to
indicate significant stations. Some commands that perform a task at regular intervals or at even
stations can perform that task also at event points. For example, you can extract cross sections
every 50 feet AND at stations corresponding to event points.

expansion factor
Defines how much the volume of the cut material will increase after it is removed from the ground.

expansion joint
Open joint placed between spans to accommodate expansion and contraction of structure.

extrude
Creating a three dimensional representation of girders and beams in a bridge superstructure.

exterior boundary

A closed polygon that defines a region/fence outside of which there exists no valid terrain model
data.

fascia
The left- and right-most edge of a bridge slab.

feature

A single instance of a 3D geometric representation in the Digital Terrain Model (DTM). A feature
can be one of five types, corresponding to the type of DTM points contained: random, breakline,
exterior boundary, interior boundary, or contour. Although features are a new and powerful
concept, they are essentially just groups of DTM points -- each group is given a name and assigned
a feature style (feature styles control everything about how features gets displayed). The ability to
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identify different features by name, to select and edit them using filters and to independently control
their display characteristics are benefits of organizing the DTM into features.

feature style

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.

fence
A tool in MicroStation used to select an element or group of elements within the design file.

figure

A sequence of coordinate geometry point numbers that represents an alignment.

file
A collection of logical records stored as a unit.

fill slope
An original or designed surface that slopes downward.

fillet
A stroked arc placed at an intersection of two features.

filter
Defines a selection set of features.

flow
The continuous movement of a fluid.

flow rate
The quantity of fluid flowing per unit of time.

footing
Part of a bridge substructure that transfer loads from the columns or piles to the subsoil.

forced balance

An adjustment that is made to the End-Area volume calculation that defines when cut and fill
volumes are forced to balance out (to a zero net) by a given station.

foreslope
The segment of the ditch between the hinge and the ditch bottom.

forward tangent
The tangent exiting a curve.

friction factor
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The maximum coefficient of friction that can be assumed between the tires and the road at the
design speed.

GEO
A file type containing a data record for input to HEC-RAS.

geodetic surveying

That type of surveying that takes into account the true shape of the earth (a sphere). See also
plane surveying.

geometry project

A collection of horizontal and vertical alignments, superelevation, and coordinate geometry
information, saved as an ALG file.

geometry style

A set symbology assigned to geometry points, lines, arcs, and spirals. Geometry styles are defined
through the Geometry Style Manager.

girder

The primary longitudinal structural member of the bridge superstructure that transfers the loads
from the bridge deck to the abutments and piers. Also could be referred to as beams or stringers.

GIS
A file type generated by HEC-RAS.

grade contour

A path that traverses a triangulated Digital Terrain Model (DTM), ascending as steeply as possible
without exceeding a specified maximum slope.

gridded model

A grid of evenly spaced points laid out over the terrain model, taking the elevations from the
triangles on which these points fall.

gutter

A pavement gutter is defined as the section of pavement next to the curb, which conveys water
during a storm runoff event.

haunch

Space between top of beam and bottom of slab created by the difference in vertical profile of the
two members. Also could refer to an additional depth of a beam or girder at a support.

hinge

(1) One of two points on a template that define the backbone of a template. (2) In bridge design, a
splice location where structural beams or girders are mechanically joined in the field.

horizontal distance
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The distance between two points computed using only the northing and easting coordinates of the
points.
host file

The file that is created by execution of the Plan and Profile Generator command. It is created by
copying the Seed Host File, and contains all information pertaining to the location and rotation of
plan and profile views, as well and the border or reference file, and the north arrow.

hydraulic grade line

A line drawn along a one-dimensional hydraulic system depicting potential energy expressed as
position plus pressure head at all points along the system.

hydraulics
The branch of science or engineering which treats water or other fluid in motion.

hydrograph

Graphical or tabular representation of flow rate with respect to time.

hydrographic surveying

Surveying bodies of water for the purposes of navigation, water supply, or below water construction.

hydrology
The science dealing with the properties, distribution, and flow of water on or in the earth.

ICS

An Intergraph Corporation software product, Interactive Coordinate Geometry Subsystem and its
associated file type. An ICS file contains cogo-related commands that can populate a geometry
project when imported into the Civil products.

IDF
An Intensity-Duration-Frequency table file used by the Storm & Sanitary product.

INI
A preference file that contains the control settings of all the dialog boxes within the product.

inlet

Surface connection to a tile drain; structure at the diversion end of a conduit; upstream end of any
structure through which water may flow.

INR

A binary point file used to import and export geometry data including horizontal and vertical
alignments, event points and cogo points.

IGRDS

A cross section based file used for road design. The American Association of State Highway
Transportation Officials (AASHTO) sponsors this type of file format, which is abbreviated as

275



Working with InRoads SelectCAD

IGRDS. IGRDS produces three files that define a digital terrain model: a random point file, a
breakline file, and an exterior boundary file.

interactive mode

Input and output performed at the keyboard of a terminal; the process of sending one command at
a time to the computer.

interior boundary

A closed polygon that defines a region/fence inside of which there exists no valid terrain model
data. Also referred to as obscure areas or void areas.

interval
A measured distance between two entities.

inverse
A distance and direction based on two given cogo points.

invert elevation
The lowest point on the internal diameter of the pipe.

isopach

A surface containing data derived from two other surfaces. The isopach data is obtained by
subtracting the elevations in one surface from those in the other surface.

justification
The position of an element (such as text) relative to its origin.

key point

One of the cardinal points along a horizontal or vertical alignment. These include PC, PT, PI, PVI,
PVC, PVT, SC, CS, TS, and ST.

land survey

The type of survey which determines the length and direction of landlines and establishes the
position of these lines on the ground.

layers

A logical grouping of data that are like transparent acetate overlays on a drawing that can be
viewed individually or in combination. Used in AutoCAD.

leader
A graphic element used to lead the person’s eyes from an element to a word or number.

least squares transformation
A two-dimensional conformal transformation that retains the true shape of the body of points.

legend
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An explanatory caption or box that contains important information to a graph or drawing.

levels

The MicroStation design place consists of a multilevel design structure. Elements can be organized
in any fashion of 63 levels, although no element can span two levels. Only one level can be active
at a time, but any combination can be displayed or removed from the screen. The active level is
always displayed.

linestring

An open graphic element composed of up to 100 line segments connected at the vertices.

longitudinal slope

The slope along the length of the linear path (e.g., a gutter parallel to the road centerline).

lot
An area of land having fixed boundaries.

LST
A WSPRO output file type.

macro
A software program that automates an often used, usually short sequence of operations.

major contour

The primary elevational line indicating a specific elevation in a surface model. Usually major
contours are drawn with a heavier line weight or using a different color. Elevation text labels are
usually drawn in association with major contours.

manhole
A hole through which an underground structure, such as a sewer, can be entered.

mass haul diagram

A diagram that shows a cumulative total of cut and fill volumes along a horizontal alignment. The
diagram is a tool for measuring how much material is being added to and removed from the design
site along a given path or roadway.

material table

A table that defines different cut-slope values for different surface materials. Every DTM can be
assigned a surface material.

metric system
A decimal system of weights and measures based on the meter and on the kilogram.

MHD

A mass haul data file usually created with the End Area volume command, and necessary for
generating mass haul diagrams.
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minor contour

A secondary elevational line indicating a specific elevation in a surface model. Minor contours are
often drawn without special color or weight indexing and without elevation text labels.

mismatched elevations

A condition that occurs when breaklines cross at different elevations. You can view mismatched
elevations using the View Surface > Crossing Segments command.

model file

A file that contains plan view information to be referenced by the plan and profile sheets. The
concept is the same a MicroStation reference file.

moisture density control (MDC)

A type of excavation necessary if the material in the existing ground is unsuitable as a foundation
for the road due to the fact that it may not drain well, it may be slippery, or it may be difficult to
compact. This is existing material that must be removed, not for cut reasons, but so that it can be
replaced with dirt of acceptable quality.

movie mode

A mode in which you can view in succession each cross section in an entire set displayed for a
specified time.

multicenter curve

One-center, two-center, or three-center compound curves. A return created with either 1, 2, or 3
curves.

nadir
The lowest point, that is, the point opposite the zenith.

network
A graphic representation of a drainage system.

network profile

A scaled graphic representation of specified drainage structures, the hydraulic grade line (HGL),
and a cross section of the pipes at junction structures.

nontangency
Exists when a circular component is not tangent to adjacent elements.

normal depth
Depth of uniform flow for given conditions.

northing
A term used in plane surveying that corresponds to the y-position on a Cartesian plane.

obscured area
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Special case of a breakline. The first and last points are either equal or connected by a line
segment. Any part of the terrain model that lies inside the closed polygon defining an obscured
area is treated as "hidden." No triangle sides cross over the polygon defining an obscured area.

offset

The distance perpendicular to an alignment or established course, denoted as minus left and
positive right.

open alignment

An alignment in which the first and last Pls in the alignment do not have the same X, y, z
coordinates. Both horizontal alignments and vertical alignments may be open.

order

The sequence in which a particular annotation will appear when displayed with a cross section or
profile.

original surface

A surface representing the terrain as it exists prior to construction. (Compare with design surface.)

ouT
A HEC-2 output file type.

outfall
The discharge end of drains and sewers.

Outlet
Point of water disposal from a stream, river, lake, tidewater, or artificial drain.

overhang

Normal distance from the centerline of the outside fascia girder beam to the edge of the slab, or
slab fascia.

pad
A “footprint” that can represent a parking lot, building, or retention pond or some similar planar
surface.

PC
Point of curvature on an alignment; the point where the curve begins.

peak flow
The maximum flow rate of water through a specified size pipe.

pen order

The sequence of pen up/pen down control information in the ASCII file. If the pen order is set to
One then Zeroes, a 1 in the last column in the ASCII file represents the beginning of a line, and 0
represents points on the line. The opposite is true of the setting Zero then Ones.
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perimeter
The outermost edge of a terrain model.

photogrammetric surveying

Uses the principles of aerial and terrestrial photogrammetry, in which measurements made on
photographs are used to determine the positions of photographed objects.

Pl

Point of intersection between two line segments on a traverse. Pls can be either horizontal Pls or
vertical Pls.

pier
Part of the bridge substructure which supports the superstructure at intermediate points between
the abutments. Sometimes called interior bents.

pier cap

The actual top of the pier or interior bent, on which the longitudinal members of the bridge
superstructure rest.

pipe
A hollow cylinder used to convey stormwater toward a receiving stream.

planar area
The area covered when the surface is projected onto a horizontal plane.

plane surveying

That type of surveying that ignores the physical shape of the earth (spherical), or where the mean
surface of the earth is considered a plane (flat).

planimetric

Relating to the horizontal position of a feature or element, without regard to elevation. Also refers to
graphics that are typically seen in a top view as opposed to a profile or cross section view.

plate girder

Steel plates consisting of a top flange, web and bottom flange welded together to form an I-Shape.

point density
The density of triangle vertices along the feature when the surface is triangulated.

point file (XYZ)

A file storing randomly spaced data points (X, vy, z triplets). The file is normally assigned an
extension XYZ and is also known as a XYZ file.

point fixity
Defines whether a point is fixed or normal.
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positional tolerance
Specifies the smallest distance that geometry commands use to check alignment continuity.

preference
Settings for a particular dialog box. Preference settings can be saved and recalled later.

profile

A graph showing elevation extracted from one or more surfaces along a defined path, such as
along an alignment.

project

A collection of surfaces, geometry projects, template libraries, roadway libraries, and preferences
files, all identified in a single file with an RWK extension. The project file allows you save a group of
files (those specified in the RWK) all at once.

Note the distinction between a project and a geometry project — a project can contain one or more
geometry projects.

property survey

The type of survey which determines the length and direction of landlines and establishes the
position of these lines on the ground.

PT

Point of tangency on an alignment; the point where the curve ends.

query
A method of retrieving information from a database by specifying various search criteria.

radius
The length of a line joining the center and a point of a circle or sphere.

random

One type of point used to define a digital terrain model. Random points are discrete points that
have no relation to other points. They are sometimes referred to as regular points, spot heights, or
mass points.

region
A tool used in AutoCAD to select an element or group of elements within the drawing file.

regression analysis
A method in which a best fit line or arc is developed through a series of points.

regular point

A set of X, Y, Z coordinates (triplets) representing a point on the terrain model surface. There is no
implied relationship between regular points. Also called random points.

reverse curve
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Connected curves that change hand.

rollover
The difference in slope between the road and the shoulder during superelevation.

roughness coefficient

A factor in some flow equations that represents the effect of channel or conduit roughness on
energy losses in the flowing water.

route surveying

The control, topographic, and construction surveys needed for the location and construction of lines
of transportation or communication such as highways, canals, transmission lines, and pipelines.

RPT
An ASCII report file.

RTC
A Rainfall/Time of Concentration table file.

running speed
Typically from 83% to 100% of the design speed.

runoff

The amount of precipitation that is carried off from the area on which it fell to some specific location
(for example, the amount of precipitation that reaches a stream, culvert, or catch basin).

runoff coefficient

A dimensionless proportionality factor used to account for infiltration and evapotranspiration.

RWK

A project file containing the paths to the surfaces (DTM), typical section libraries (TML), coordinate
geometry projects (ALG files), roadway libraries (RWL), and preference files related to a particular
project. Note the distinction between a project and a geometry project — a project is a higher-level
concept than a geometry project. A project can contain one or more geometry projects.

RWL

A roadway library file, containing roadway modeling definitions. This file stores station and typical
section information used by the Roadway Modeler command to create surface models along a
horizontal alignment.

scale factor
A factor used to resize an element.

screed
Tool or machine used to strike the top of the concrete in a profile, usually between two points.
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SDB

A Storm & Sanitary drainage database file. An SDB file stores information about project pipes,
manholes, culverts, inlets, and other drainage items.

SE
An ASCII profile file containing station and elevation information.

segment
A portion of a typical section, such as a template or a decision table, defined by slope and width.

setback

A determined distance from the front, left, right, and/or back side of a lot that defines where
property can be developed within the lot.

side slope

The embankment of a design surface. In a pad, for example, the side slope extends from the
footprint to the toe of slope (or top of slope). In a roadway model, the side slope typically extends
from the hinge.

simple span

Bridge design which considers each span as an independent unit with no load transfer between
spans and no moment transfer between beam and support.

sit
The intersection of the tangents of the spiral.

skew

Angle of difference between the bearing of the reference line and the bearing of a construction line
placed normal to the alignment; usually less than 90 degrees.

slab fascia
Defines the outside edge of the slab.

sleeper

A transverse member of trackwork, made of wood, concrete or sometimes steel, used to secure
rails at the correct gauge. In the US, sleepers are known as ties, short for crossties. Cast steel
chairs fixed to the sleepers hold the rails in place by means of clips or keys.

slope distance

The distance between two points computed using the northing, easting and elevation coordinates of
the points.

slope stake
The point where a designed surface slope intersects an original surface.

SOE
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The ASCII file used by the cross-section annotation command to specify points by station, offset,
and elevation.

span
Describes the length of one segment of a bridge structure usually measured from centerline to
centerline of abutments or piers.

SPI

The point of intersection of the shifted circular curve.

spiral in
A transition spiral with decreasing radius; that is, going from a line to a circle.

spiral out
A transition spiral with increasing radius; that is, going from a circle to a line.

splice
Point in which two like or unlike beams or girders are joined mechanically.

spread
The maximum width (spread) of water in the gutter just before it reaches an inlet.

spot heights

Similar to regular points. A distinction is made in input and display options to establish the special
nature of this feature. Usually spot heights represent local minimums or maximums in the terrain.

station

The length of an alignment along a path from the starting point to another point on the alignment,
measured in the horizontal plane. Also referred to as chainage.

station equation

The point along an alignment at which the stationing is redefined. Also referred to as an inequality
point. Station equations may be either gap, where the outgoing stationing is larger than the
incoming stationing, or overlap, where the outgoing stationing is less than the incoming stationing.

steady flow
Flow characteristics do not change with respect to time.

stiffener
Steel plates that are welded onto beams or girders to help strengthen the web against buckling.

stripping
An adjustment that is made to the End-Area volume calculation that defines the volume of topsaoil
that is removed or stripped along an alignment.

style
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See Geometry Style or Feature Style.

subcritical flow
Depth greater than normal depth and slower velocity than critical velocity.

substructure

Typically the portion of the supporting structure from the top of the support to the top of the
foundation.

supercritical flow
Depth less than normal depth and faster velocity than critical velocity.

superelevation
Banking applied to curves in the horizontal alignment to help offset centrifugal force.

surface

Environment; a section of virtual memory that contains all information related to one digital terrain
model surface.

superstructure

Considered to be the portion of the bridge structure which extends from the top of the slab to the
bottom of the beams.

symbology
A set of properties (such as color and line style and line weight) that define what an element looks
like when it is displayed.

tabling

The placement of horizontal course data for curves and tangents into a table versus on the drawing
and elements themselves. Defines the prefix and seed numbers for line, circle, and spiral tabled
annotation.

tag
A nongraphical element that can be attached to and give meaning to graphics.

tailwater
Water leaving a storm sewer or culvert.

tangent
A linear component, or straight section, of an alignment.

target surface
A surface into which point or triangle data from another surface will be added.

TBR
A toolbar file that allows the import and export of customizable toolbars from one user to another.
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template

A cross section of the design surface showing special features such as (in the case of a road
design) the median and drainage ditches. Templates can be saved in the typical section library.

template library

A file that stores definitions for templates, cut and fill tables, material tables, and decision tables,
and transition control features.

text scale factor

Defines the scale factor to be multiplied by the defined text size at placement in the graphics file.
For example, if you used a text scale factor of 1.5 and your original text height was 10, all text would
have a default height of 15.

thin

A process by which unnecessary (redundant) random points are removed from a surface, based on
tolerances set in the command before activation.

throat

Constricted flow area in a hydraulic structure.

time of concentration
Time required for water to flow from the most remote point of a watershed to the outlet.

TIN

Triangulated Irregular Network. A surface created from a set of 3D triangular planes. The
triangular planes are created based on the Delauney Condition.

TML

A typical section library file.

toe of slope
The computed point where the side-slope of a designed surface meets the existing surface.

tolerance
A value that specifies the leeway for variation from a standard.

toolbar

A customizable palette of command buttons offering quick access to various commands. Toolbars
can be organized to represent specific workflows. There are standard toolbars and user-definable
toolbars.

topographic map
A map that indicates the configuration of the terrain and location of natural and man-made objects.

topographic survey
A survey made to obtain data from which a topographic map can be made.
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tracking

Dynamically displays the northing and easting coordinates of the cursor location, as well as the
surface elevation, slope, and aspect.

transposed figure
A coordinate geometry figure in reverse order.

traverse
A collection of straight or tangent elements used to define an alignment.

tributary
A stream that feeds or flows into or joins a larger stream or a lake.

trickle
The path of a drop of water down a selected DTM surface or up the surface to the water source.

trim
Removing a portion of a non-random feature, based on the intersection of that feature and a
specified element, known as a cutting element, which defines where to clip the feature.

true area
The total area of all triangular facets in the surface.

TTN

Topological Triangle Network. A file that contains all the input terrain data and the resultant triangle
network generated by the software. The data includes information about each triangle and its
neighboring triangles, the vertical scale, Z base, multiplier, and other information. A TTN file also
stores information about the design plane of the DGN file; therefore, its usability is restricted to
design files with similar units.

turnout

A file that stores templates, cut/fill tables, material tables, decision tables, and transition control
definitions.

typical section library

Trackwork where a single track splits to become two tracks and equipped with moving rails to
change the route. Also referred to as points in the UK and a switch in the US.

utility
Linestrings or complexed elements draped over a surface to represent utilities such as gas, cable,
or telephone lines.

VDF

View Definition File. Stores information about the views contained by the plan and profile sheets
and how those views are displayed in the sheets. This file is created by the Plan and Profile
Generator command.
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vertical correction

The amount of deflection required to match the profile of the beam to that of the slab used to
minimize haunch.

vertical scale

A scaling factor that exaggerates the vertical scale of graphics when they are drawn.

volume

A calculation of the volume between two surfaces. Volumes between surfaces are reported in
terms of cut and fill. See the Evaluation > Volumes commands.

volume exceptions

An adjustment that is made to the End-Area volume calculation for areas where volumes are not
calculated, such as a bridge. No fill material is required under a bridge, so it is hot necessary to
compute fill volume there.

WSP

A data record file for inputting to WSPRO.

XSC
An ASCII custom cross sections file.

XYZ

A file storing randomly spaced data points (x, y, z triplets). The file is normally assigned an
extension of XYZ and is also known as a XYZ file.

Z Base

The location, in working units, of the elevation base of a 3D design. It is also called the Z origin.

zenith
The highest point, that is, the point opposite the nadir.

zoom factor

Used to change the magnification of the view. Enter a value greater than 1.0 to zoom out from the
cross sections. Enter a value less than 1.0 to zoom in toward the cross sections.
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A

accepting solutions, 64
access control, 65
Advanced programming
Run Macro, 4
alignment
reviewing, 152, 179
alignments
beginning station, 151
closing agap in an alignment, 154
displaying stationing, 156
annotating vertical alignments, 180

B

Basic Road Design
Tutorial, 91
Before Getting Started
Prerequisites, 7
Before Starting the L esson, 90
Bentley Systems, 253, 254
Corporate Education Services, 255
North Americn Service Plans, 255
World Wide Web Information Server, 253

C

calculating
superelevations, 84
Civil Engineering product training, 5
Course List, 5
comprehensive data structure, 56
computing
end-area volumes, 247
volumes, 86
creating
associated horizontal alignments, 81
decision table segments, 217
decision tables, 216
geometry project, 132

geometry projects, 81

new vertical alignment, 165, 166

overall project, 80

projectsfile, 241

reports, 86

roadway definition, 232

roadway library, 231

superelevations, 84

surface, 80, 96

transition control entries, 200

typical section library, 199

typical section template, 209

typical sections, 82

vertical alignments, 82

views, Plan and Profile Generator, 184
customized toolbars, 67, 68, 69, 73, 76

D

decision table

segments, 217
decision tables, 215, 216
defining

roadway, 85

side slopes, 83

side slopes, cut/fill tables, 83

side dlopes, decision tables, 84

side slopes, material tables, 83

transition controls, 200

typical sections, 208

views, Plan and Profile Generator, 184
deleteink lock, 51
design evaluation, 244
Digital Terrain Modeling, 96
digital terrain models, 14
displaying

surface contours, 111

surface perimeter, 109

surface triangles, 118
Docking toolbars

in SelectCAD Explorer, 73
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Document typeface conventions, 7
Documentation
Online, 77
Documentation List, 4
Downloading InRoads
Across the Network, 10
FromCD, 9
Drainage workflow
toolbar, 71
drawing production, 59

E

editing

associated horizontal alignments, 81

geometry projects, 81

typical sections, 82

vertical alignments, 82
electronic self-help support, 253
end-area volumes, computing, 247
evaluation, 58
Exiting InRoads, 11
extracting

Cross sections, 86

cross sections, 245

profiles, 81
Extracting lesson files, 90

F

featurefilter, 44
features, 20
File Plan Sheets, 250

G

General preferencesfile, 93
generating
profile along an alignment, 162
roadway model, 237
Geometry preferencesfile, 93
geometry project
creating, 132
defining, 132
Getting Started, 9
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H

Help
accessing topics, 77
context sensitivity, defined, 78
Running outside of the product, 78
using the Contents tab, 78
using the Find tab, 78
using the Index tab, 78
horizontal alignment
by curve set, 135
by element design, 143
horizontal alignments, 56
designing, 128
how to reach Bentley Systems, 253

InRoads
master workflow, 79
InRoads SelectCAD

List of new and enhanced features, 1, 3

New Features, 3

Product Overview, 13, 56
Installing Help, 78
Introduction, 1

L

Learning Road SelectCAD, 89
loading
ASCII surface, 98

other files for Roadway Modeler, 237

locate lock, 46, 53, 54, 55
locks, 44

logging customer-support worksheets, 254

M

menus, 66
Menus

description of, 66
MicroStation reference file, 92

N
NFS, 255



Index

O

Online help, 78
Opening a drawing/design file, 92
Operating system requirements, 9
overview
command-level symbology, 20
comprehensive data structure, 56
deleteink lock, 51
digital terrain models, 14
drawing production, 59
evaluation, 58
featurefilter, 44
featuresinthe DTM, 20
horizontal alignments, 56
locate graphics/features lock, 53, 54, 55
|locate lock, 46
locks, 44
pen/pencil mode, 48
preference manager, 34, 36
preferences, 40, 41
reports, 59
roadway model, 58
side dopes, 57
superelevation, 58
symbology, 16
symbology manager, 16
types of display, 15
typical sections, 57
vertical alignments, 56
visualization, 59
write lock, 48

P

PC/TCP, 255
PC-NFS, 255
pen/pencil mode, 48
pencil/pen, 115
plan and profile generator, 183
preference manager, 34, 36
Preferences

civil.ini, 93

wysisyg.ini, 93
preferred preferences, 41

Prerequisites for the Tutorial, 89
profile annotation, 180

profiles, generating, 161
projectsfile, creating, 241

R

rejecting solutions, 64
reports, 59
reviewing the design surface, 85
roadway

definition, creating, 232

libraries, 230

library, creating, 231

model, 58

model, generating, 237
Roadway Modeler, 236
Running in Windows

System Requirements, 9
running the Roadway Modeler, 85

S

saving

VDF, Plan and Profile Generator, 197
Saving Your Work in the Tutorial, 90
SelectCAD Suite Help, 78
Selecting a CAD platform, 10
self-help support, 253
service plans, 255
Setting Units of Measure, 93
setting working units and format, 128
side dlopes, overview, 57
Software documentation, 4
Starting InRoads, 10
summary, 252
superelevation, 58
support, Bentley Systems, 253, 254
surface preference, 40
symbology, 16
symbology manager, 16

T
technical support, 253
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telephone numbers, 255
terrain model display, 103
Toolbars
description of, 69
Training, 5
Bentley Systems Facility Training, 5
Customized Courses, 5
Long Distance Learning, 5
On-site, 5
transition control
entries, 200
transition controls
definition, 200
types of display, 15
typical sections, 198
definition, 208
library, 199
overview, 57
template, 209

U
using
the interface, 65, 66, 67, 68, 69, 73, 76
the interface, 64
Using InRoads SelectCAD, 13
Using the Online Help System, 77

Vv

vertical alignment
by element design, 171
vertical alignments, 56, 165
annotating, 180
creating new, 165, 166
View Surface
diagram of toolbar, 69
views, creating with Plan and Profile
Generator, 184
visudlization, 59
volume computation methods
design evaluation, 244
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w

workflows
computing volumes, 86
creating a surface, 80
creating an overall project, 80
creating and cal cul ating superelevations,
84
creating or editing geometry projects and
associated horizontal alignments, 81
creating or editing typical sections, 82
creating or editing vertical alignments, 82
creating reports, 86
defining side slopes, 83
defining side slopes with cut/fill tables, 83
defining side slopes with decision tables,
84
defining side slopes with material tables,
83
defining the roadway, 85
extracting cross sections, 86
extracting profiles, 81
InRoads master workflow, 79
reviewing the design surface, 85
running the Roadway Modeler, 85
Working units, 93
worksheets
customer-support, 254
logging, 254
World Wide Web Information Server, 253
write lock, 48, 113
WWW, 253
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