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Document Conventions

Document Conventions

There are several conventions that are used throughout this document to indicate
actions to be taken or to highlight important information. The conventions are as

follows:

Example Item

View Perimeter

Name:
Dialog Header

Tools > Options

Dialog Area
Tab

Key in

Document hame

Note: text

Concept: text
Emphasis

Prompt

1. Numbered Steps
<D> or Data

<R> or Reset

<T> or Tentative

Meaning

a command name or a file that you are to select, including
directory path

field name, button or icon in a dialog box
dialog box name

a command path that you are to select - usually from the
pull-down menus

heading for separated areas within a dialog box
heading for tabs found within dialog boxes

entering data with the keyboard or items selected from
drop-down list

style used when referring to another document

information about a command or process that you should
pay particular attention to

detailed definition of a concept, procedure or process

an important word or phrase

user prompt

actions that you are to perform as part of the lab activities
press the data button on the mouse

press the reset button on the mouse

press the tentative button on the mouse
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Chapter 1-Getting Started

1. Getting Started

Course Overview and Introduction

This course focuses on coordinate geometry (cogo) and alignments as they relate to
Bentley’s InRoads suite of software. Geometry data models are commonly referred
to as Alignment Geometry projects (ALG’s). The purpose of this manual is to
familiarize the user with the commands and functions of the InRoads suite of
software necessary to evaluate, validate, and annotate both Horizontal and Vertical
geometry. Additionally, tools to create and modify Horizontal geometry will be
covered.

Items addressed in this course will be:

= The InRoads Environment

= Understanding terminology

=  Project defaults and Geometry Options
= Understanding Geometry Projects

= Exploring Horizontal Geometry

= Exploring Vertical Alignments

= Creating Geometry entities

= Editing Geometry

= Geometry Reports

Foundation

Intended Audience

This course is for those who want to gain a better understanding of InRoads
geometry tools through the use of display, reporting, and annotation tools. It is
also for those who may have the need to generate or make modifications to
geometry entities and for those who wish to create profiles or cross sections
relative to alignments.

Prerequisites

The attendees must have a basic understanding of MicroStation prior to
attending this course. It is assumed the student has a fundamental understanding
of coordinate and alignment geometry.

Duration

Overall length of this training section is 16 hours. Format is instructor lecture
and demonstration followed by hands-on lab exercises.

InRoads Geometry Funamentals Page 1
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Focus

= The display, annotation, and evaluation of both Horizontal and
Vertical alignments.

= The generation of and editing of Horizontal Alignments.

Goal
= The purpose of this course is to provide CDOT personnel with an
understanding of how to use the geometry features in InRoads. This
understanding will aid in the analysis of geometry developed by
others and allow users to create and edit geometry as necessary.
Introduction

Introduction of course goals and content

Instructor

Introduction of Instructor(s) and brief summary of credentials

Students

Introduction of students and a brief summary of student knowledge as it relates
to MicroStation and InRoads and/or geometry.

Student Interests

Query as to specific interests of individual students and the class as a whole.

Schedule

Establish schedule for class breaks, lunch, and course termination.

About this document

The document is designed for use in an instructor-led classroom environment,
but will be useful for new users to refer back to as they begin applying the
learned techniques to their projects. This document is not meant to be used as a
software reference guide or a replacement to the on-line help available through
InRoads.

The lab activities are written to provide the students with step-by-step
instructions on the main focus of the chapter. Additional challenge labs are
included in many of the chapters and are available for those who finish early or
want to dig deeper into the topics.

Page 2 InRoads Geometry Fundamentals
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Fundamental Concepts

Software Terminology

Understanding the difference between InRoads and MicroStation

InRoads

InRoads is something of a generic term, it refers to a Suite of Software offered
by Bentley Systems, Inc. A brief summary follows:

InRoads - Commonly used term to define the suite of software (InRoads Suite)
InRoads - Site and corridor modeling tools.

InRoads Site - Specific module designed with a focus on site design (a sub-set
of InRoads with limited corridor modeling tools)

InRoads Survey - Specific module designed for the reduction of survey data.
(Limited commands from InRoads Site are included)

InRoads Rail - InRoads with additional functions unique to the design of
railways.

InRoads Bridge - InRoads with additional functions unique to the design of
structures.

MicroStation - A CADD platform that provides the ‘graphics engine’ for
InRoads.

MicroStation

MicroStation is necessary to run any of the software applications in the
InRoads software suite. InRoads does not possess a CADD (graphics display)
engine which is a fundamental necessity for the operation of the software.

InRoads Geometry Funamentals Page 3
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CDOT CADD Resources

There are many resources available to assist you when working on your CDOT
CADD project. These resources can be found on the CDOT CADD & Engineering
Innovation Web site.

CDOT CADD & Engineering Innovation Web Site
The CDOT CADD & Engineering Innovation web page is available at:
http://internal/cadd/ It can also be found on the internal CDOT website:

Organizations > Project Development > CADD and Engineering Innovation.

The website (presently only available to CDOT) provides CDOT users with up
to date information, tools, and resources related to CADD and the Colorado
Engineering Software Transition (CEST) project.

Intranet Homa CDOT External | Search

WDOT]
CADD & Engineering Innovation

Projecis | Employee Info | Teams | Organizations | Resources | Contacts | News | Help

CADD Home Page
CADD Support News Tips & Tricks of the week

News from the CADD Manager

On Wednesday 5-9-07, an update to the ¥3.01 configuration was deployed
through the Standard Warkspace Update procedure. Two items of particular
importance are as follows. The JPC#ApproximateQuantities??.dgn (SAQ
sheet) found in the C:A\Projects\PC#Design\Drawings folder was updated.
Any project that was created the week of 4-25-07 through 5-8-07 with %3.01
warkspace, should replace this file. Download the file from Here.

The CDOT Preferences file was updated to include the following features:

0O CURB Back, D Hinge, D CONG_ Pwmt, 0 CONCG Sw 0 CURE FL LT and
0 CURE FL Rt If you need assistance with either of these updates, contact
the Help Desk @ (303)757-9317 to have a support person contact you.

Click Here to review the Configuration ReadMe file.

If you are naticing that your reference files are showing up RED, call the Help
Desk (303)757-9317. A support person will contact you and guide you through
the process of updating your PCF file. ¥ou should NEVER have to detach and
re-attach your reference files once they have been attached.

Te view Previous CADD NEWS check:
Past CADD Support Mews

Tips & Tricks Back to CADD Suppaort Mews tab

InRoads

inRoads Menu Location
Did you know that your Bentley InRoads Menu always want to open on your primary
monitar? Through discussions with Bentley, it has been determined that this
phenamenon is by design. It is necessary because Laptop computers can be used
to run InRoads, and if the InRoads menu was banked on the secondary monitor, it
wuld be lost when the laptop was used stand-alone. If you drag the InRoads menu to
your secondary screen, leaving only a very small sliver on the primary screen, the
menu will stay banked and you wan't have to move it each time you open InRoads.
Thanks to Daniel Thomas with Region 4 Traffic.

To vievr additional tips and tricks check:
&Ml Tips & tricks

204924
£
'.m Ermail: Page Master regarding information on this page
[ S ——— Ernail: Web Master regarding website functionality
Last Modified: Tue, Feb 28, 2006

Backto Tap

Page 4
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This website is a valuable resource for CADD users and includes:

CADD Library
The CADD Library page provides links to manuals, newsletters, standard details,
etc. One extremely useful link is to the Tips and Tricks section for MicroStation

and InRoads. This information changes daily, so check back often.

Intranat Homea CDOT External | Search

CADD & Engineering Innovation
| Healp

= = E
= %‘% 0T
PSS sE 20 NNF
L-".-;' ri Lkt el EpP0] I
Frojecis | Employee Info | Teams | Organizations | Resources | Contacis | Mews
CADD Library
» Details. « Manuals. s Newsletters. s Old Docs.

s Tips and Tricks. s Useful Links.

Details

s Bridge... s Construckion.., s Design.., = Environmental...
s Hydraulic... = ProjectWise... s SurveyiROW, ., « Traffic... « Utility

Izeful Links

Page 5
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CADD Manual

The CDOT Computer Aided Design and Drafting (CADD) Manual outlines
CDOT’s use of Bentley’s MicroStation and InRoads software. It documents
standardized procedures for the exchange of information between CDOT
regions, specialty groups, and consultants working on CDOT projects. The
Manual also addresses software issues, tools, techniques, standards and
procedures, etc. which will aid the user in the efficient production of CDOT plan
sets.

The CDOT CADD Manual and the associated electronic files contained in the
CDOT configuration are used in the generation of electronic plans by both
CDOT internal designers and the consulting firms doing business with CDOT.
The electronic version of the Manual provides hyperlinks to each chapter as well
as context sensitive index and search functions. You can also print chapters or
the entire manual.

The CDOT CADD Manual can be accessed several different ways including:

= From the CDOT internal CADD web site home page link;

= From the CDOT Design and Construction Project Support Page (external
web site);

= From the CDOT Menu (Help > CADD Manual).

(e contems ) TR (= YR =

W

Rk

[#) chapter Twa -

OT Workspace:

[#) chapter Thres - Project Directory Stucty
[#] ehapter Four - File Naming Structure
@ Chapter Five - Drafting Standards

@ Chapter Six - Drafting Guidelines
Chapter Seven - InRosds Standards |
[) Chapter Eight - Drawing Information

[7) Shapter Mine - Consisuction Finsl Plan)
@ Chapter Ten - Plotting

[7) Chapter Eleven - Deliverables

@ Appendix A — Cell Libraries

[#) Appendix B — Ssmple Project Drawingl
[#] Appendix € — Level Assignmants

[#] Appendix D - Workdlows/Tips & Trids |
Agpendix E - Printable Standards Mar]
Appendix F - Select Group Environme

@ Appendix G - Consultant Information

1.0 Chapter One - Introduction

This document is intended to outline the Colorado Department of Transportation’s (CDOT) use of Bentley's MicroStation

V8 2004 Edition and InRoads V8.05, as well as internally developed tools and procedures. Foliowing these standardized — DEPARTMENT OF TRANSPORTATION
procedures will help to facilitate the exchange of information between CDOT regions, specialty groups, and consultants working on CDOT projects.
The CDOT Computer Aided Design and Drafting (CADD) Manual will address issues such as: software, toals, techniques, standards, and

procedures, which will aid the user in the efficient production of CDOT plan sets.

The CDOT CADD Manual and the associated electronic files contained in the CDOT configuration are to be used in the generation of electronic

plans by both CDOT internal designers and the consulting firms doing business with CDOT.

1.1 Background

At CDOT, the CADD migration project is know as the Colorado Engineering Software Transition (CEST) Project. Beginning in 2004 the CEST
project began with 15 first adopter projects, migrating each to the Bentley suite of software. Growing from these 15 first adopter projects to a
statewide rollout in 2005 the CEST project has encompassed, at some level, each critical item in a project of this magnitude. These include:

« Creation of electronic files making up a comprehensive standard, including, but nat limited to:
+ Seedfiles
« Levels and symbology
+ Cells
« Linestyles
+ Text and dimensions
« InRoads preferences
« Standard templates and typical sections
« Updating existing projects to the Bentley suite of software.
« User fraining
+ Development of standard workflows

In the initial phases of this project, Survey and Roadway Design were addressed to a much greater degree than other disciplines. The goal over the
next three years is to continue the CEST vision by addressing each of the specialty groups within CDOT as well as continued enhancement of the
current configuration. To accomplish this, CDOT will continually update and add to CDOT's software, configuration, workflows, and training
programs. Ultimately, the CEST project will create a complete electronic project delivery system integrating each user and system from planning
through construction. The combination of software, configuration, and workflows will allow all users to work seamlessly together in the maost
productive and efficient CADD environment available. At the end of FY08, the plan will be complete with interconnection of all groups and complete

automation, including electronic bid letting.

1.2 Trademarks

Many of the designations used by manufacturers and sellers to distinguish their products are claimed as trademarks. MicroStation and InRoads are

trademarks of Bentley Systems Incorporated. Where other designations appear in this book, and the authors were aware of a trademark claim, the -]
immrd

I VT R S S
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CDOT Workflows

There are several standardized MicroStation and InRoads workflows that CDOT
has developed to assist you. These workflows are step-by-step CDOT-specific
procedures for certain tasks that you may encounter when working in
MicroStation or InRoads on a CDOT project. Many of these workflows are
referenced throughout the course.

In addition to accessing the workflows from the CDOT CADD Web site Home
page link CDOT Work Flow, you can also access workflows:

= From the Windows Start menu
(Start > All Programs > _CDOT_CADD_Information > Workflows);

= From the CDOT Menu (Help > Workflows).

New workflows are typically added with CDOT configuration updates, so check
back often.

Intranat Homa CDOT External | Search

CADD & Engineering Innovation

Projects | Employee Info | Teams | Organizations | Resources | Contacts | Mews | Help

CDOT Work Flow

Work Flow : CADD Library
CADD Manual

COOT Alignment Dizsplay in Crass Sectiondnk

COOT Annotating Horizental and Vertical Alignments.dnk
CDOT Batch Printing.nk

COOT Batch Processinaglnk

C0OT Configuration ReadMe file.lnk

CDOT Converting AutaCAD Files to MicroStation.nk
COOT Creating Multiple Plan Sheets.nk

COOT Directory Structure,nk

CDOT Displaving Features in Cross Section and Profile.nk
CODOT Exporting Fieldbook Files.Ink

C0OT Greek Characters.Ink

CDOT Level Update for Ww03.01.Ink

CDOT Linking MicroStation te Excel Dacuments.Ink
CODOT MicroStation Printing.lnk

CDOT Mote Sheets.nk

COOTPCF Managementlnk
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Check the issues log to determine the status of submitted requests.

Issues Logs

Requests & Support
This page provides CADD help solutions where you can:
Learn how to get help;
Submit a request (e.g. request a new MicroStation level or InRoads

= Submit a questions;
preference), as well as
Obtain InRoads, InRoads Survey and MicroStation support.
There is also a link to IT Services for hardware support, “how to” instructions,
| Search

CDOT External

n
installation, training files, and work space setup.
Intranet Home

Training

bt rimerteot s fan E ioF CADD & Engineering Innovation
Frojects | Employee Info | Teams | Organizations | Resources | Confacis | News | Help
Requests & Support
» How to Get Help... s Email CADD Manager-. .. ) Library
s Team Members... s Support Schedule... s IT Services... T
Use this link to find out how to sign up for training classes. You can also review
online computer-based training (CBT) for MicroStation, InRoads and InRoads

Survey.

InRoads Geometry Fundamentals
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Overall Scope

Training Data

SH 86 Elbert County

This same data set was used for the InRoads Survey Data Reduction instruction.
This data was chosen to provide geometry developed by the survey process to
use as a reference for evaluation of existing conditions and the creation of
subsequent geometry.

Note: Itis important the student recognizes that the tools presented in the
following exercises can be applied to any discipline.

InRoads Geometry Funamentals Page 9
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Training Directory Structure

All class work files will be in the C:\Projects\12345 folder which has a
combination of design and survey sub-folders and data files.

The sample project in this document uses the standard CDOT file structure with
12345 = CDOT Project Code (sub account).

= [Z) Projects
@ I 11111
= ) ESES
+ [T} Bridge
# |3 Completed_Lab_Files
[# |2 Construction
|2 Consultants
= |2 Design
I} Calculations
| Correspondence
+ | Drawings
) InRoads
I} Photos
I Reports
I Working
[# | ) Hydraulics
+ ) Landscape_Environmental
# [J) Materials_Geotechnical
| Miscellaneous
4 |} Planning
# [ Plot_Sets
|2 Project_Configuration
[# | Project_Manager
|2 Redline
=l ) ROW _Survey
# |J) Correspondence
= [ Drawings
I Reference_Files
I Tabs
= I InRoads
I=h DM
[ Field_Books
I Geometry
i) Legals
) Reports
# | ) Research
& | Survey
I Working
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Chapter 2-Working with InRoads

2. Working with InRoads
Lab 1: Getting Started in InRoads

InRoads Operation
1. There are three main methods to Start InRoads:

e Choose Start > All Programs > Bentley Civil Engineering > Bentley InRoads and
MicroStation will start and allow you to choose the design file, once the design file
opens InRoads will start.

e Choose the Desktop icon for InRoads if one is available on your m
machine. MicroStation will start and allow you to choose the design s
file, once the design file opens InRoads will launch. m&%

Note: If MicroStation is already open, you can choose the InRoads icon
from the MicroStation main toolbar.

&

<
&

-

L5

+ 4+
[

e 7

|+
-

w[]

ol

2. Use one of the first two methods listed above to initialize InRoads which
will open the MicroStation Manager window.

InRoads Geometry Funamentals Page 11
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Once MicroStation or InRoads has launched, you will be presented with the

MicroStation Manager dialog.

3.

In the MicroStation Manager dialog, go to the Workspace group section
and change the User field to CDOT USER, the Project field to 12345 and
the Interface field to CDOT.

Eile Directory Help
Files:

Directories:

C:AProjectsi12345%

Lizt Files of Type:
CAD Files [*.dgn,” dveg.” df]

A
[ Projects
P 12345
=3 Bridae
23 Construction
21 Consultants
23 Design
23 Hydralics
23 Landzcape_Enwironmental
23 Materials_Geotechrical
27 Miscellaneous
23 Flarming

Dirives:

L

MBERE

[T Bead-Only
[ Show File lcons

|

wWorkspace

5

User: [COOT User

Froject; |12345

Interface: [COOT

el L]

30 -VEDGN

o 1]
Cancel

This workspace setup should load the correct MicroStation environment when a
MicroStation file is opened. The Project field sets the PCF file that defines a
specific directory that MicroStation defaults to when opening up a DGN file or
referencing model files. PCF files are extremely useful when multiple users are
accessing the same project directory across the network, or when DGN files are
moved from one directory to another. For more information regarding the PCF
please refer to the CDOT Notes document titled “CDOT PCF Management.pdf”

Note: Each discipline has developed unique directory stuctures to meet
specific needs. If necessary, you can use Windows Explorer to easily
investigate the directory stucture developed for a specific discipline.
Note the various folders for drawings, InRoads information,
correspondence, etc.

4. Navigate to the file folder \12345\Design\Working by double clicking
the directory folders.

Note: CDOT standards stipulate Users to prefix any files in the Working
directory with their own initials. For training purposes use FML
(First, Middle, Last) for uniformity.

Page 12
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5. The file FML_12345DesignModel01.dgn will show in the MicroStation
Manager dialog. <D> OK to open the file.

2 MicroStation Manager

File Directory Help

Files: Directories:
[FHL_12345DES_Modelll.dgn C:AProjectsh1 23455D esigniiw orking, 20 - VB DGN
FML_12345DES_Madeldl.dan =2 T
JGP_12345DES_Prof0l.dgn [ Projects
JOP_12345DES_Prof03.don = 12345
(= Design
= working
List Files of Type: Dirives:
CAD Files [*.dan,* dwg. duf] x| C: k| =

I~ Bead-Only : Cancel

™ Show File lcons

Workzpace
S User: [COOT User

—
p Project [12385
=) Interface: [COOT

Lol L] e

Note: From this point forward, unless specifically instructed to use
MicroStation commands, all references to the selection of icons,
tools, or menu pull-downs refer to the InRoads interface.
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Lab 2: The InRoads Interface

Remember, InRoads is running on top of MicroStation. This means the InRoads
interface can be moved outside the MicroStation environment to another screen and
that the InRoads interface may hide MicroStation dialog boxes.

There are four main parts to the InRoads Interface, the Menu Bar, Work Space
toolbar, Information Window, and Status Bar.

£ Bentley InRoads 2004 Edition [[f=1%|
Fle Suface Geometry Survey Evaluation Modeler Drafting Tools Help « —— Menu Bar
<Unnamed:> - (SN, 4 $¢ B &
Mame | Morthing | Easting | Elevation | Style | Description -~
=2, Geometry Projects P 1556963.86  3276609.90 0.00 ALG_EXIST
+ - Default 4100 1555633.69 327967247  -0.00 Default
-] 1234 by 633 : .
Work Space M 4 §i101 1556633184 370E6314 0.0 Defat
3 41000 155841774 3257409.40 0.00 ALG_EXIST
tOOlbar - _f Default 1001 1558457.06 3268756.14 0.00 ALG_EXIST
w g S 1002 1558469.66  3270669.73 0.00 ALG_EXIST
=[] side Road %1003 1558050.59  3272645.47 0.00 ALG_EXIST <4 | nformation
Sdeftnad ¥ 31004 1556982.55  3276540.43 0.00 ALG_EXIST .
401005 1556716.98 327752747 0.00 ALG_EXIST - Window
e — ’— o - :
Status g SurfﬁEES % GEDmE‘T\f é 4 | » ( 1nnE 1CCEN24 J£ 2IONAND £A nonn AlLf CVICT )

1ggles the Repart Lock
Bar

Menu Bar

Menu Bar

View Geometry
ﬁ Fit Alignment

Horizontal Curve Set

Vertical Curve Set

Horizontal Blement
Vertical Element

Lot Layout

Review Vertical ...

b EE )-o

Cogo Points
Locate
- Traverse ..

ol

m Active Geometry...
:ni Copy Geometry ...
x Delete Geometry ...

:I:.;; Rename Geometry.

Litilities

= The Menu Bar pull-down menus are used to access commands,
settings, and toolbars.

Review Horizontal .

Review Geometry Points. .

Fle Suface Geometry Survey Ewvaluation Modeler Drafting Tools ﬂelp|

I ~f Active Horizortal

[B Active Verical

; 2% Horizontal Annotation...
: [2% Vertical Annotation...

i) Closed Mreas..

p 2 Stationing...

o [=2 3D Aignment...
/35,’ Station Base/Clearance Annotation ...
v <= Curve Set Annotation...

'f;‘ Vertical Change In Plan...

;éi Geometry Style Manager ...

finy Point Symbology...

L3

= Anarrow (>) in the pull down will expand to a submenu.

Page 14
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= 3 successive periods(...) indicate a dialog by that name will open

= Pull-down menus will vary with the application add-ins that you are
using.

Work Space toolbar

Workspace Bar

- &% Geometry Projects
+j= Default
= 12345_Design
+-“ Cogo Buffer
+- f Default
+- 7 SH 86
= IZ Side Road
Side Road V

&3 sufaces B Geometry |ﬁ Typical Sections

= Roadwast ) Preferences]

= The Workspace Bar is used to manage and separate the different file
formats of the program.

= Right clicking is allowed in the Workspace Bar. The active shortcut
menu will vary depending on which Tab is selected.

=  The Workspace Bar can be undocked as shown or docked to either
side or bottom of the InRoads interface.

= To switch between tabs use the scroll arrows or right click to open a
shortcut menu.
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Information Window

g3 Bentley InRoads 2004 Edition
File Surface Geometry Ewaluation Modeler Drafting Toolz Help
<Unnamed:> - @.\ )_?M-m
= | Name J Northing ] Easting ] Elevation J Style | Desd)|
-2 Geometry Projects ol 1556963.86  3276509.90 0.00 ALG_EXIST
+ £ Default & 100 1555633.69 327967247 -0.00 Default
= 12345 Design S0z 1556633.64  3279563.14 -0.00 Default
-5 #1000 1558417.74  3267409.40 0.00 ALG_EXIST
- f 471001 1558457.06  3268756.14 0.00 ALG_EXIST
- .96 91002 1558469.56  3270669.73 0.00 ALG_EXIST
=1L f] side '_’\”ad , #1003 1558050.59  3272645.47 0.00 ALG_EXIST
G Y 501004 155698255  3276540.43 0.00 ALG_EXIST
91005 1556716.98  3277527.47 0.00 ALG_EXIST
I — e oo - bl
s 100 1555931.76  3280408.64 0.00 ALG EXIST (i
28 surfaces = Geomefry 4| 73| = e 5
Toggles the Write Lock

= The Information Window information varies depending on the type

of data selected.

» Right clicking is allowed in the Information Window. The active
shortcut menu will vary depending on the selected feature.

Status Bar

@il Bentley InRoads 2004 Edition

==X

File Surface Geometry Ewaluation todeler Drafting Tool: Help

<Unnamed: > F @\)ﬁx B 5'{7‘-5'
O G b A RENE " | X5 B E | GG G | 6 B
Surface Mame | Description | File Marne

=3 Burfaces:

B 1234550RY_Surface... Existing Ground. ..

+ -2 Default
+ E 123455RY_Surface_Existing

o )
28 surfaces |§. GED"“E”‘}"J &4

=B Diefault

<]

File "C:\. . ADTMY 1 23455URY _Surface _Existing.dtm' Opened I

C:\Projects) 1 2345 RO _Survey. ..

= | ocated in the lower left corner of the InRoads Interface, the status
bar is used for observing the file processing information. The status
of an active command can also be observed from this status bar.

Page 16
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Toolbars

Toolbars can be opened and docked in the InRoads interface. Toolbars in
InRoads can be customized to fit the user’s workflow or personal preference.

From the pull-down menu, select Tools > Customize. The Customize dialog
will appear.

g Customize

MBI

Toolbars:

Commands ] Kevboard i Macros ] BExport ] Impaort ]

[w|Locks

[w|Menu Bar
[C1Profile

[|Review Geometry
[15naps (AutoCAD)
[ |Superelevation
[5urface Lkiities
[Toals

[JUser Add4ns
[Vertical Curve Set

[View Suface
[TWolume

[ | ¥ Show Tool Tips

¥ With Shortcut Keys

Reset Al

=i

Help

Close

Toolbars are activated by clicking on the desired menu item and are immediately

added to the InRoads interface.

View Geometry

X

Y R ar e

If time permits, open the View Geometry toolbar, pause the cursor over the
icons, and note the Tool Tips that appear on the screen.

InRoads Geometry Funamentals
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Options
Options relative to geometry are found in the menu bar under Tools > Options
[Geometry] tab.

& Options E]

AMfives ] Factors ] Substitution ] Access Control ] Rail ]
Precizion ] General ] Lnits and Fomat Tnlemnu:es ]

Plotting Height: 14]_[[1 Help
Seed Alignment Name: 1
Seed Point Name: 1

Curve Definition I
Always Corfim

Horizortal: ]-’-‘u‘c LJ L

Vertical: ] Parabalic _Lj L

Measurs: & flong Arc O Along Chord

Degree of Curve Length: ]1 00.00

Unit Station Length: ]1 00 .00
Define Transitions By (* |ength ™ Constant
Spiral Definition: |Clnt|'u:|i|:| Lj
ICS Coordinate Sequence: ]Nnrthing.fEasting Lj
Vertical Angle Reference: 125,.,-,“., Lj
Angular Mode: ]Eearings Lj
Pairt Names During Edits: JDI:: Mot Assign Lj
Apphy Preferences. .. | Close I

Dialog Items

Plotting Height: The default elevation geometry will be drawn in
MicroStation if an elevation is not specified for the geometry
element.

Seed Alignment Name: Initial name assigned to newly created
geometry unless otherwise specified.

Seed Point Name: Initial name assigned to new cogo points.

Curve Definition: Horizontal — Arc or Chord definitions
Vertical — Parabolic or Circular

Measure: Along arc or along chord for curve definition

Degree of Curve Length: Specifies central angle that subtends this
distance

Unit Station Length: Distance between major station intervals

Page 18
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= Define Transitions: Defines spiral transitions by Length or Spiral
constant.

= Spiral Definition: Defines default method for defining spiral
transitions

= ICS Coordinate Sequence: Defines input order of
Northing/Easting’s for ICS batch input files.

= Vertical Angle Reference: Defines vertical angle measurement in
ICS files.

= Angular Mode: Specifies orientation for angles

= Point Name during Edits: Defines whether names are assigned to
geometry points during creation or editing.
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Locks Toolbar

There are several locks that are used by InRoads in addition to the MicroStation
locks. These locks will be used throughout the course.

The locks toolbar is shown below.

Feature Filter List

Feature Filter Lock

Style Lock

== Pen/Pencil Mode

= Delete Ink Lock

= Write Lock Toggle

Locks x|

: L
Unnamed: - @‘ﬁ?x ."““w 5'J+TJ'TJ"
' A A

a A A

Locate Graphics/Features

Snap Element/Point/No
Station Lock
Report Lock

Locks X

“lnnamed: * & @-\)’_}?x ."““"w s B

Filter Name — Lists the name of the Feature Filter that is currently active. It has
no affect if the Feature Filter lock is off. If the Feature Filter lock is on, it will
limit dialog boxes to showing only the features that pass the filter. Feature
Filters are stored in the CDOT-Preferences.ini file and are accessed by using
the drop-down arrow next to the name.

Feature Filter lock — If on, activates the current filter. If off, has no affect and
all surface features are shown in boxes that list features (shown here in the off
position).
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Locks X

[

“lnnamed: * @\)}l’x .”‘“"w s Bl

Style lock — The Style lock, if on, forces many of the Surface View commands
to display the requested data (triangles, contours, etc.) without bringing up the
dialog box. The preference used is the one associated with the surface under
Surface > Surface Properties. Style lock also forces the Cross Section
Annotation command to use the named symbology associated with the feature
for annotation properties. If off, the Style lock has no affect (shown here in the
off position).

Locks

1
| <lnnamed: - i&'# .w e |

Pen/Pencil (shown in Pencil) Delete’Ink (shown oﬁmrite lock (shown on)

These three locks work together.

Write lock — If Write lock is off, the displays will be temporary. Zooming in or
out, updating the view, etc. will cause the added graphics to disappear.

If Write lock is on, there are two modes — Pen and Pencil.

If the Pencil mode is selected, the graphics are updated whenever the same
display command is selected again. For example, if you display the contours,
then change to a different preference and display again, the old contours are
deleted and new contours are displayed.

If Pen mode is selected there are two options. If Delete Ink is off, the graphics
are not updated when the same display command is selected again. Instead,
another copy is placed in the design file. If Delete Ink is on, the graphics are
treated like Pencil mode and the old ones are removed before new ones are
placed.

Locks X

<lnnamed: * & @-\Z?X .”‘“"w tar Bl

Locate Features 2 /Locate Graphics =

There are several commands in InRoads that will work on either DTM Features
or on MicroStation graphical elements (Drape Surface, for example). These
commands will “look” for features if toggled to Locate Features and for
MicroStation elements if it is set to Locate Graphics. It is shown here in
Locate Graphics mode.
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'I_ock_s ) .

meme>  ~ B 8N % 5¢ =] &

= |

o
RS

Point Snap X and Element Snap -2

E

Point Snap has three modes: Off
Off — No affect

Point Snap — Some geometry commands (especially cogo commands) will lock
onto the nearest geometry point’s coordinates when you select something
graphically. This is useful when you need to identify a PC or PT, for example.
Also, some DTM editing commands, such as Partial Delete Feature, will lock
onto the vertices or points that make up the feature.

Element Snap — In Geometry when commands require a distance or a bearing,
the Element Snap can be used. An existing geometry element needs to be
identified (such as part of an existing alignment) and it will read the elements
length or bearing (whichever is required).

S L

| <Unnamed: - '@\)}l’x .”‘“"w S'JJJ'TJ'

Station lock — Locks you onto even stations in the event that the alignment you
are using does not start on an even station. The station will be determined by the
interval you are using. For example, if you are stationing an alignment at 100 ft.
intervals, the displays will show even 100 ft. stations. This affects not only
station displays but virtually everything that uses a stationing interval, such as
cross sections, profiles and modeling.

Locks x

zlnnamed: - @\Zf"_‘}{ .”""" s'J'u"u'

Report lock — Some commands will return information to you if this lock is on.
For example, if you store a cogo point and the Report lock is on, a Results box
will pop open showing the coordinate and point number of the new point. The

box can be moved out of the way, it will keep a running list of messages, which
can be saved to a text file if desired.
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Lab 3: Default Directories and Resource Files

Setting default directories and resource files provides the user with quick access to
project folder for opening files and then saving them to the correct location. It also
ensures the correct CDOT InRoads resource files will be used.

Objectives Lab 3

After completing this exercise you will know how to:

e Import and export Project Default settings.

1. Select File > Project Defaults. The Set Project Defaults dialog

appears.

&4 Set Project Defaults

o

E

Configuration MName: | Fen

Drefaul Preferences

Cloze

=
o

Copy...

Rename...

Delete

Impart...

Expart...

Default Directary Paths

P e

Help

Drefaul Grid Factor

Grid Factor:

Export
[ Active Only
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2. <D> the Import button. The Open dialog will appear.

3. Select C:\Projects\12345\Project_Configuration\12345GEO.reg and

<D> Open

Ei Open

X

4] 12345GEO.reg

Look in: | i Project_Configuration

Filz name: |1 2345GEQ reg

Fies of type:  [Redistration Files (*req) =l

| & ®= ek E-

i

Cancel

Help

4. 12345GEO should be active in the Configuration Name field

24 Set Project Defaults

g'-'

Configuration Mame:

|12345GE0 LJi

Default Preferences

Preferences [*.ini]:

Styles [*ini];

Survey Feature T able [* fwf]:
Survey Preference [* fxp]:
Turnouts [* tat]:

Dirainage Structures [*.dat)
Rairfall Data [*idf, *.1tc]
Dirafting Motes [* dit]

Fay ltems [*.mdb)

Drefault Directory Faths

Project Default Directary:
Projects [*.nuk]:
Surfaces [*.dim]:

Geometry Projects [*.alg):

Roadway Libraries [*.nal];
Survey Data [* fwd]:
Dirainage [* zdb);

Style Sheet [* =sl]

#ML Data [* #ml]

Quantity Manager [*mdb)

jE:\F’ngram Files\\Workspace-COO™
jE:\F‘ngram Files\\Workspace-COO"

]E:\F‘mgram Filez'\orkspace-COO"
]C:\Prngram Files\wiark space-CO0"

]
]
l

1E:\ngram Filez"\Workspace-COO"

I

|C:\Projects\12345
]E:\Pmiects\‘l 2345\Design’InRoads

|E:\Pr0|ects\1 2345\DesignsnRoads
]E:\Pmiects\‘l 2345 \DesigntInRoads

Typical Section Libraries [*.tml]: |- Projects\12345\DesiantinRoads

jC: \Projectsh12345\DesigntInFoads
iE: SProjectsh1 23455A0W_SurveytInR oadsFi

]E: “Program Files'wwork space-CDOT4Standard
jE:\PrDiects\‘I 2345\Design\Reports

Drefault Grid Factor Export
Grid Factor: {1 gooo I Active Only

Apply

Rename...

Delete

Browse...

Export.

i

Notes: The blank Default Directory Paths are files that are not used by
the particular InRoads application.
At your place of work, depending on the local configuration, you
may have to map to network or shared drives to access default
directory paths and project data.

InRoads Geometry Funamentals
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5. <D> Apply
6. <D= the Close button on the Set Project Defaults dialog.

The default locations for both general InRoads resource files and project specific
data files are now defined. This will make it easier to conform to graphics
standards and assist in navigating to the correct project directories when loading or
saving data files.

7. Select the Preferences tab on the Workspace bar and verify that the
correct InRoads Project resource files are loaded.

Workspace Bar

- % Preferences
; C:\Program Files\Waorkspace-CDOT\Standards-Global\InRoads \Preferences \CDOT -Preferences.ini
C:\Program Files\Workspace-CDOT\Standards-Global\InRoads \Preferences \CDOT-Styles.ini

£

% SurfacesJ = GEDI‘nEtI"f'J ﬂ Typical SecﬁonsJ H—“-'- Ruadwavsl @ Preferences I

Page 26 InRoads Geometry Fundamentals



Chapter 2-Working with InRoads

Geometry Data from Survey

Survey data will be used as a foundation for our initial geometry work. The
survey staff exports linear elements from the survey fieldbook as alignments and
Cogo points at all survey shot locations.

This data may be used for:

Establishing the centerline of existing roadways
Flow-lines of existing stream or other drainage
Locations of existing retaining walls or bridge geometry
Locations of existing signs or utilities
Existing pavement limits or curb and/or gutter locations

The goal is to review some of the geometry data the survey staff produces.

The Geometry Project

The geometry project, commonly referred to as the *ALG’ file, is the data file
that stores horizontal and vertical alignments, superelevation alignments

(stations where the super transitions occur and the corresponding slopes), and
cogo points (called the cogo buffer).

The hierarchical relationship between the data stored in a geometry project is
illustrated below.

Generic Geometry Project

Geometry
Project

Horizontal
Alignment

Horizontal
Alignment

Horizontal
Alignment

COGO
Buffer

Vertical
Alignment

Vertical
Alignment

Superelev.
Alignment

Superelev.
Alignment

Multiple geometry projects can be loaded into memory. However, only one
geometry project can be active at a given time. Within the active geometry project,
a single horizontal and a single vertical alignment can be active at any given time.

InRoads Geometry Funamentals
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Sample Roadway Design Geometry Project

12345Design
SR 256 Design_01 Design_02 COGO
30mph 40mph Buffer
Vertical Vertical Vertical Superelev
Option 1 Option2 Option3 30mph

A typical design geometry project may contain horizontal alignments for the
mainline, side roads, ditches, or alternative designs. Each horizontal alignment

may have associated vertical alignments and superelevation solutions.
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Sample Survey Geometry Project
(Exported from a Fieldbook)

12345
Survey
13164 13182 13193 COGO
(horizontal) (horizontal) (horizontal) Buffer
13164 13182 13193
(vertical) (vertical) (vertical)
Sample Cogo Buffer Contents
2 Conkral Monument-Project 1575543.55 286937446 11492.10
3 Zonkrol Monument-Project 1573793.05 2846500.67 10269.52
219 Traffic Control Mo Pass Left Yellow 1556202 .40 Z843268.49  11423.11
220 Traffic Contral Mo Pass Left vellow 1556207 .76 2B43266.69  11423.44
221 Traffic Contral Mo Pass Left Yellow 1556218.47 2343263.03  11424.10
22z Traffic Control Mo Pass Left Yellow 1556223.62 2843261.18  11424.43
223 Traffic Control Mo Pass Left Yellow 1556234,49 284325743 11425.10
224 Traffic Control Mo Pass Left Yellow 1556245, 14 2843253.62 1142576
225 Traffic Control Mo Pass Left Yellow 1556252.23 2843251.04  11426.20
226 Traffic Contral Mo Pass Left Yellow 1556256,95 2843249,31  11426.50
227 Traffic Contral Mo Pass Left Yellow 1556275.80 2843242,25 1142763
225 Traffic Control Mo Pass Left Yellow 1556250,50 7843240.46  11427.98
229 Traffic Control Mo Pass Left Yellow 1556257 .55 Z843237.74  11428.43
230 Traffic Control Mo Pass Left Yellow 1556295, 10 2843233.61 11429.10
231 Traffic Control Mo Pass Left Yellow 1556308.63 2843229.42 1142977
232 Traffic Contral Mo Pass Left Yellow 155631383 2343227.30 11430.11
233 Traffic Contral Mo Pass Left Yellow 1556324 ,37 2343223.02 11430.79

A typical geometry project generated from a survey fieldbook will contain Cogo
points for each point surveyed. These Cogo points are indexed with the shot
number recorded in the field during collection. In addition to the Cogo points,
horizontal and associated vertical alignments are created for each linear feature
surveyed in the field such as; edge of oil, ditch or stream shots, or centerline
shots. These alignments inherit their name from a combination of the survey
collection code and an incremental index number.
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Sample Right of Way Geometry Project

12345
ROW
Existing Proposed Existing COGO
Centerline Centerline RW_North Buffer
Existing Proposed Proposed Parcel AC-11
RW_South RW_North RW_South J.W.Wood

A typical Right of Way geometry project may contain only Cogo points and

horizontal alignments. The horizontal alignments may represent existing or

proposed ROW limits, easement limits, section lines, and parcels. A parcel is

defined as an alignment that closes on itself.
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Lab 4: Loading Geometry

As previously illustrated, all geometry, whether it’s horizontal, vertical, cogo
points, or superelevation solutions, is stored in a single digital container called a
Geometry Project. To put it another way, individual horizontal, vertical, or cogo
points cannot be written to disk by themselves, only within a geometry project. The
same is true for loading data; only geometry projects can be loaded, not individual
alignments.

Start with the geometry that was created in the survey data reduction portion of this
project. This geometry project contains all objects collected in the field. Linear
objects such as pavement lines, breaklines, streamlines, etc are stored as horizontal
alignments. In addition to survey shots along linear objects, all shots at features
such as signs, utilities, ground shots, trees, etc. are written to the cogo buffer and
stored as individual points.

It will be necessary to load the geometry data from the survey (ROW) directory
structure versus the design directory as information from the survey phase of the
project is being accessed. Because data from the survey is being accessed, it should
not be modified in any way.

In subsequent exercises you will learn how to copy Geometry Projects in their
entirety and also how to selectively copy information (alignments and cogo points)
between separate Geometry Projects.

Loading Survey Geometry
Select File > Open and set Files of type to Geometry Projects.
Navigate to the directory path C:\Projects\12345\Design\InRoads

<D> the geometry project 12345_Design.alg

> w0 N

<D> Open then Cancel. The Open dialog will close.

| COpen @
Lack ir: | £ InRoads lJ &= £ Ef-

=] 12345 _Design.alg
|t sH a6.alg

File hame: |1 2345_Design.alg I

Filez of type: IEenmetr}l Projects [* alg) g Cancel |

Help

‘
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5. Check the InRoads interface to ensure the data loaded. You should see
something similar to the below screen capture.

8.
9.

£i Bentley InRoads 2004 Edition

BETX

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

Toggles the Style Lock

<Unnamed: - B W — & E
: I Mame J Style | Description | By Whom
- o Geometry Projects o Ron Brys
4 Default fDefauIt Default cmfriesen
= }E 12345 Design fSH 86 ALG_PRO Proposed SH 88 Ron Brys
+-% Cogo Buffer " side Road ALG_PRO  Side Road Alignment  RonBrys
+- 7 Default
+- f SHB6
+- " Side Road
(B ceometry | 8% Typical Sectio 4 | »| | o= =

Expand the screen display of the geometry project by selecting the +
(plus) symbol located to the left of the geometry project name.

Look to the right side of the InRoads pane. Scroll to view the columns
of information to the right. Here you will see:

= Horizontal Alignment name

= Description

= Windows user ID of the person who created the alignment

= Revision date
= Access Mode

= Associated geometry style

= Integrity

= Curve definition Arc or Chord

= Beginning station value
= Ending station value

= Number of associated vertical alignments

= Number of associated superelevation definitions

<D> on any of column headings to sort ascending or descending.

<D> and hold down/slide the mouse button on any of the column

heading to reposition the columns either to the left or right.

Page 32

InRoads Geometry Fundamentals




Chapter 2-Working with InRoads

g Bentley InRoads 2004 Edition [ [f=] <
Ble Suface Geometry Ewvaluation Modeler Drafting Tools Help ]
<Unnameds - ‘. @B )__,'F 5¢ B 5+un
Name | Norihln_g ] Easting | Elevation | Style had
- 2 Geometry Projects el 1556963.86  3276609.30 0.00 ALG_EXIST
s 100 1555633.69 327967247 -0.00 Default
o101 1556633.64  3279663.14 -0.00 Default
+ ;“. 1000 1558417.74  3267409.40 0.00 ALG_EXIST
+ 1001 1558457.06  3268756,14 0.00 ALG_EXIST
- S_H 36 “‘1002 1558469.66  3270669.73 0.00 ALG_EXIST
+f Side Road o 1003 1558050.50  3272645.47 0.00 ALG_EXIST
41004 155698255  3276540.43 0.00 ALG_EXIST
o 1005 1556716.98  3277527.47 0.00 ALG_EXIST
;“. 1006  1555931.76  3280408.64 0.00 ALG_E¥IST
1007 1555939.60 3282135.29 0.00 ALG_EXIST
w - o ; v
&% B @ ‘ -mHR 1§'i‘inqq_?il 3783343.64 y n.on  AlG FXTF{T ] .
Toggles the Delete Ink Lok
10. <D> on the Cogo Buffer. Notice the detail screen to the right showing
the contents of the Cogo buffer. Also notice the columns showing
Northing, Easting, and Elevation by adjusting the view pane.
11. <D> on the first horizontal alignment listed. Notice the associated
vertical alignment.
g Bentley InRoads 2004 Edition =Jo&d
Ble Suface Geometry Ewvaluation Modeler Drafting Tools Help
<Unnamed>  » | & N 2?3{ | Bl
Name I Type I Description
- =, Geometry Projects l=5H 88 Vertical Alignment  Proposed SH 86
¥ E Default le=sH&E Y Vertical Alignment  Proposed 5H 86.

-l == 12345_Design
+ :;‘f’, Cogo Buffer
4 Default
=-_f 5Hgs;
= 5H8s
|= SHB6Y
+ - _f Side Road

5 Geometry | ¥ Typical Sectio 4 | »| | | 2]

Togales the Delete Ink Lock

Note: Only one horizontal alignment can be active at a time. Being
active specifies the alignment to be modified, displayed, or
defined by default in dialog boxes.
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12. Select Geometry > Active Geometry. The Active Geometry dialog

will appear.
ﬂhctive(}eon'betry g
Type: |Hmi20nla| .-’-‘I.Iignrnent_'_] _‘?’__J
Description |Side Road Alignment Close ]
Style: \8LG_PRO |
= Styles. .
Current Q
Help
Geaomety Project: 12345 Design 4—J

Harizontal Alignment:  Side Road
Werhical Alignment; Side Road ¥

Superelevation:

M amne 1 Deszcription 1

Default

culoo Dicccccd CLI OO

Side Road Side Road Alignment I

13. Set Type to Horizontal Alignment
14. <D> on alignment Side Road
15. <D> Apply then Close

Notice in the InRoads explorer pane that the alignment called Side Road shows
a red indicator box signifying that it is the active alignment.

-ﬂ Bentley InRoads 2004 Edition g@@

Fle Surface Geometry Evaluation Modeler Drafting Tools Help

<Unnamed: - @\)’f'x B B
= ] Mame | Type ] Description
- & Geometry Projects Side Road V Vertical Alignment  Side Road align..
+ [ Default

= 12345_Design
+-4" Cogo Buffer
+- 4" Default
- 5H86
= sHaEs
gu_af.w
[/

= Geometry ﬁ Typical Sectio 4 | » ¢ 1 B
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Reviewing & Viewing Geometry

16. Select Geometry > Review Horizontal for a textual display of the

active alignment. When reviewing an alignment, a temporary dynamic

display is shown in MicroStation representing the location of the
alignment being reviewed.

B Review Horizontal Alignment E]@
Geometry Project: 12345 Design 2 Mode m
. ) — " CurveSetz  ©* Alignment ¢ Element _
Horizontal Alignment: | 5i4e Road = ﬂ T
FProject Hame: 12345 _Design Append...
Description: SH 86 Design Alignments
Horizontal Alignment Hame: Side Road Dizplay
Description: Side REoad Alignment
Style: ALG_PRO Print
Input Factor: 1.0000
STATION HORTHING EASTING ___EEE__J
Element: Linear
POB 3} 9+00.00 1554533 .43 3279686.08
BL i) 22+50.68 1555884 .03 3279671.70
Tangent Direction: N 0°36'36" W
Tangent Length: 1350 .68
Element: Linear
PI 3 22+50.68 1555884 .03 3279671.70
POE 3 32+50.00 1556883 .30 3279660.92 ________J
Tangent Direction: N 0°37'05" W
Tangent Length: 999,32 ________J
< >

From the top of the dialog down:

17.

18.
19.

20.

o Active Geometry Project selection box

e Horizontal Alignment selection box

e Project Name: being displayed

o Description for the geometry project (if any)

e Alignment name

o Description of the alignment (if any)

o Geometry Style associated with the Horizontal alignment
e Element definition (linear or circular)

e Vertices type, point name/number, station value, northing,
easting

e Tangent Bearing and Distance or Curve data

Review this display for alignment information such as Cogo point ID

assignments, bearings, distances, northing, easting, etc.

<D> the Close button.

Select Geometry > View Geometry > Active Horizontal to write the

alignment to the MicroStation file.

Select Geometry > Fit Alignment to reposition the MicroStation view

to the limits of the active alignment.

In the MicroStation key-in field, type in an alignment name or <R>

(press the right mouse button) in a MicroStation view to fit the active

alignment.
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Ad=OfEFocpbad | v

21. In the Workspace Bar <R> (right-click) on the active alignment name.
Note the Active, View, Fit, and Review commands are available from
the short-cut fly-out menu.

%8 Bentley InRoads Suite 2004 Edition Jokd

File Surfface Geometry Bridge Drainage Survey Ewaluation Modeler Drafting Tools Help

Wraned - B SNP M58 2L uRADD S

-l & Geometry Projects
+ == Default
E 12345 _Design
+-45 Cogo Buffer
+- " Default

Mewt,
Set Ackive

Drelierke:
B sufeces 2 Geonf ety

Wiew A2

Rerdiet,

Circular Definitian

22. Experiment using this fly-out menu with any alignment
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Reviewing the Cogo Buffer

23. In the Workspace Bar <R> on the Cogo Buffer and select Review...
The Review Geometry Points dialog will appear.

&8 Bentley InRoads Suite 2004 Edition

M[=1%

1~ Shared Paoints

Paint Type

Fie Swiace Geometry Brdge Diainage Survey Ewvaluation Modeler Dirafting Tool: Help
Wmonet B GNWS M= % B L LW A DD Y
= | Mame | Description | style s
- & Geometry Projects Pyt ALG_EXIST
+ = Default ot MON_Sect-con
= 12345_Design e MON_Sect-cori
=
+ ’.':..@ o R _Sec-Line i
+ S Defa ¥, 100 Default
- SHE  pead-only i 1)) Default
= [f] side & 1000 ALG_EXIST
EH: petais... & 1001 ALG_EXIST
& 1002 ALG_EXIST
S 1003 ALG_EXIST
fers
e 1004 ALG_EXIST s
2 Surfaces = Geometry ifﬂ ZI »
&
&8 Review Geometry Points g [
Marne: 1 j:i [~ Mode- Apply
Dezcription: | T Alignment i
Style: i Al Paints
EEETH- | |
Marthing: 1566963.86 )
i b Alighment: =
E azting: 327EE09.90 | .lJ
Elereation: |EI.EID L I

[ Synchronize Shared Point Elsvations

Alignment

COGo

=
Last

Help

24. <D> the Next > button to review the information about subsequent
points. Notice the available navigation buttons First, Previous, Next,

and Last
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25. <D> Report to list all Cogo points stored in the active geometry

project.
&8 Results Q@
o Cloze |
Save b,
POINT HAME WORTHING EASTING ] ﬁ
1 1556963 86 327660990
2 1ECEER3 . 30 127966092 m
3 1558531 .40 327963721 .
1 1558509 37 3279625 93 Display
100 1555533, 64 3279672 .47 :
101 1556633 .64 3279663 .14 Priit
1000 1553417 .74 3267409 .40 [
< Y Help

Saving InRoads Results

Note: The buttons on the right side of the Results dialog allow you to
save or display this report. These options exist in many InRoads
dialogs.

They are:

= Close - closes the Results dialog
= Save As - saves the contents of the dialog to an ASCII (text) file
= Append - appends to an existing ASCI| file.

= Display - allows the user to select a location in the MicroStation
drawing to place the dialog contents as text. It will use the active text
and element settings when writing the text to the CADD file.

» Print - sends the contents to the default system printer.

26. <D> the Close button in the Results dialog
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27. In the Mode section of the Review Geometry Points dialog, toggle
the radio button to Alignment. Notice how the Alignment drop-down
list is activated.

28. Select SH86 in the Alignment drop-down list.

L
&

B Review Geometry Points

Marne: [1000 ij e ___fEE%L__J
D escriphion: | f+ Alignment %
; ™ i
Shyle: |.~'1'1.LG_F'F|EI L] All Paints I e |I
Morthing: 155841774 Alignment: Firs
Easting 326740940 [sH a8 E
Elesvation: ||:|_|:||:| Q
[ Spnchronize Shared Point Elevations et
-Shared Points $
Paint Type Alignment Help
POE 5H 8k
CoGao

29. <D> the Report button again to review the vertices of the selected
alignment. Note the Point Name column is not showing point numbers
or names (other than point 1000) indicating this alignment was created
as unnamed geometry points.

248 Results E]@
| Cloze |
Save As..
POINT NAME NORTHING EASTING ELEVATION STYLE __ffi_i_J
1000 1558417 .74 326740940 0.00 ALG_PRO
155845009 3268517 .55 0.00 ALG_PRO | __ﬂﬂ?ff;_J
1537339.09 3269133.91 .00 ALG_PRO |- :
1558458 £3 3268994 82 0.00 ALG_FRO Bl
1558467 .52 3270345.09 0.00 ALG_PRO
1CEE467 .58 3270364 .85 0.00 ALG_PRO Fini
1558402 .30 3270987 .32 0.00 ALG_PRO
1558117 .51 327232996 0.00 ALG_PRO Help
1547356 .90 3270047 .57 0.00 ALG_PRO
1557965 .30 327295651 0.00 ALG_PRO
1557001 .57 3276471.06 .00 ALG_PRO
1585933 .56 328440453 .00 ALG_PRO
1556963 .86 327660990 0.00 ALG_PRO
1556729 .58 327748062 0.00 ALG_PRO
1527759 .88 3269655.99 0.00 ALG_PRO
1556704 .22 327757427 0.00 ALG_PRO
1555971 .14 328026416 0.00 ALG_PRO  [v
< [

30. <D> the Close button in both the Results and Review Geometry Points
dialogs
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Note: The previous steps used the short-cut fly-out menus, all actions
can also be found under the Geometry pull-down menus.

24 Bentley InRoads 2004 Edition

SEx

Geometry E\«'aluaﬁan Modeler Drafting Tools Help

File Surface
<Unnamed> View Geometry
% Fit lignment
= 5 Geomy Horizortal Curve Set
== Deff Vertical Curve Set
= 12

Horizontal Hemert
Vertical Bement

~? Review Horizontal ..
[% Review Vertical ..
" Review Geometry Points...

Cogo Points
Locate
T Traverse...

El Active Geometry
=
<e22 Copy Geometry...

X Delete Geometry. ..
f;, Bename Geometry...

5 Geometry

Ltilities

3

Northing ] Easting | Elevation | Style | Description
1556963.86 3276609.90 0.00 ALG_EXIST
1553633.69 327967247 -0.00 Default
1556633.69 3279663.14 -0.00 Default
1558417.74 3267409.40 0.00 ALG_EXIST
1558457.06 3268756, 14 0.00 ALG_EXIST
1558469.60 3270669.73 0.00 ALG_EXIST
1558050, 59 3272645.47 0.00 ALG_EXIST
155698255 3276540.43 0.00 ALG_EXIST
1556716.98 3277527.47 0.00 ALG_EXIST
1555931.76 3280408.564 0.00 ALG_EXIST
1555939.60 3282135.29 0.00 ALG_EXIST
1555699,32 3283343.64 0.00 ALG_EXIST
1554474.27 32B88508,48 0.00 ALG_EXIST
155382134 3290431.45 0.00 ALG_EXIST
1553315.19 3291416.57 0.00 ALG_EXIST
1553346, 54 3293367.43 0.00 ALG_EXIST

gT\fpica\Secﬁuq 3 J

Deletes a geometry project or alignment

Graphics clean-up

At anytime during these labs you can delete all visible graphics in your
MicroStation file using the element selection tool or a fence. Note that
you are deleting the graphical display of data, not the data itself. The
graphics can be redisplayed using the InRoads display commands shown

in previous sections.

Note: The screened topography and the graphics used as training guides
are either locked graphics or are attached as a reference file.
These graphics will be used in future labs.
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Alignment Information

Multiple Geometry Projects can be loaded into memory simultaneously.
However, only one geometry project, horizontal, and vertical alignment can be
active at any given time.

23 Bentley InRoads 2004 Edition =Jo&d
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
<Unniamed: - BN H— 5 E
MName | Style | Description By Whom | Last Revised Access Mode
-l Geometry Projects ‘x: Ron Brys 5/23/2007 5:04... Read-Write
+ E Default fDefauIt Default cmiriesen 4/14/2007 5:44... Read-Write
= ESH 36 ALG_PRO Proposed SH 86 Ron Brys 5/23/2007 4:32... Read-Write
. T f Side Road ALG_PRO Side Road Alignment  Ron Brys 5/15/2007 10:3... Read-Write
+- 7 Default
= [ f] sHas
+- 4 Side Road
=, Geometry & Typical Sectio 4 | » < _
Toggles the Report Lock

31. Use the previously covered commands to display the horizontal
alignments SH 86 & Side Road

32. Use the review command to investigate the alignments

= What is the beginning station value for:

SH 86

Side Road

= What is the overall length of:

SH 86

Side Road

= What is the shortest radius used in:

SH 86

Side Road
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Lab 5: Toolbars

The InRoads Interface can be populated with toolbars for easy access to commands.

The pull-down menus can be used to select the correct tool, but it may be more
convenient to use toolbar icons. All InRoads toolbars can be customized to fit your
workflow or personal preferences.

Opening Toolbars

1. From the pull-down menu select Tools > Customize. The Customize
dialog will appear.

£ Customize g = @
Commands ] Keyboard ] Macras ] Export ] Imipart ]

Toolbars: Raset
.@Menu Bar [a] ¥ Show Tool Tips

IProfile W With Shorteut Keys m
| Isnaps (AutoCALY)

[1Superelevation T

[ 15urface Liilities

[]Taocls Rrofar

[ User Add-4ns |

[1Verical Curve Set Help

Vertical Element
IE‘U‘lew Geometry

‘_r_]‘u'iew Surface

[ Volume

Close

2. Under the Toolbars tab, check that the boxes for Review Geometry
and View Geometry are selected. When checked on, the toolbars
become active in the graphics file immediately

3. <D> the Close button in the Customize dialog
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X

AAsZCo/Es T A

4. Dock, Undock and Resize the toolbars until you are comfortable
repositioning them. Notice how toolbars can be docked in the InRoads
interface but not MicroStation’s.

g8 Bentley InRoads 2004 Edition E]@ =
Fle Surface Geometry Evaluation Medeler Drafting Tools Help
Unamed> B @ N2 ¢ W= s*ﬁ-
Dk BBRROoW/ES | | AL B

Mame ] Style | Description | By Whom
T St
it Al e Ron Brys
[ " Default Default cmifriesen
[f]sH 86 ALG_PRO  Proposed SH 86 Ron Brys
+ f Side Road ALG_PRO Side Road Alignment  Ron Brys
+-_f Default
+ [ f]sHas :
+- § Side Road e
= Geometry I ¥ Typical Sectio 4 || | s | »
Defines the text or block symbology for annotating various geometry point types

5. From the pull-down menu, select Geometry > View Geometry look
at each command and the associated image. Notice the correlation of
the graphics between the pull-down menu and the toolbar.

’ﬁ Active Horizontal
m Active Vertical

#& Horizortal Annotation...

@ Vertical Annotation...

@ Closed Areas...

45 Stationing...

E 3D Alignment...

/% Station Base/Clearance Annotation...
<2~ Curve Set Annotation...

“f Vertical Change In Plan...

% Geometry Style Manager...
/% Point Symbology...

AB#EEOeo/Ee T &5 1

6. Place the cursor over an icon in any toolbar. A Tool Tip will appear at
the lower right of the cursor, additionally a description of the command
shows in the status field.

= The tool tip feature is controlled in the Customize dialog (Tools >
Customize) box via the Show Tool Tips checkbox and is turned on
by default.
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Global Scale Factors

Global scale factors are used to determine the size of displayed text, cells, and
linestyles. The global scale factor function can be found under Tools > Options

[Factors] tab. However, enabling the command directly from the menu bar is
more efficient.

7. Select Tools > Application Add-ins to display a list of available
InRoads commands and functions that can be added to the InRoads

interface.
& Application Add-ins @
Ayailable:
| |Export Plasser and Theurer Add-in )
: Feature Table To Preference Add-In Caneel
: Generate Grade Contour Add-In Hel
[JGENID Translator Add-n =L

GEOPAE Translator Add-n

Global Scale Factors Add-n I
Horzontal and Vertical Elemernts Add-n

: Hydrology and Hydraulics Add-n

Deszcription

The Global Scale Factors Add-In provides a floating dialog that displays the values in
Tools>Options:Factors for quicker access when changing scale factors.

Command [
Commands placed in Tools menu *

=¥

B o i by by
®oo®o % X%

gl
!
xRy

Selecting an item will display a description. The command category shows both
the menu location and the InRoads product(s) it can be activated with.

8. Toggle on Global Scale Factor <D> OK and close the dialog

9. Select Tools > Global Scale Factors...
& Scale Factors Q

Test: 100.0000 —| Apply |
Cell 1000000 & Close |

Lire Style: |100.0000

10. Verify all three scale settings are set to 100
11. <D> Apply then Close

These settings are multipliers for displayed graphics. Generally the values
should be set to correspond to the plotting scale factor. As with most
MicroStation or InRoads commands, you have the option of either enabling or
disabling the lock symbol to input values universally or individually.

Note: Digital Terrain Models are not a core topic of this course. However, it is worth
noting that Global Scale Factors apply to all InRoads data displayed. This
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includes the display of features from a DTM. While possible to ‘regenerate’
plan view topography by displaying the features from a survey-supplied DTM,
this is NOT an accepted workflow. The reason for this is because any
attributes collected in the field are processed by InRoads Survey. These
attributes (rotation, Q & Z reports, etc) are not stored in the DTM and the
resulting graphics will be incomplete and/or incorrect without being evident.
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Geometry Terminology and Attributes

Geometry Project

Is a data warehouse that stores:

= Cogo point information in the following format: name, x, y, and z
= Horizontal alignments

= Vertical alignments

= Superelevation definitions

Geometry Styles

Geometry Styles are saved settings that can be assigned to a geometry alignment
or cogo point. The Geometry Style definition stores how the alignment or cogo
point will be displayed in the CAD file. Geometry Styles can be assigned to
Points, Lines, Arcs, and Spirals; each style will have settings for planimetrics
and annotation display. The Geometry Styles are defined in the Geometry
Style Manager dialog box.

Geometry Style Manager — Overview

The Geometry Style Manager creates, edits, and deletes the Geometry Styles for
Points, Lines, Arcs, and Spirals. The style definition is based on WYSIWYG
(what you see is what you get) display in the dialog box. The symbology
section of the dialog controls the planimetric and annotation display.

= Select Geometry > View Geometry > Geometry Style Manager
= Overview by Instructor

B Geometry Style Manager E]

Type: Paints - | Justification: Top Left -
Hame: Cogo_LabelMame | |  Altematives: 1y pot Table - Delete
Mumber:  |g Text Character for Point as Text: |5 m

ose

X

name

description
H =B4.50
E =185.00

Text Style, Spacing, and Line Type not reflected. | Background Same as Dialog

Symbalogy

Object Mame Color
Text ALG_COGO_Paints BYLEVEL
Paint as Cell BYCELL
Faint as Text BYLEVEL

Edit...

Note: See appendix A for additional information on this topic.
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Geometry Point Symbology

Geometry Point Symbology is a saved setting for horizontal and vertical
alignment keypoints (vertices). Each vertex will be defined in the alignment as
lof 33 possible alignment keypoints such as: POB, PC, PI, PT, TS, PVT, PVT,
etc. Each Geometry Point can be saved as a point Symbol Font or Cell
definition depending on the annotation settings.

Geometry Point Symbology Manager - Overview

= Select Geometry > View Geometry > Point Symbology

= Overview by Instructor

)

& Point Symbology E]
Tupe Abbreviation | Font Character Cell Scale | i Apply |
PC FC Geometry Sumbolz [ ALG_F... 1.00 T
Fl Pl Geometry Symbolz alG K. 1.00 Y Cloge
CC CC Geametry Symbols C ALG_K... 1.00 M
PT PT Geametry Symbols C ALG_K... 1.00 v
T5 TS Geametry Symbols C ALG_K... 1.00 Y[
fa¥al fo2a3 . TR S =] Lo 4o vl Preferences...
Help
Type: PC Celt ol KeuPt - Font S liad
= 1 - Enagineering :
Abbreviation: ||:|[; Scale: |1.DDDD 2 - Engineering - Mor
3- Title
Character: |E Rotate: |Yes j 4 - helonst
5 - GREEK )

Note: See appendix B for additional information on this topic.

InRoads Geometry Funamentals

Page 47



Colorado Department of Transportation

Lab 6: Alignment Attributes Assignment

The geometry Name, Description, and Style are assigned to an alignment or
Cogo point when they are created. These attributes can be queried by utilizing

the review geometry command.

Alignment Attributes

1. Select Geometry > Review Horizontal...

& Review Horizontal Alignment

=)

Geometry Project:

12345_Desian - Made

£

i i+ Al &
fieantal Aligtmant |SH = ﬂ _‘tJ Curve Sets Alignment Element
Project Hame: 12345 _Design |
Description: SH 86 Design Alignments
Horizontal Alignment Hame: SH 86
De=scription: Proposed SH 86
Style: ALG_FPRO
Input Factor: 1.0000
Exo s HORTHING EASTING
Element: Linear
POB 10007 100+00.00 1558417 .74 3267409 40
PC ] 111408 .62 1558450.09 3268517 .55
Tangent Direction: N 88719'40" E
Tangent Length: iioa. 62
Element: Circular
[ )] 111+08 .62 1558450.09 3268517 .55
PI ] 113+47 .31 1558457 .06 3268756.14
BE 7 2] 1537339.09 3269133, 91
PT ] 115+85.98 1558458 .63 3268994 .82
Radius: 21120.00
Delta: 1717'42" Right
Degres of Curvaturelirc): 0"16'17" e

Close
Save ...
Append..

Drizplay

Frint

duidd

Help

L

R

2. By using the selection box labeled Horizontal Alignment:
Compare the settings for the alignment SH 86 with the attributes for
alignment Side Road. Note the changes in Description & Style.
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Cogo Point Attributes

3. Select Geometry > Review Geometry Points... to review Cogo point
names, descriptions, and style assignments.

Note: This dialog is used to review both alignments and Cogo points
based on the Mode setting.

g Review Geometry Points E]
M arne: 1000 ﬂ tode Apply

il

Description; " Alignment Cloze
Style: ALG_PROD p— " &l Paints Report

Marthing: 1008417, 7 4

Alignment:
E asting: 326740940 SH 86 -
Elervation: 0.00
I~ Sunchronize Shared Paint Elevations Nest >
Shared Pointz Last
Faint Type Alignment Help
POB 5H 86

CaGo

4. This information can also be seen in the InRoads explorer pane.
<D> on the Cogo Buffer and notice the description(s) and Style(s) as
displayed in the feedback pane.

#8 Bentley InRoads Suite 2004 Edition (=%
File Swface Geometry Bridge Drainage Swrvey Ewvaluation Modeler Drafting Tool: Help
<Unnamed>  » BN HE~ w8 ELLRADOY RRER
Mame | Marthing | Easting | e | Style | Description ] |
-2 Geometry Projects 41000 1558417.74 3267409.40  0.00 ALG_EXIST
+ £ Default 41001 1558457.06 3268756.14  0.00 ALG_EXIST
= 12345_Design 41002 1558469.66 3270669.73  0.00 ALG_EXIST
+-, Cogo Buffer 471003 1558050.59 327264547  0.00 ALG_EXIST
+- S Default 401004 155695255 3276540.43 0,00 ALG_ERIST
+] ES_H% 01005 155671698 3277527.47 000 ALG_ERIST
+- S Side Road 01006 1555931.76 3280408.64 0,00 ALG_ERIST
—— et
47,1007 155593960 328213529 0.00 ALG_EXIST 5
£} Surfaces = Geometry ] | £ -
S—————— 471008 1555699.32 3283343.64  0.00 ALG EXIST (]
Active horizontal alignment: SH 86

Note: If the Style assigned to the data is not a valid name when
displaying an alignment or Cogo point (not existing in the
Geometry Style Manager), a Style by the name Default will be
used.

The Default CDOT Style for all geometry elements has the same
properties as the defined style ALG_Proposed.
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3. Geometry Annotation

View Horizontal Annotation

Depending on the options selected, the user can define which alignments or Cogo
points are annotated. This dialog is accessed by selecting:
Geometry > View Geometry > Horizontal Annotation

2 View Horizontal Annotation g

Main l.&nnntate] Active Styles | Tabling |

Method Mode

(+ Automatic " Paintz
Tags...

" Interactive ' Alignments Q
Help

Apply Style: Aligrmert - Diizplay
U liﬂ Paints Az gy -

Selected: v Elements

¥ Attach Tag

v Complex
v Or-dlignment Paoints
I~ Off-&lignment Paints
™ Tangents
I Subtangents
[ Radials
[ Chards

™ Annotate Duplicates

Apply | Preferences. .. Cloze

InRoads Geometry Funamentals Page 51



Colorado Department of Transportation

Main Tab

Method Section

= Automatic: Acts upon the entire length of the alignment

= Interactive: Allows the user to select individual alignment
components

Mode Section

= Points: Toggle to operate on Cogo points

= Alignments: Toggle to operate on alignments and alignment
keypoints

Display Section
= Point As: Cell or Text (see lab exercise 9 for additional information)
= Elements:
= Attach Tag: Non-graphic attributes assigned in MicroStation
=  Complex: ‘Chains’ reference line graphics as a single entity
= On Alignment Points: Display of POB, PC, PT, etc.
= Off Alignment Points: Center of curves and PI’s
= Tangent: Curve tangents
= Subtangents: Spiral curve tangents
» Radials: Radial lines to center of curve
= Chords: Circular curve chords
» Annotate Duplicates: Labels points common to multiple alignments

Additional Items

= Apply Style field: Options for over-riding geometry symbology
= Annotate field: Input field for needed alignments or Cogo points
= Key-in specific names

= Use of wildcards (%, *) allowed

= <D> in Annotate field, the Filter button activates

= Selected: Alignments or Cogo points to be displayed and/or
annotated
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Annotate Tab

i View Horizontal Annotation E]

Main  Arnotate l.ﬂ.ctive Styles] Tabling]
I Paints
Iv Elements
I Dual Dimensian
Help
¥ Usze Alternates

I~ Tahle

Apply | Preferences... | Close: |

= Points: Text on/off for alignment keypoints or Cogo points
= Elements: Text on/off for Bearing & Distance annotation

= Dual Dimension: Imperial and Metric annotation
= Use Alternates: On/off for using alternate geometry styles

» Table: Label geometry components with index numbers and writes
annotation to a binary file for further processing

Note: See Appendix A for additional information on the above topics.

InRoads Geometry Funamentals Page 53



Colorado Department of Transportation

Active Styles Tab

Active styles can only be selected when Active is selected from the Main tab of

the dialog under Apply Style.

&% View Horizontal Annotation

SEx

Main | Annotate Active Styles | Tabling |
Active
Point: || G_SECONDARY ~|
Lne: || G_SECONDARY ~|
Curve:  |a1G_PRO |
el [AlG_OTHER =]

Apply | Preferences... |

= Point - Temporary override of Geometry Point definition

= Line - Temporary override of Geometry Line definition
= Curve - Temporary override of Geometry Curve definition
= Spiral - Temporary override of Geometry Spiral definition
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Tabling

This tab is used to format and assign numbers when Table is selected from the

Annotate tab of the dialog.

&8 View Horizontal Annotation

OEx)

Main I Annotate ] Active Styles  Tabling l

Prefic Seed Mumber

Lines: l|_ I-|

Circles: JC |1

Spirals: |5 |1

Apply J Preferences. . |

Close |

= Lines — Defines the Prefix and Seed Number for lines.
= Circles — Defines the Prefix and Seed Number for circles.
= Spirals — Defines the Prefix and Seed Number for spirals.

InRoads Geometry Funamentals

Page 55



Colorado Department of Transportation

Lab 7: Geometry Display

Options for displaying horizontal alignments are available when using the
Horizontal Annotation dialog.

1. Select Tools > Global Scale Factors and set all the scales to 100

2. Using the MicroStation menus, select Utilities > Saved Views tools to
open the saved views dialog.

3. <D> on the name POB, <D> Apply for view 1, <D> Close

g Saved Views E]

Eﬁb > a? Wiew: 1 "1
Marme Description |
Drrivee 20 180+00 Dverlaping alignment
Halder Dinveway alignrment fram araphics

| A Beqin Project
SHEeEALT T ALTERNATE T Lay U
< | »]
Apply Dptions

[ window: Aspect Ratio 'J

¥ Carnera Position
W iew Attributes W Levels
[T ClipVolume W Befersnce 5ettings

Cloge J Apply l

LT PIEEE T|
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4. Display alignment SH 86 from the Geometry Project 12345 Design by
right-clicking <R> on the alignment name and selecting View from the

fly-out menu.
#4 Bentley InRoads 2004 Edition ==
File Suface Geometry Drainage Evaluastion Modeler Drafting Toole Help
<Unnamed: - B @.\)}?x B A
: = | Name IType ] Description J By Whom
== Geometry Projects l=sHas Vertical Alignment  Proposed SH 86 cmfTiesen
#-j== Default ESH 86V Vertical Alignment  Proposed SH86... cmfriesen
=2 12345_Design
+-4 Cogo Buffer
+- f Default
+L/]BHES .,
* / el Set Active
Delete
Empty
| View
Fit
Review. ..
Read-Only
Details...
Chord Definition
B ) ey [T [ | 3

r

4

B =
[
At =—DudtdoogF a4 [ | b

The alignment display is based on the geometry style assigned to the
alignment. This display method is suitable but does not allow the user any
options or allow annotation of the geometry. The next steps illustrate how to
customize the graphics display for geometry elements.
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5. Select Geometry > View Geometry > Horizontal Annotation

g4 View Horizontal Annotation

S |

Mairt ]Annutate ] Active Styles | Tabiing |

Method Mode Eilter
% Automatic " Paints Q
Tags...
" Interactive * Mignments #
Hep |
Apply Style: Alignmert Lj Display
S :tj F‘(I;lnts As: ey ,]
— ¥ Elements
SH 86 W Atach Tag
Iv Complex

[~ Tangents
[~ Subtangents
I Radials

[ Chords

¥ On-Mignmert Poirts
[~ Off-Mignment Paints

[~ Annotate Duplicates

Apply

Preferences... ‘ Close

|

6. Key-in SH 86 in the Annotate field and Tab from the field.

7. Set options for the Display section of the dialog as shown in the above

screen shot.

8. Select the Annotate tab.

&3 View Horizontal Annotation

BEx)

Main  Annotate ]Ac:ti\re Styles ] Tabling ]

I~ Points
v Elements
[~ Dual Dimension
v Use Atemates
I~ Table

_giowse,|
e |

Help

Apply

Preferences... | Close |

9. Check on Elements and Use Alternates. Toggle all other checkboxes

off.
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10. <D> the Apply button. This will write alignment SH 86 to the
MicroStation Screen and annotate the alignment.

Note how Bearing and Distance annotation is displayed along the tangents.
If the alignment contains horizontal curves, curve data is displayed.

r“ =2 )’\‘
-l
N88° 19'40"E
e —
1108.62"
Bt=-Dasdaongexd | _>|;I
'n . (=)<
| - K i
>
| ac = —€17'42"
1} Tc =233.69'
l Lc =477.35
{ Rc =21120.00'
h [
>E——><———xf——x———)<———><———><———><——-—><———x———x———x——
Bt=Cusrocopxd _ | - _>|;I
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11. Return to the View Horizontal Annotation dialog

12. <D> the Annotate tab, Toggle on Points, <D> Apply

-

ﬁ View Horizontal Annotation g [

Main | Arnotate | Active Styles ] Tabling]

v Elements

[ Dual Dimension
v Use Atemates
[ Table

Apply Preferences... Close

Notice that in addition to annotation for tangents and curves, alignment vertices are
annotated.

B
_I
X

L

TN =1558417.74 .
E =3267409.40

\ W o $ kWi A AVa o
= PR - R | _»j_l
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13. On the Main tab, click the Help button and review the descriptions for
the various components that can be displayed.

%# View Horizontal Annotation g =i ﬁ_‘
Main I.Pﬂnntate ] Active Styles ] Tabling ]
i~ Method i~ Mode 1 Filliar
i+ Mutomatic " Points
" Interactive ' Mignments ﬂ]
Apply Style: i.-’-‘-.lignment Lj ~ Display
Annotate: W f-.j Siganin ]Cﬂ—jj
Selected: I Ees
SH 26 v Attach Tag
v Complex
v On-Alignment Points
[ Off-Alignment Points
[~ Tangents
[~ Subtangents
[ Radials
[T Chards
[T Annotate Duplicates
Apply Freferences... Close

14. Experiment displaying an alignment with Points and Elements turned
on or off on both the Main tab and the Annotate tab.

15. Experiment displaying the various components available in the display
portion of the dialog.
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Lab 8: Selection of Geometry for display and/or
Annotation
Methods for defining geometry elements for display and/or annotation.
1. Select Geometry > View Geometry > Horizontal Annotation
2. <D>the Main tab

3. Set Mode to Alignments

-

8 View Horizontal Annotation

b i ].-’-‘-.nnu:utate] Active Styles | Tabling |

dulily

i~ Method i~ Mode
* Automatic " Paints
Tags

7 |nteractive I & Aligrments -

g Help
Apply Skyle; iElement = Drizplay
Ea l.— ij Faints Az [-g )

] v Elements

Selected:

v Aftach Tag

[v Comples
v Orndligrment Points
| Off-Alignment Points
| Tangents
| Subtangents
[ Radials
[ Chards

[ Annotate Duplicates

Apply | Preferences... Cloze
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4. Set the Apply Style to Alignment

5. <D> in the Annotate field. The Filter button becomes active

8 View Horizontal Annotation

BE <]

i~ Method - 4 1~ Mode -
% futomatic ™ Pointz

i Interactive

Apply Style: !.-"-'-.Iignment

Selected:

Main |.Pnnatate I Active Styles | Tabling I

i Alignmerts

_,J i~ Display - ~

Points As: ICE" T I

¥ Elemerts
W AMtach Tag
W Complex
v On-Mignmert Points

[T Off-Mignmert Points
™ Tangerts
[ Subtangents
™ Radials
™ Chords
[T Annotate Duplicates

Filter...
Taos... |
b |

Apply Preferences...

Close

6. <D> the Filter button. The Geometry Selection Filter dialog will

appear.

ﬂ Geometry Selection Filter

LJokd

& alignments
Cancel I
Fence Mode: I : - i Hel
elp I
Awailable: Selected:
Mame | D ezcription I Style ame i D egcription | Style
Default Default
SH 86 Proposed 5H 86 ALG_FRO
Side Road  Side Road Alignment  ALG_PRO
a |3 & |fer | (3
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Note: Available alignments are shown on the left, Selected (for display
or annotation) alignments are shown on the right. This makes it
possible to select multiple alignments for display or annotation.

7. Add-> alignments SH 86, Side Road to the Selected field by selecting
the names in the Available list <D>, and <D> ADD-> (or <D><D> on
the names) in the Geometry Selection Filter dialog.

Note: The data in this dialog can be sorted by clicking <D> on the
column headers. Multiple selections of alignments can be made
through the use of the <CTRL> or <Shift> keys.

g% Geometry Selection Filter g [
Show: I oK.
+ Aligrments ] I
Fence Mode:
Help
Awvailable: Selected:
Mame | Description | Style M ame | D escription | Shle
Drefault Default \_I SH 86 Proposed SH 86 ALG_PRO
Side Road  Side Road Alignment  ALG_FPRO
<- Swap -»
Maone
< 1 m 2] All ] I | )

8. When done identifying the desired alignments in the Filter dialog, <D>
OK — the Selected geometry is populated in the Selected field

g View Horizontal Annotation Q cl @

Main ]Annotate | Active Styles | Tabling |

i~ Method -~ Mode ] -
fv § " Points

Tags...

" Interactive % Alignmernts
; gin Help
Ppply Style: jHemem L] Display
e I— j—_j Points As: [y L
Selected: i Bements

SH 86 [+ Attach Tag

Side Road

v Complex

¥ On-Alignmert Points
| Off-Alignment Poirts
I~ Tangents

I~ Subtangents

™ Radials

[ Chords

I Annotate Duplicates

Apply Preferences... Close
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9. <D> Apply, the selected alignments will display in MicroStation

10. Review results in MicroStation

At =B FooaFxd = »
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Lab 9: Display or Annotation of Cogo Points

1. Inthe Main tab of the View Horizontal Annotation dialog,

set Mode to Points

g View Horizontal Annotation

M)

Main ].Hnnutaie | Active Styles | Tabling |

fr:[a.:frtimaﬁc fh:m;‘iints
" Interactive " Mlignments m
i i Help
Apply Styie! | Element | [ Display
Pl I— j‘_j Points As: |-y o
Salected: v Cogo Points
v Attach Tag
v Complex
7o
B
r
it
e
r
I Annotate Duplicates

Apply ] Preferences... I

Cloze |

= Cogo points can be selected for display and/or annotation

Note: Whether you are annotating Points or Alignments, keep in mind

that the element selection button ﬂ can be used to graphically
identify the geometry of interest. This is universally true in
InRoads whenever the selection button is displayed.
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2. <D> the Annotate field to activate

the Filter button

3. <D> the Filter button. The Geometry Selection Filter dialog will

appear.

ﬂ View Horizontal Annotation

MEIX

Main ]Annotaie ] Active Styles l Tabling ]

i~ Method 1 |- Mode
by tomatic * Paints

" Interactive " Mignments

Tags...
Help

Apply Style: I Element

)

i —

Selected:

Diisplay

Poirts As:  [rgy

¥ Cogo Points
v Mtach Tag
[v Complex

Annctate Duplicates

Apply Preferences...

Close

4. Select points 1001-1005 & 1010 from the Available field and add them

to the Selected field.
&% Geometry Selection Filter g O
Showe (% Paints 0K,
€ Aligriment B ]
J s :]« Help
Luvailable; Selected;
Mame ] Description I Shile A' Add Narne J Description 1 Style
1009 BLE_EXIST 1000 ALG_EXIST
oM BLGE_EXIST s 1001 ALG_EXIST
1012 ALG E><|5T| | ~ 1 1002 ALG_EXIST
1 ALG_EXIST 1003 BLG_EXIST
100 Default =| < Swap -+ | (1004 ALG_EXIST
m Ciefault | 1005 ALG_EXIST
2 MOMN_Sect-c| 1010 ALG_EXIST
M =
3 MOMN_Sect-c. .&J
4 HW Sec Lln'vl
<] J e M | | B
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B Geometry Selection Filter E] El
Shaw: % Paints oK
) | T
L [
Available: Selected:
Mame | Description | Style e Mame Description | Style
1008 ALG_EXIST I_I 1001 ALG_EXIST
1009 ALG_EXIST 1002 ALG_EXIST
1011 ALG_EXIST 1003 ALG_EXIST
1mz ALG_EXIST 1004 ALG_EXIST
1 ALG_EXIST |= | <-Swap-:| 1005 ALG_EXIST
100 Default 1ma ALG_EXIST
m Default
1000 POB ALG_EXIST M
v
a| i (3] Al <] i | 2]

5. <D> the OK button. The points populate the Selected field
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& View Horizontal Annotation

/o

Main lﬂnnotate ] Active Styles ] Tabling I

Method Mode
f* Automatic {* Points
Tags...
" Interactive  Alignments ﬁ
[ 1
oy S [Eomarg <] [ Dipley
pnotate: [ 4] Points As: |cel -
Selected: ¥ Cogo Points
1001 Iv Attach Tag
1002
1002 v Complex
1004
1005 [
1010 -
-
-
-
-
[~ Annotate Duplicates

Apply Preferences...

| Close

6. <D> the Apply button in the View Horizontal Annotation dialog.

-

CE =T - N A

i o

7. Experiment displaying various Alignments and Points with the

assorted settings.

Note: Remember to toggle on

Points in the Annotation tab if you need

to see Cogo Point numbers, Northing, and Easting. Keep in mind
annotation settings are derived from the Geometry Style
Manager Type: Points for the assigned Geometry Style.

Dizplay 383
|7F'nints.~’-‘n.s: ICE" vI N = 1577713.57
¥ Cogo Paints E = 2847510.10
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Lab 10: Alignment Station

ing

The default station at the beginning of a newly created horizontal or vertical
alignment is 0+00. This value can be changed as shown later in this lab.

One of the easiest methods for determining assigned stationing values is through

the alignment review commands.

1. Make 12345 Design the active geometry project by right-clicking on
this geometry name and selecting Set Active from the fly-out menu.

%3 Bentley InRoads 2004 Edition =Joed
Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools Help
<Unnamed:> - @\)’?x ."":' tai B
= | Name ] Style ] Description ] By Whom l Last Revised
- £ Geometry Projects Lo Ron Brys 5/29/2007 7:4:
e _f Default Default emfriesen 4/14/2007 54
- " TflsHas ALG_PRO  Propased SH 86 Ron Brys 5/23/2007 4.3
+]-44% Cogo Bu e " Side Road ALG_PRO  Side Road Alignment  RonBrys 5/15/2007 10::
+- f Default ggve
i m SH86 Save As...
+- J Side Roz
Set Active
Delete
Empty
28 Surfaces = Get  Details... >
Toggles the Feature Filter Lock

2. Right-click on the alignment SH 86 and select Review from the Fly-out
menu. The Review Horizontal Alignment dialog will appear.

244 Bentley InRoads 2004 Edition

= %]

Toggles the Delete Ink Lock

Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools Help

<Unnamed: A @\Z?X ."“" o E
= | Name I Style ] Description ] By Whom I Last Revised
=& Geometry Projects g Ron Brys 5/29/2007 T+
+-j== Default i Default Default amfriesen 4/14/2007 5:
= 12345 _Design S 8Has Newi... SHB6 Ron Brys 5/23/2007 4.
H ’:f. Cogo Buffer i Set Active d Alignment  Ron Brys 5/15/2007 10
+_f Default
- 5HB6 Delete
+ m Side Road Empty
Wiew
Fit
I Review...
Read-Only
Details...
Z5 surfaces 2 Geometry ]‘ i Il P t Y
: Chord Definition ;

Note: Fly-out menus can be access from either the workspace or
feedback panes. Also note that selecting an alignment for review
switches it to being the active alignment.
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£ Bentley InRoads 2004 Edition =JIo/Ed
File Suface Geometry Drainage Evalustion Modeler Drafing Tools  Help
<Unnamed: v_ BN ."""5J'66'
: = | Name ] Style ] Description J By Whom l Last Revised
=52 Geometry Projects ‘3:’, Ron Brys 5292007 7+
+ E Default _fDefauIt Default cmfriesen 4/14/2007 5:
= 12345_Design BN Nohio. SH 86 Ron Brys 5/23/2007 4:.
+)- 4%, Cogo Buffer [£Tside Road i d Aligrment  Ron Brys 5/15/2007 10
+- f Default
+- f SH86 Delete
+ m Side Road Empty
View
Fit
I Review. ..
Read-Cnly
Details...
S§ surfaces B Geometry ]‘ 4 A / tion (3]
Toggles the Delete Ink Lock Chatd Defixtich -'

3. Investigate the stationing assigned to horizontal Alignment SH 86

= |[nitial station value is:
% Bentley InRoads 2004 Edition (=JloEd

File Swface Geometry Bridge Drainage Survey Ewaluation Modeler Drafting Tools Help

<Unnamed: - @\)ﬁ'x .””“” 5'{11'[1'
PR mEBES SR /e T &L B

o

-5 Geometry Projects
) ja= Default
= =] 12345 _Design
+1-4% Cogo Buffer
+- " Default
= f]sHss
le= SHa6
5H 86 v
+- A" Side Road

B staces g Geonetry [ 4[|

Toggles the Delete Ink Lock

4. Review the Vertical alignment SH 86 V associated with horizontal
alignment SH 86.

= Is the stationing for the horizontal and vertical alignments
synchronized?

Page 72 InRoads Geometry Fundamentals



Chapter 3-Geometry Annotation

Lab 11: Displaying Stationing
Display stationing and alignment keypoints.

1. Prior to displaying the stationing, display the lifework for the
horizontal alignment SH 86

Hint: Right-click on the alignment name in the InRoads explorer
window and select View from the fly-out menu.

2. Select Geometry > View Geometry > Stationing. The View
Stationing dialog will appear.

g View Stationing ==
Station Equations ] Radius + A ] Transition Radi ] Event Poirts ]
Main l Regular Stations | Cardinal Stations ] Pls |
Horizontal Alignmert:  [SH g6 -] iJ Help
Method 1 1 Limits
+ Automatic [ Station
™ Interactive Horizontal Shart _J
" Interactive Vertical t _J
Made i
& Crape Interval:  [500.00
£ Statiory arid : [~ Drop Station Equation Name
- Symbology
Display | Object | Name J Calor ]h
= Major Ticks ALG_PRO_Sta-Maj. BYLEVEL | |
=] Major Stations ALG_PRO_Sta-Maj.. BYLEVEL
=] Minor Ticks ALG_PRO_Sta-Min.. BYLEVEL
| Minor Stations ALG_PRC_Sta-Min.. BYLEVEL
| Cardinal Leader ALG_PRO_Cardina.. BYLEVEL
=] Cardinal Stations ALG_PRO_Cardina.. BYLEVEL
@ Pl Leader ALG_PRO_Candina. BYLEVEL ||
Edit...
| Apply " Preferences. . I Close |

3. <D> the Preferences button.

Note: The Preferences dialog is used to load preset settings for a
particular tool. In the View Stationing dialog the preference is
setting the interval and symbology of the display graphics.

4. Load the Preference Proposed—100 Ft Interval.
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-
&% Preferences

Delete

Preference 'Propozed-100 Ft

Interval' loaded Help

X
M ame
E:-:i&ting-SElEl Ft Interval Lgft [
:F'mpose-d-mﬂ Ftinterval | 3 Save
F'ru:uposed:1 00 Ft Interval Hig:VE Save fs...
< | i [
e

5. <D> Proposed-100 Ft Interval

6. <D> Load then Close button.

£ View Stationing g =

Station Equations ] Radius = A ] Transtion Radii ] Event Points ]

Main l Regular Stations ] Cardinal Stations ] Pls 1
Horzontal Alignment: |SHBE ;i iJ Help

Method 1 Limits

' Ay tomatic [ Station

' Interactive Horizortal Shart J _J

7 Interactive Vertical i | : .._J

~Mod 1
e Interval:  |100.00

¢ Station and Dffse! [~ Drop Station Equation Name
- Symbology
Display ] Ohbject ] Name J Colar ]h
£ Maijor Ticks ALG_PRO_Sta-Maj. BYLEVEL | |
| Maijor Stations ALG_PRO_Sta-Maj.  BYLEVEL
=] Minor Ticks ALG_PRO_Sta-Min.. BYLEVEL
[1] Minor Stations ALG_PRO_Sta-Min.. BYLEVEL
] Cardinal Leader ALG_PROQ_Cardina.. BYLEVEL
| Cardinal Stations ALG_PRO_Cardina.. BYLEVEL ]
@ Pl Leader ALG_PRO_Cardina.. BYLEVEL |a|
Edit...
Apphy | Preferences... I Close |

7. In the Symbology portion of the dialog, select or de-select the
alignment components for display. Loading the preference sets the
default interval for major stations.

8. <D> Apply to display the stationing.
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At =Husdocgpxd | 3

The View Stationing dialog is populated with the predefined settings from the
stored preferences. Notice the interval field and settings under the symbology
section. The display toggles define what will display; the name column reflects
the InRoads named symbology defining graphical attributes for displayed items.

There are several standard CDOT preferences to choose from, depending upon
the type of alignment stationed and station interval. Choose the appropriate
preference and <D> Apply to see the stationing.

Keep in mind that text size is dependent on the Global Scale factor active at time
of display. Select Tools > Options [Factors] if necessary.

9. Change the Global Scale Factor and redisplay stationing.

10. Experiment displaying stationing using various CDOT preferences
until presets becomes familiar.

11. Experiment with the various tabs and settings in the View Stationing
dialog and investigate changes made when stationing is redisplayed.
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Flacement | Left = I
Justification: iF‘ig"ﬁ Certer .I
Precision: iﬁ = I
Format: iSSHE.SSS hd |
Offset: i-| o0

1~ Ticks
Left Offset: |_|}_|34
Right Offset: ||}[;.q

Minors/Major: |4

&8 View Stationing Q [
Station Equzm_l_ﬂadm;_tL, Transition Radii I Event Points
Main Regular Stations Cardinal Stations | Pls
[ior] =
Crientation Orientation
" Parzallel " Parallel
& Pempendicular &+ Pempendicular
Direction Direction
" Up Station " Up Station
& Down Station ' Down Station

Flacement: Right =

Justification: [m
Precision: m
Faormat: m
(Offset: Im—
Ticks - i
LehOFset:  [002
Right Offset: [ﬁf'n'n_

Apphy l Preferences... I Cloze |
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Lab 12: D

efining Stationing

Upon creation, alignments are defined with a beginning stationing of 0+00.
Stationing can be redefined from any location along the alignment. Additionally,
station equations can be incorporated.

1. Select Geometry > Horizontal Curve Set > Stationing. By default,
this dialog displays the beginning station value of the active alignment.

£ Stationing D .
Horizontal Alignment: |SH 25 j i—J | Apply |
Starting Statiar: |1 00+00.00 I Cloze I
M arne: |‘IDDD

Help
Marthing: [1E8841774 &
Easting: [3267409.40

Wertical and Superelevation Alignments
" Do Mot Update

I'? Sunchronize Starting Stationz I

" Maintain Station Difference

Station Equations

Back Station Ahead Station

Mew.. |

2. Select Synchronize Starting Stations in the Vertical and

Superelevation Alignments field.

Set the beginning station of alignment SH 86 by keying in

125+25.36 and choosing Apply.

Verify the change has been applied by redisplaying the stationing
using Geometry > View Geometry > Stationing and click Apply.
Also, check the beginning station value of any associated vertical
alignments by using the review command.
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Notes:
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The options for Vertical and Superelevation Alignments should
be considered carefully. Do Not Update will leave the stationing of
vertical and superelevation application stations as is, Synchronize
Starting Stations will update their stationing to match that of the
horizontal and Maintain Station Difference will keep any difference
(delta) in the current starting stations.

InRoads does not require a “+’ when keying in a station. The plus
sign will be added automatically.

Any point along the alignment can be specified as the location for
the input stationing value. The alignment location defined by either
name or the northing and easting fields is the location the input
stationing will propagate from.

5. Set the beginning station of alignment SH 86 by keying in 32062.24

and choosing Apply.
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ﬂ Stationing

[3 "‘

Harizontal Alignment; |SH g

Starting Station:

320+62.24

;J jf_] Apply |
Cloze

M arne: 1000
Morthing: 1558417.74
Easting: |3267409.40

Yertical and Superelewvation Align
" Do Mat Update

™ Sunchronize Starting Stations

7 Maintain Station Difference

Station Equations
Back Station

ﬂ Help

et

Bhead Station

e, .

6. Verify the change has been

applied by redisplaying the stationing.

Select Geometry > View Geometry > Stationing then click Apply.
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Lab 13: Station Equations

If there are inequalities in the alignment, station equations may be required. These
equations can be either gap or overlap equations.

1. From MicroStation Select Utilities > Saved Views. Apply saved view
Station Equation. Once applied, close the Saved View dialog

g Saved Views g
I%\rr_.? > E,:,‘" Wiew: 1'1
Hame Description |
Crrive €23 180+00 Owerlaping aligrnment
Holder Diriveway alignment fram graphics
FPOB Begin Project
CH oB A T 1 Sl TERRATE 11 A TUILT
Station Equation PT 356+45.30
< |
Apply Optionz
[ fwindow |
[v Camera Position
v iew Attibutes W Levels
[ Clip%alume [V Reference Settings
Cloze Apply

At =FadFocmEad

At the PT of the curve a station equation is necessary to tie to previous work. The
values are:

Back =356+45.30

Ahead = 356+40.30
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2. Select Geometry > Horizontal Curve Sets > Stationing. The

Stationing dialog will appear.

ﬂ Stationing

AEX]

Harizantal Alignment: |SH o6

;J i*_] Apply |

Cloge I

Help

+

Starting Station: |320+52_24
M arne: |‘l oo
Moithing: [1556417.74
Easting: |3267409.40

YWertical and Superelevation Alignments
(" Do Mot Update

* Synchronize Starting Stations

{7 Maintain Station Difference

Station Equations
Back Station

Ahead Station

Mew...

3. Verify SH 86 is the horizontal alignment.

4. At the bottom of the dialog, choose New. In the resulting box, enter
the Back Station and the Ahead Station as shown below.

B Add Station Equations

BE

Back Station: |355+45_3|:|

dhead Station: |,:-.' IEE+40.30
[ #dd Horizantal E vent Paink
[ AddYertical Event Paint

Apply

Cancel

Pl

Help

5. <D> Apply
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6. <D> Cancel to close the Add Station Equation dialog. The station

equation will be shown in the parent dialog

rﬂ Stationing [g [l ﬁ1

Harizontal Alighment; |SH a5

=l _ﬂ Apply

Wertical ahd Superelevation Alignments
" Do Mat Update

% Sunchronize Starting Stations

™ Maintain Station Difference

Statting Station:  [320+62.24 Close |
Narne: 11000 Heln
Northing: 155641774 +

Essting: |3267409.40 J

Station Equations

Back Station Ahead Station

356+45.30 &, 356+40.30
[

7. <D> Close in the Stationing dialog

8. Redisplay the stationing for alignment SH 86

At —Fa iAo B4 ]
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Notes:

= The ahead station must be prefixed with an equation name. The
name must consist of at least one alpha character.

= An alignment can contain multiple station equations.

= Annotation of stationing lying within the range of a station equation
will be prefixed with the equation name. If the prefix is undesirable,
toggle on Drop Station Equation Name in the View Stationing
dialog and redisplay the stationing.

£ View Stationing E] =
Station Equations ] Radius + A l Transition Radii ] Event Points l
Main 1 Regular Stations | Cardinal Stations 1 Pls |
Horzontal Alignment: ]SH a5 _:j ﬂ Help
i~ Method —  Limits 1
% Automatic [ Station
" Interactive Horizontal Sttt ! ..‘.J
" Interactive Vertical ] _J
i~ Mode - i )
i Interval:  |100.00
" Statior and Offsat IJV Drop Station Eguation Name I
— Symbology -
Display I Object I Name J Calor 16
=] Maijor Ticks ALG_PRO_Sta-Maj.. BYLEVEL |
=] Maijor Stations ALG_PRO_Sta-Maj.. BYLEVEL |=
=] Minar Ticks ALG_PRO_Sta-Min.. BYLEVEL
[] Minor Stations ALG_PRO_Sta-Min.. BYLEVEL
B Cardinal Leader ALG_PRO_Cardina.. BYLEVEL
-] Cardinal Stations ALG_PRO_Cardina.. BYLEVEL
@ Pl Leader ALG_PRO_Cardina.. BYLEVEL |a|
Edit...
Apphy Preferences... J Close |
] 5
H iy =] =
) ;?3' ‘f 7 [=] __.!
o W ¥ o
% J S .7 ¥
Lt} =] H.';
& o]
3

bt =B o opFxd | _»J-‘
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Lab 14: Horizontal Alignment Tracking

Two methods exist for receiving interactive information relative to a horizontal
alignment. Both methods report on stationing, offset, elevation, etc. One
method reports the elevation of the active surface, the other reports the elevation
of the active vertical alignment.

Horizontal Alignment & Surface Elevation Tracking

1. Recall Saved View Side Road

AE=—DadFoomEad

In addition to reporting on station and offset information relative to the active
alignment, the following method will report on information relative to the active
surface.

2. Select File > Open and load the surface
12345SURV_Surface Existing.dtm from the
C:\Projects\12345\ROW_Survey\InRoads\DTM folder.

3. Select Tools > Tracking > Tracking to track both the active horizontal
alignment and information relative to the active surface

4. Select Activate to initialize the command. Slide the cursor along the
alignment to interactively update the display in the Tracking dialog. If
a <D> (data point) is entered in the design file the information toggled
on is displayed graphically
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ﬂ Tracking

¥ Northing: M =1556314.47 m
I+ Easting: E =3279616.09 SR
Iv Elewation: Elew =BE20.00

Cloze
I Slope: Slp=1.53%
[ &spect & 301.44
W Station; Sta=A 445+17.00

v Dffset: Lt160.24

V1!
] - . s
| | \in_“."_;ﬁ_ ?— = O0E i
(Y A g R o
S ] Stoch disia a2
I I Byl
I | e
R I ZE
S O
bt =[Fadsiocgrad ] _,J_J

Note: Select the Symbology button in the Tracking dialog to examine
the attributes assigned to annotation placed in the MicroStation

design file.

Horizontal & Vertical Alignment Tracking

The second method tracks the station and offset relative to the active horizontal
alignment along with the elevation of the active vertical alignment. Station,
Offset, and Elevation information is displayed in the message field of the
InRoads interface.

1. Select Tools > Tracking > Horizontal Alignment to track the active
horizontal alignment.
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%3 Bentley InRoads 2004 Edition M=%
Fle Suface Geometry Survey Evaluation Modeler Drafting Tools Help
<Unnamed: - @\Z’(y .-- sd‘i'ﬁ'
: 1 Name ] Type ] Description J By Whom
- & Geometry Projects SH 8sv Vertical Alignment Proposed SH86... cmfriesen
+-jo= Default
- f=] 12345 _Desian
+-+", Cogo Buffer
S5 curfaces & Geometry |# 4] ¢ | | | =
“Sta: A 449+25.83 Off: 44.27 Elv: 6618.007 -

2. The results display in the status bar of the InRoads interface.
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Note: The readout interactively reflects the location of the cursor
relative to the active alignment. If a second horizontal alignment
is selected with a data point, <D> the offset displayed will be
relative to the two alignments perpendicular to the active
alignment.

LT _Lrsmgnl

1% Cogo Buffer

-"‘—\.\_\_\_\_\_\_ -
bt =[FasFoogE x| i L]_J
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Inversing Between Alignments - Overview

Another useful geometry utility is Geometry > Utilities > Inverse Direction.
This command can be used to interactively inverse between data <D> points

identified graphically.

Enabling the geometry point snap will lock data points to defined alignment or
Cogo keypoints. Executing a second graphic data point will post the inversed
data to the MicroStation file.

r

] ;
Fle Suface Geometry Survey Ewaluation Modeler Drafting Tools Help
<Unnamed> - BN WS¢ H A
: : ] Name ] Type ] Description J By Whom
EI=) Feometrv Projects SH 86V Vertical Alignment Proposed SH86... cmfriesen
+-j== Default
- =] 12345 _Design
+-+", Cogo Buffer
+- " Default
=-[f]sHes
SHBE Y
+- " Side Road
S surfaces 2 Geometry | & 4| v |o =

I?m?N81”38'10'E598.83 I

T
Y= B r = e
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Transforming Alignments - Overview

Entire geometry projects, individual alignments, or Cogo points can be
transformed by moving, scaling, or rotating selected items.

The transform command is found under the pull-down menu
Geometry > Utilities > Transform

& Transform Geometry E]
Paints/dlignments
" Paints Selected:
Cloze
o M Alternate B
Transform:
#| k|
I Transform Entire Project s
Method: Custom - Help
Rotation
Mode: By Angle = et

Angle: 20000 ﬂ Horizontal: {4 nooo
Werical  [1.poo0

Original Paint Drestination Point
M ame: M ame:
Nerthing:  |1555854.03 Morthing: (1555784, 03
: + : +
Easting: 3279671.70 Easting:  [3279771.70
Elewation: |0 0o Elewation: {0 0o

Shown above is the transformation of alignment Alternate B. The alignment has
been moved 100 feet east and 100 feet north as indicated in the delta coordinate
values defined in Original Point & Destination Point fields. Additionally the
alignment has been rotated 22 degrees clockwise. The point of rotation is about
the coordinates defined in the Original Point fields.

Note: This command does not create a copy of the specified alignment.
It will transform the original alignment specified. Use the
Geometry > Copy Geometry command prior to use if a copy
is desired.
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4. Geometry Management

When the Survey/ROW group exports geometry from an InRoads Survey
Fieldbook, the Geometry Style assigned to the geometry element is based on the
InRoads Feature Style assigned to the surveyed element. If the associated Geometry
Style is not found, the Style Default is used. After exporting, the user can change
the geometry style associated with existing geometry and apply appropriate
symbology. This is true if working with geometry generated from field survey
information or from geometry created in the design process.

As standard procedure, CDOT may wish to direct each discipline to maintain
independent geometry projects for specific projects. By doing so, the various
disciplines would be responsible for maintaining their data and also be responsible
for coordinating with other workgroups to ensure everyone is working with the
correct foundation geometry.

Possible scenarios:

o When Survey exports the fieldbook to a geometry project it is stored in:
Drive:\JPCH#\ROW\InRoads\Geometry\ as JPC#FB2006_02_06_A.alg
(FieldBook A dated February 06, 2006 or otherwise named)

o Design may have use for selective items such as the centerline of road,
fences, utilities, etc. as alignments and/or Cogo points, but not need or want
alignments and Cogo points for every single observation taken in the field.
For efficiency, not to mention segregation of data, the roadway design
discipline may wish to store the alignments they develop in:
Drive:\JPC#\DESIGN\InRoads\ as JPC#Design.alg (or otherwise named)

e Hydraulics or Traffic may desire alignments for drainage structures,
waterways, or pavement design or marking. There may be no need for
Design or Survey to access this data and vice versa.

Segregating geometry by discipline specific geometry projects lessen the
possibility of loss of data through the regeneration of data. If the survey staff
collects additional data or otherwise makes edits to the electronic fieldbook,
they will have to re-export (regenerate) the Geometry Project to provide current
information. In doing so, the possibility exists to over-write geometry created
by other means.

Additionally, allowing individual disciplines the ability to create geometry as
needed eliminates the task of managing who has read/write access to a single
‘master’ geometry project and when access would be available.

However, it does raise the issue of communication. If the disciplines are
dependent on geometry information developed by others, it is imperative that
down-stream users of that information are consulted and notified of relevant
changes.
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Lab 16: Copy a Geometry Project

Goals are to:

= Access a Geometry Project created by the Survey/ROW discipline.
Once accessed, rename and save a copy of the geometry project.

= Save the renamed Geometry Project in the Design project folder (vs.
the Survey folder)

= Rename horizontal alignment names, add/modify descriptions, and
review the geometry styles assigned to the alignments.

1. Select File > Open set the Files of Type to Geometry Projects

£ Open

File name:

Look in: | () Geometry

12345R0OW_ROW.alg
12345R0W_SummitBR..alg
) 123455URY_Fieldbook.alg

sl e ®BekE-

|123455UHV_Fieldbonk.aIg

Cpen

Files of type: |113eon-|e‘fn‘r Projects (" alg)

Cancel

i

Help

2. Navigate to the directory path
C:\Projects\12345\ROW_Survey\InRoads\Geometry

B

x| & & cf E-

File name

Files of tyy

g Open
Look in: ]_‘.- Geometry
(8 15344 (7 Desktop
| cage [} My Documents
B398 T Computer
% Local Diske (C:)
I} Projects
= 12345
Iy ROW _Survey
i) InFoads

= TR AT
s DVD/CD-RW Drive (E)
5 d drive on ‘Spectrum’ (K))
(a2 Shared Documents

|) Bob Mecham's Documents
) Guest user's Documents

3. <D> the Geometry Project 12345SURV_Fieldbook.alg

4. <D> the Open then Cancel button. The Open dialog will close.
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% Bentley InRoads 2004 Edition M=
File Surface Geometry Ewalustion Modeler Drafting Tool: Help
o 5 e
bl Wl @Y el G |
BEREO oW Ea T h a1
Mame | Description | B Whom i
= % Geomelry Projects ':.", R.on Brys N |
+-== Defaulk 13103 Edge of Oil Ron Brys
- 13107 Edge of O Ron Brys
f 13205 Traffic Control ... Ron Brys
_f 13214 Traffic Contral ... Ron Brys -
. : -{ 12721 & Te=FFir arbeal Meme Do v
2 Geometry |£ Typical SectlonsJ H« | bl < >
Changes the name of a cross section set
At this point, a “‘copy’ of the survey geometry project is loaded into memory. The
following steps will rename the geometry project and save this copy in the Design
discipline folder.
Note: Loading a file into InRoads makes it the active entity by default.
5. Select Geometry > Copy Geometry
g Copy Geometry g
Harizontalz ] Werticalz ] Superelevations ] Cogo Pointz ]
|
Geometry Project. — 1123455URY_Fieldbook
Help |
M ame | De
12345 Deszign SH
123455URY_Fieldbook RJBE
Drefault
< 2]
Geometry Project: |FE-'W'|:urking Copy
Description: Copy of Survey data
Cloze |
Page 93

InRoads Geometry Funamentals




Colorado Department of Transportation

9.

10.

On the Projects tab, in the From section select:
12345SURV_Fieldbook

In the To: field key in
FB-Working Copy

In the Description: field key in Copy of Survey data

<D> the Apply then Close buttons.

Verify the copy is created by checking the InRoads Explorer pane.

g4 Bentley InRoads 2004 Edition

=/

Al

File Suface Geomety Ewvaluastion Modeler Drafting Toolz Help
oy F¥ A
o1 o D b |

<Unnamed: - @ ¥ H - & E

Mame | Description Bt "Whiom [iel

] % Geometry Projects ‘3:: Ron Brys

+ E Defaul _f 13103 Edge of Qi Ron Brys

+ | i1234550RY Fieldbook. 13107 Edge of O Ran Brys

4] = 12345 _Design S 13z0s Traffic Control ... Ron Brys

+-|== FB-Working Copy S 13714 Traffic Control ... Ron Brys
_f 13216 Traffic Control ... Ron Brys -
%Surfacesm T‘“”‘ . -t -oT _—

Annotates curve sets (arcs and their associated spirals)

11. In the InRoads explorer window, <R> on FB-Working Copy geometry
project and select Save As... from the shortcut list. The Save As

dialog will appear.

B Save As

Savein | ) InRoads d =5 Ed-
4.1 IChs.2 [a71st
4.2 5.3 |[CiBackups
4.3 5.4 =] 12345 _De
4.4 5.5 =] 12345 _ize
4.5 5.6 =] FEO1-War
5.1 5.7 = 12345 _e
< £d
File name: |1 2345 _Geametny Training. alg Save I
Save as type: |Genmetry Projects [* alg) j Cancel
Help
Active: |FB-'-.-'-.-'|:|rking Copy j Options. .. |
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12. Save FB-Working Copy to the C:\Projects\12345\Design\InRoads
folder. If necessary, use the drop-down arrow in the Active field and
reselect the desired name to ensure the saved file name will match the
active surface name.

13. <D> the Cancel button. The Save As dialog will close.

Note: Ensuring that the saved Geometry name in the project folder
matches the Geometry name displayed in InRoads explorer will
minimizes confusion.
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14. The original Geometry Project generated by the survey staff is no
longer required. In the InRoads explorer window, <R> on the
Geometry Project name 12345SURV_Fieldbook and select Delete
from the fly-out menu.

g% Bentley InRoads 2004 Edition =1
File Surface Geometry Ewvaluation pModeler Drafting Tool: Help
oy F¥ =
ol by ol | [ el 5 |
i e RS e R R Al =
< Innarned: - @ x . — | 5

Marne | Descripkion By Whorm |
-2, Geometry Projects o Ron Brys
£ [= Default kil Edge of Gil Ron Brys
| == 1234550RY Fieldbooki £ amane Edge of Gil Fion Brys
+] 12345 _Design U Traffic Conkral ... Ron Brys
+ FE-Working Copy Save Traffic Contral ... Ron Brys
Save As. .. Traffic Contral ... Ron Brys
) Fence-Earbed ...  RonBrys
Set Active Fence-Earbed ...  RonBrys
Culvert Corr Sk, RonBrys
Empty Electrical Owerh... Ron Brys -
X i Fdne nF il Ram Rirws
Typical Sect
o= (Geometry & Typ Details. .. »

Changes the name of a cross section set

Note: This will ‘unload’ the geometry project from memory. It does not
delete the original or copy from the hard drive.

15. <D> Yes and verify the geometry project is removed from memory

o]

gi Bentley InRoads 2004 Edition

»._? f/ Delete geometry project '1 234550URY_Fieldbook'?

Yes Mo
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Lab 17: Renaming Alignments

In the case of the geometry project copied in the previous exercise, the
horizontal alignment names (and geometry styles) were assigned when the
survey fieldbook was exported based on the InRoads Survey feature table (FWF
file). These attributes are assigned based on the feature coding assigned in the
field. These names accurately reflect the coding used in the field, but could
benefit from more intuitive naming.

Our goals are to:

»= Modify the alignment names assigned to some the roadway
centerline shots, add descriptions, and assign appropriate Geometry
Styles.

Graphics clean-up

Before continuing with this lab, delete all visible graphics in your
MicroStation file using the element selection tool or a fence. Note that
you are deleting the graphical display of data, not the data itself. The
graphics could be redisplayed using the InRoads display commands
shown in previous sections.

Note: The screened topography and the training guides are either
locked graphics or in an attached reference file, you will not be
able to delete these graphics and will use them for orientation.

Renaming Horizontal Alignments

1. Recall the MicroStation saved view Survey Alignments

r

Ak =DMt Fo B x4 _ LH
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2. Display alignments 13205 & 131979

g% Bentley InRoads 2004 Edition =J0J&d

File Surface Geometry Ewaluation Modeler Drafting Toolzs Help
o g 5| e
Ll B fly 1 g bl T | s

BEBEO e R L E AL

<Unnamed: - '@ x - | b
[arme | Descripkion | By Wharn ||
- o=, Geometry Projects 13103 Edge of il nikollad E|
+-2= Defaulk 13107 Edge of il nikallad
+ = 12345 Design A 13z05 Traffic Contral ... nikollad I
7 13214 Traffic Contral ... rikollad
A 13216 Traffic Control ... nikollad
EIEIDI Fence-Barbed ... nikollad
flEulDEi Fence-Barbed ... nikollad
20429 Cubvert Carr St...  nikallad
f43132 Electrical Cwerh...  nikollad
A 131077 Edge of il nikollad
A 131081 Edge of oil niikallad
A 131682 Traffic Control ... nikollad
A 131884 Traffic Conkrol ... nikollad
L/ is1979 Traffic Contral ... nikollad |
= Geometry | & Typical Sectior 4 | » | '<'r' & T =FFic Conbel mileoll=d '>"v'
Modifies a Feature in the DTM according to edits made in cross sections
r -

A=t FooGE x4 ] _"_J
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3. Select Geometry > Rename Geometry. The Rename Geometry
dialog will appear.

4. From the Type: drop-down list select:
Horizontal Alignment

[ = "
&8 Rename Geometry E]
Type: iHu:-rizu:-ntaI Alignment - I Apply

Fram ) Close
Geomety Project: |FE-"-N'|:|rking Copy j
Harizontal Alignment; |13-| 979 ﬂ w

| i
| i

M arme | Drescription | -~
4332 Electrizal Overhead Line ..
131077 Edae of Ol
131081 Edge of Qil
131682 Traffic Cantral Double Yell...

11315884 Traffic Contol Sin i

.131 379 Traffic Contral Mo FPazz BRI
rabbim | minbes R =ETr

Ta

Name: |Existing CL Seg &

Description: |E:-: centerlling zegment 4|

Style: |BLG_EXISTING |

5. In the From section verify FB-Working Copy is the active Geometry
Project.

6. Inthe From section list locate and <D> on alignment 131979.
Note: This alignment represents the centerline of existing pavement.
7. Inthe To section key in the Name: Ex CL Seg A

8. Inthe To section key in the Description:
Ex centerline segment A

9. Inthe To section set the Style: ALG_EXISTING
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10. <D> the Apply button a confirmation dialog will appear

i Bentley InRoads 2004 Edition

Do you want to rename horizontal alignment '131979' to ‘Existing CL Seg A' and write it to disk?

Yes Mo

11. <D> the Yes button.

12. Rename the centerline alignment 13205 as follows:

Note: You can use the dialog selection icon ﬂ to graphically identify
the alignments for renaming

= 13205

= Name: Existing CL Seg B

= Description: Ex centerline segment B

= Style: ALG_EXISTING

Caution: Profile or Cross Section sets that were created based on the
original alignment names will lose their linkage to the
alignment names after renaming of the alignments. Geometry

renaming should be accomplished prior to the generation of
Profile or Cross Section sets.

13. When done renaming the alignments close the Rename dialog and
check the InRoads explorer window to verify the results.

%% Bentley InRoads 2004 Edition M= x|
FHle Surface Geometny Survey Evaluation Modeler Drefting Quartties Toals Help

<Unnamed: - @\)}?X B 5'JT:'T:' &?H_'\?-'?f
BB REQomE e T L8 -

Mame | Description |
-2 Geometry Projects J 3012113 Deciduaus Hedge
T jee Default f 3013109 Coniferous Trees Grove [C'
£ {5 12345 Design S 3013111 Coniferous Trees Grove {C'
|.+ |§| FB-Working Cowl 3015105 Coniferous Hedge
{30331 Conifergys Tree Grove (CC
f Existing CL Seg A  Ex centerline sebment & |
mExisﬁng CLSegB  Ex centerline segment B v
2 Geometry ]ﬂ Typical Sectio 4 | » | = -

Toggles the Report Lock
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Geometry Utilities

Transposing Alignments

Transposing an alignment reverses the direction of that alignment. Tangent
sections are reversed and left-hand curves become right-hand curves. The
beginning stationing value is retained; however, any station equations previously
defined are deleted. Associated vertical alignments are also reversed.

You may find the need to transpose an alignment if it was surveyed in a
direction opposite from the direction you wish to design (up-stream vs. down
stream). Other instances may be if you create an alignment by importing from
graphics. InRoads will generate the alignment in the direction the MicroStation
graphic was drawn which is not necessarily in the direction of ‘up-station’. Or
you may simply create an alignment in the wrong direction using any of the
InRoads geometry commands.

The transpose alignment command is found under the pull-down menu
Geometry > Utilities > Transpose

& Transpose Q
Alighment: |Siu:|e Foad ﬂ Apply
Selected: e

Side Road

Filter...

Help

i

The command executes once the alignment (s) for transform are chosen and Apply
is selected. The user will have to redisplay any associated stationing or annotation
of the transformed alignment(s).
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Transposing an alignment

1. Use the review tools to evaluate both of the renamed horizontal
alignments. What direction are the tangents running?

Notice that the alignment Existing CL Seg A runs northwest and that alignment
Existing CL Seg B runs southeast?

Alignments created by exporting an electronic fieldbook assume the direction of
the data collection.

Both alignments should run in a Southeasterly direction.

2. Select Geometry > Utilities > Transpose

& Transpose
Alignment: | Eyisting CL Seq & iJ Apply
Selected: Claze
Esizting CL Seg A

Filter...

Help

iy

3. Select alignment Existing CL Seg A for transposing <D> Apply
4. Review the alignment to verify the transposition

£ Review Horizontal Alignment

Geometry Project: FB-working Copy Mode Cloze

" CurveSets ™ Alignment  © Element

Horizontal Alignment: | Euiging CL Seg & | ﬂ | Save s

Project Hame: FE-Working Copy
Dezcription: Copy of Survey data
Horizontal Alignment Hame: Existing CL Seg 4 Dizplay
Description: Ex centerline segment A
Style: ALG _EXISTING = Frirt
Input Factor: 1.0000

3]

LLEL el

Append...

STATION HORTHING EASTING Help
Element: Linear
POE § 3039_1, 0+00.00 1556806.64 3277195.53
PI { 3034_1) [4+C 8 1556791.17 3277251 .61
Tangent Direction: S 74734'41" E

Tangent Length:

Element: Linear
PI { 3034_1) 0+58.17 1556791 17 3277251 .61
PI { 3028_1) 0a 1556775.39 3277312 .23
Tangent Direction:

Tangent Length:

i3

B

5. Save the geometry project FB-Working Copy
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Renaming Vertical Alignments

Two horizontal alignments have been renamed, a description has been added
and the alignments are assigned an appropriate geometry style. Horizontal
alignments are “‘parent’ alignments which can contain ‘child’ vertical
alignments.

1.

In the Workspace bar under the Geometry tab check the horizontal
alignments for associated vertical alignments by expanding the + icon.

£i Bentley InRoads 2004 Edition

BEX

Fle Suface Geometry Evalustion Modeler Drafting Tools Help

<lnnamed: - @\)j’!x B S'J-,ya'

- ] MName

| Type ] Description By W

2 Geometry | 8% Typical Sectio « | » <]

Toggles Pendil/Pen mode

+- 7 131081 | 13‘19?‘3 Vertical Alignment Ron £

=~ " Existing CL Seq B
l= 13205

+ 7 132083
- 47 132128
- 7 13214
+- f 13216
+- 7 132178

+-_f 132180 o
S

B8 Rename Geometry

Select Geometry > Rename Geometry. The Rename Geometry
dialog will appear.

From the Type: drop-down list select:
Vertical Alignment

IT}'DBZ |\-"ertic:al Alignment

From

Geametry Project: |FB-Wnrking Copy

Harizontal Alighiment: |E:<isting CLSeq A

Vertical Alignment: |1 11979

I ame | Description |
131973
To
I arne: |E>:isting Pavement
Description: |Surveyed elevations
Style: |8LG_EAISTING Vert |
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In the From section verify FB-Working Copy is the active Geometry
Project

In the From section verify Existing CL Seg A is the active Horizontal
Alignment

In the From section list locate and <D> on alignment 131979

Note: This alignment represents the vertical elevations of existing

10.
11.

pavement.
In the To section key in the Name: Existing Pavement
In the To section key in the Description: Surveyed elevations
In the To section set the Style: ALG_EXISTING_Vert
<D> Apply then <D> Yes button.

Rename the vertical alignment associated with the horizontal
alignment Existing CL Seg B

Note: You can use the dialog selection icon ﬂ to graphically identify

the alignments for renaming.
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12. In the To section key in the Name: Existing Pavement

13. In the To section key in the Description: Surveyed elevations

14. In the To section set the Style: ALG_EXISTING_Vert

Dl

ﬁ Rename Geometry

IT pe: [vertical Aligrment ji

From . Claze
Geometry Project: |FB-W'leing Copy
Help

Horizontal Alignment; IEHisting CLSeqh

Led L
[ ke

Yertical Alignrment: ]E:-tisting Pavement

I
I

Mame J Deszcription |
Ewxigting Pavement  Surveped elevations

To

Mame; ]E:-tisting Pavernent
Description; |Surveyed elevations

Style: |8LG_EAISTING Vet |

15. <D> Apply then <D> Yes button.

16. <D> Close the Rename Geometry dialog.

£i Bentley InRoads 2004 Edition

Hle Suface Geometry Ewvaluation Modeler Drafting Tools Help

i ‘ @\yx . = 5.00

<lnnamed:

Mame

J Type J Description I By

1081 || |== Existing Pavement
1582
al

+- 7 13
+- 7 13
-J.fn

|_ Existing Pavement
= E Existing CL 5eq B
H Existing Pavement

g g v

- 132180 [

. .
=, Geometry lﬂ Typical Sections 4 | v i .

Toggles the Write Lock

Vertical Alignment  Surveyed eleva... Rc
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These changes have been made in a copy of the geometry project that was
exported from the survey fieldbook. In this copy, some key horizontal and
vertical alignments have been renamed, described, and assigned appropriate
geometry styles to conform to CDOT standards with a naming convention that is

more intuitive.

This is a good time to save the Geometry Project to disk.

17. <R> on the geometry project FB-Working copy and select Save As

from the fly-out menu

g Bentley InRoads 2004 Edition (=%
File Suface Geometry Bridge Dranage Survey Ewaluation Modeler Draftng Tool: Help
<Unnamed: - @ \ )',? X . 3 5'J:$E'
TR wmHEEEES R S| &L
Iame | Drescription | By Wharn s
= % Geometry Projects -~ ‘xﬁ cokraindl
+- [ Default =l |/ 13103 Edge of Oil catrainol
+-[E5 12345 _Desi lelD? Edge of il cotrainl
= / 13214 Traffic Control Single Solid white  cotrain0l
s f 13216 Traffic Control Single Solid white  cotrain0l
1+ )( f16101 Fence-Barbed Wire cotraindl
& )( f16108 Fence-Barbed Wire cotraindl
- f 13 _ S 20470 Culvert Corr Steel Pipe 18" cotrainil
o j i f43132 Electrical Overhead Line Eleva,..  cotrain0l
: 5 12 Delete flSlD?? Edge of Cil cotrain0l
1 )( 13 Empty f131081 Edge of il cotrainl
< )( EI— /131682 Traffic Control Double Yellow cotrain0l
+ )r 1 f 131334 Traffic Control Single Skip Yellow  cotrain0l
< = > Y | f 132083 Traffic Control Mo Pass Left ¥...  cotrain0l |
—_— — f 132128 Traffic Control Single Solid white  cotrain0l v
% Surfaces =2 Geametry | < >" 1
Fits alignment data to a view

The Geometry Project should be stored in the folder:
C:\Projects\12345\Design\InRoads

28 Save As

Save in: | ) InRoads

5.2
5.3
5.4
C25.5
5.6
5.7

£]

~| « & e B~

Ch71st
|Z)Backups
12345 _Design.alg

12345_Geometry Training.alg
ﬂ FB-Working Copy.alg

File: name: |FB—‘.“.|'|:||1<ing Copy.alg

Save

Save as type: |Geu:.metr3.r Projects ("alg)

Cancel

Active: |FB-\“.|'|:|rkjng Copy

[ |
Help
[ |

Options...

Bl
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5. Exploring Vertical Alignments

Lab 18: Reviewing Vertical Alignments

Reviewing vertical alignments is similar to reviewing horizontal alignments. The
Review Vertical Alignment dialog allows you to easily change between multiple

Geometry Projects, Horizontal, and Vertical alignments.

1. Select Geometry > Review Vertical

-

&% Review Vertical Alignment

~

N tMod

Geometry Project: FE-Working Copy ore Close
. . _ & g

Horizantal Alignment:  [Eisting CL Seqd = i Alignment Save As...
o _ r

Yertical Alignment: Esisting Pavement i Element [—

Project Name: FE-Working Copy

De=scription:

Horizontal Alignment Hame:
Description:

Style:

Vertical Alignment Name:
Description:

Style:

Input Factor:

Element: Linear

POE
PWT

Copy of Survey data Display
Exizting CL Seg A Print
Ex centerline segmnent A
ALG EXISTING

Existing Pavenent
Surveyed elevations
ALG_EXISTING Vert
1.0000

Help

STATION ELEV:

0+00.00
N+5R 17

| g

e

T

Byl
<

2. The review dialog can also be opened with the right-click fly-out

menus

248 Bentley InRoads 2004 Edition

File Surface Geometry Ewvaluation Modeler Drafting

Tools Help

<Unnamed:> - @ \ ):’, x . e sd._n._n. 5]
+- 4 131682 P
i
New...
= _f" Existing CL Seg B !
|= Existing Pavem: SebAcue
+-_f 132083 Delete
+- 4 132128 Empty
+- 7 13214
+- 7 13216 View
+- 4 132178 | Review. ..
+- 4 132180 ? =
- 4 132814 Circular Definition
S et

2 Geometry | @& Typical Sections « [ »] |
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Lab 19: Creating Profiles

Prior to graphically displaying a vertical alignment a profile must be created. These
are referred to as profile sets in InRoads. A profile set can be created using a
horizontal alignment, a MicroStation element, or interactively to define the
horizontal (plan) location the vertical information is extracted from. Upon creation,
a profile can display DTM surfaces, vertical alignments and DTM features. Once
created, a profile set can be refreshed to display additional data, turn the display or
data off, or to redraw the graphics based on current DTM information.

Prior to creating a profile set, load the DTM 12345Surv_Surface Existing
if not already loaded. This surface will be used to display an existing
ground-line.

1. Select File > Open
%% Bentley InRoads 2004 Edition =JoE&d

File  Surface Geometry Ewaluation Modeler Drafting Tool: Help

<Unhamed: - @ ¥ B 5 E
O @ G AEE 4 N XS BE GG B

Surface Mame | Description | File: Marne
-1 &) Surfaces: B9 1234550RY_Surface... Existing Ground...  Ci\Projectsi1234c
+ =B Defayl B Default
I + E 123455URY_Surface_Existing
28 surfaces |I% Geumetry] &4 < >

Displays a color-coded representation of surface slopes

2. In the Workspace Bar under the Geometry tab, verify that
12345 Design is the active Geometry Project and that the horizontal
alignment SH86 is the active alignment.

Hint: <R> on the name and select Set Active from the fly-out menu.
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24 Bentley InRoads 2004 Edition =Jo&d
FHle Suface Geometry Evalustion Modeler Drafting Tools Help

<lnnamed> - @\?ﬁx.‘: 5'J+TJ'E|'

)

Name ] Type ] Description J By '
Proposed SH 86... omf

= 5 Geometry Projects (| |EdsHeey  vertical Alignment
[+ fe= Default E|

| SHaa v MNew. .
+-_f Side Road I Set Active
= [e= FB -Working Copy
+ *'i:’ Cogo Buffer E:IEE
#- 7 1310100 5
w7 1310115 View
#-_ 1310120 Fit
#- 4 1310126 HEASE.
#- 7 1310123
—_— Read-Only
£ surfaces 2 Geometry ]‘ ; =N
Active horizontal alignment: SH 86 Details... b
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3. Select Evaluation > Profile > Create Profile the Create Profile dialog
will appear.

& Create Profile g 1

Main |Feat|.|res I Controls I Offzets ] Title I Legend] Grid | Fues I Report |

Create: ‘Window and Data L] iource ;
+ Mignment: |SH 26 -

Set Name: |SH 26

" Graphics
" Mukipoirt Hep
(" ASCI| File:
Symbology
| Display J Surface | Name | Colar
Defayl default BYLEY
=

R

1Z3H55URV_Surface_Existing II'_E:-u'sting Ground BYLEY
Al
[EY None
Edit...

I Apply II Preferences... I Cloze |

Dialog items:

Create - Window and Data creates the profile grid and displays DTM
surface profile(s) as identified in the Symbology category. Multiple
surfaces may be shown on one profile if they are identified for
display here. The Window Only option creates an empty profile
window. The Data Only option adds data to an existing profile
window

Set Name - Multiple profiles may be displayed in a single
MicroStation file. InRoads tracks specific profiles by Set Names. By
default the set name is populated with the active horizontal
alignment name. This field is user definable by inputting a name of
their choosing.

Source - Horizontal location of profile extraction. Options are:
Alignment — extracted at location of horizontal alignment
Graphics — at location of user identified graphics

Multipoint — interactive user defined points

ASCII - a text file containing station and elevation information

Preferences - There are several CDOT preferences for the different
vertical exaggerations. Choose Preferences and Load to establish
the dialog settings.
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4. <D> the Preferences button. The Preferences dialog will appear

5. <D> the predefined settings for 2x vertical

Y oy

&8 Preferences
Marne
T Wertical ~
Latiert [lrain ITI
2 Wertical | 24
cwrrert_Urain
5= Yertical Save
Butvert_Dirain
coar Save bz,
55_Drain
L Delete
Active Preference: CDOT
Help

6. <D> the Load then Close buttons
7. Verify that Alignment SH86 is identified

8. Verify that in the Symbology portion of the dialog,
12345SURV_Surface_EXxisting is selected for Display
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9. <D= the Controls tab and note the vertical exaggeration specified

& Create Profile g ]

Main ] Network] Features fosets] Title ] Legend] Grid ] Ares ] Heport]
i~ Limitg E=aggeration

I™ Elevation Wertical. {2 oo

} Horizontal: {1 _pooo
Help
Direction
I Station {+ Left to Right

_J " Right to Left
_J Witdow Clearance

v Apply
AT Top: 0.00
- Bottor: {5000
I Display Planimetics
Eillis

I Show data outside elevation

Apply | Preferences. .. | Cloze |

10. <D> the Apply button. The Create Profile dialog will temporarily
minimize.

11. You are prompted by MicroStation to ‘Identify location’. <D> in the
MicroStation view. The Profile window will be placed and the Create
Profiles dialog will restore.

r
i

g
8600
Existing Ground
8500
8400 J
8300
Profile origin
SZ?SD'I-OD 101+10 102+10 e300 134+00
At -BadBocqFad | j'J

Note: For convenience, we are displaying the profile in our current
drawing. Standard practice dictates that separate drawings
should be created for profile and cross section display. Consult
the directory structure and file naming convention for your
specific discipline to determine standards relating to profile
display.
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Viewing Vertical Alignments

12. Select Geometry > View Geometry > Active Vertical to display a
graphic of the active vertical alignment

= Alternately in the Workspace Bar under the Geometry tab you can

<R> on the Vertical Alignment and select View just as you did with
Horizontal Alignments.

-

8600

8500

8300 -
Test: ’W —I ﬂ
Co  [O00 &  gose |
Line Style: {100.0000
8200 o4+
100+30 101+30 102+30 163400 L 0
Ad—Huadlonphad| | "

Note: Annotation size for the index elevations and stationing text is
generated based on the global scale factor defined for text. The
text size specified should be set based on the ultimate plotting
scale. To change text size on a profile, delete the displayed

profile, change the global scale factor, and regenerate the profile
display.
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Annotating Vertical Alignments

Similar to horizontal stationing, annotation of vertical alignments is
accomplished much the same way.

13. Select Geometry > View Geometry > Vertical Annotation to view
vertical alignment annotation

£ View Vertical Annotation g [l X
Foints ] Curves ] Tangents ] Sight Distance ] Affiees ]
Horizontal Alignment: 51 ag v] .-4;_—1 Help

Vertical Aignment: |5y ag vy = Aﬂ
Profile Set: SH 86 g ja—_J

Limits
[~ Station

e
e —

Apphy Preferences. . | Close |

14. Verify the appropriate Horizontal, Vertical Alignments, and Profile
Set are correctly identified

15. Click Apply
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=
2.
=1 S
2le
i
3¢
il
LY ]
o [
2.10% ‘ =
=) o —4.27%
Sl a
8 g b B3
dlag
5 & g = _J
o e
[N LR bl ©
LT ) ‘;‘ [
" &l
V.C. =400.00" =
K =184.04
e =1.09
S350 =597

WMDS =Symmetric Parabola

EE =P R R - ]|

e

=

16. Take some time and investigate the remaining tabs along the top of the
View Vertical Annotation dialog and the individual settings for each.

17. <D> the Points tab. Note the settings in the Symbology portion of the

dialog. By default, Symbology

for a Proposed alignment loads.

g View Vertical Annotation g l

Main  Points ]Cunres ] Tangents ] Sight Distance ] Affines i

Poirt Type: PV o Help
Justification: ]Cerder Yi

I~ Drop Station Equation Name I~ Rotate Symbol with Grade

Position Precision Format

I Station: 1 ][‘.‘.12 _:_1 133133.535 ﬂ
v Bevation: I 15_12 _:J

I Curve Data:
i~ Leaders

Minimum Length Deflection Angle

W Segmert 1: [o.00 | 90™0000"

I~ Segmert 2; [o.00 | 0~oo00"

Point Annotation Location: {cpnyex ,]
— Symbology

Display ] Object ] Name | Calor ] 4\

=] VC Text ALG_PRO_Wert_Dim  BYLEVEL

= PV Text ALG_PRO_Wer_Dim  BYLEVEL

=] PVT Text ALG_PRO_Wert_Dim  BYLEVEL

=1 PYCT Tent Al3 PRN VWar Dim Rl FWFI

Edit...
Apply I | Preferences. . I Cloze
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18. <D> the Preferences bhutton.

&8 Preferences

Mame

CooT
Existing
Other
Propozed
Secondary

Freference 'Existing’ loaded

Close
Load
Save
Saveds..
Delste

Help

duddddlf

19. <D> the name Existing.
20. <D> the Load then Close buttons.

21. Note the change in the defined Symbology
g =

&% View Vertical Annotation

i<

Main  Poirts lCunres ] Tangents ] Sight Distance ] Affices 1

Poirt Type: PV -

Justification: I,Center T ]

™ Drop Station Equation Name

Help

I Rotate Symbol with Grade
Format

Li 1&8’35 288
#

Precision
jo.12
{012

Position

I+ Station: |1

|

v Elevation: |_1
[ Curve Data:

Leaders
Minimum Length

|o.00
[0.00

Deflection Angle
| s0”00'00"

W Segment 1:

I™ Segmert 2:

Poirt Annotation Location: |- nyes ,]

| o"oroo

- Symbology
Display | Object

| Name | Color | |

<1 VC Tent
| PV Text
<1 PVT Text
=1 PV Tent

ALG_EXISTING_ Vert_.. BYLEVEL
ALG_EXISTING Vert_.. BYLEVEL
ALG_EXISTING Vert_.. BYLEVEL

Al5 FXISTING Vet

RY1 FWEI

Edit... |

Close ‘

Apply

Preferences... |

22. <D> the Apply button from the View Vertical Annotation dialog.
Review the results in the MicroStation drawing. The content of the
graphics should remain the same, however, different levels, color,
style, and weight are utilized

23. Continue to Load and Display additional preferences as practice

24. Investigate what levels the elements are being placed on. The various
preferences determine the location of graphics.

Page 116 InRoads Geometry Fundamentals



Chapter 5 - Exploring Vertical Alignments

Lab 20: Updating Profiles

When a profile is created the user has the option to display items such as: multiple
surfaces, profile lines offset from the horizontal alignment, and features such as
underground utilities and pipes.

If there are changes that need to be made to a profile after it is created, update the
profile for either surface line or features that exist in those surfaces.

1. From the pull down menu Evaluation > Profile > Update Profile. The
Update Profile dialog will appear.

%8 Update Profile =)
Prafile Set: |SH o5 j ﬂ Objects: 7 Sufaces Bpply |
Mode: " Refresh Il7 Dffzets and Features I Clase |

(% Dizplay On [ Show Data Outside Elevation Fange il
ilter...
" Display Off
Help

Surfaces: I Crossing Featuresl

Dl = Hame | Style | Description [# ﬂ
123455 RS urfac EHISlIn’

< > w M are
Offzets: Frojected Features:

Offzet Mame Parent Surf... || # Mame Style D ezcription |6 ﬂ
Offzet 1 123455UR...

Offzet 2 123455UR...

Offzet 3 123455UR...

Offzet 4 123455UR...

Dffzet 5 123455UR... All
Offset B 123455UR... [+

< > ~

B atdwidth

- Include Features:

{s
I ,7
~
-

Verify SH 86 is the active Profile Set
In the Mode section toggle the radio button Display On
In the Objects section toggle the radio button Offsets and Features

In the Surfaces section <D> 12345SUR_Surface

© o &> w DN

<D> the ALL button next to the Crossing Features category.
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7. <D>the Apply button. Using MicroStation viewing tools locate a
crossing culvert.

R Seals Factors LIoES
e
Bt 000 &  oew |
L S |3 000 J =

= ¥ e 1 7 I O W
l— ! - ~ald ! ||
:"ZH:__;A\] ____________________________________

Note: Profile and cross section displays are drawn at true horizontal
scale. A vertical distortion will be applied to cells displayed in
profiles or cross section views based on the vertical scale applied
to the grid. DTM features displayed in these graphics are
configured to display at their true horizontal (x-direction) sizes.
Therefore, prior to displaying features in either profiles or cross
sections the global scale factor for cells should be set to 1.

28 Scale Factors g

Test  [100.0000 —‘ Apply |
N T

Line Style: |1|:||:|_DDDD

Note: Prior to correcting the scale for the culverts, two classes of elements
displayed on profiles needs to be discussed.

One — True scale items such as culverts
Two — items represented by text such as utility crossings, flow-lines, ROW, etc.

For item 1:

The global scale factor for cells should be set to 1 and a subset of the dtm crossing
features should be displayed (or refreshed in this case). This is accomplished with
the use of feature filters.

For Item 2:
The global scale factor should be set equal to the plot scale.

See the following page for information on updating a profile to refresh
the graphics.

Page 118 InRoads Geometry Fundamentals

Lebe

L



Chapter 5 - Exploring Vertical Alignments

Refreshing a Profile Display

First, take care of refreshing the display of the true-scale items such as the culverts.

8. Select Tools > Global Scale Factors

2 Scale Factors

Tet [iooooa0 ] [0
b Noow Je] ke |
Line Style; |1DD.DDDD J

9. Kaey in the field Cell: 1

Note: You may need to Unlock the icon to allow modification to the cell
scale only. By doing so, when you update the profile, the cells
will draw at their true sizes. Leaving the Text and Line Style
fields set the 100. This allows annotation and other commands to
remain unaffected by the scale factor that was input specific for

cells.

10. <D> the Apply then Close buttons in the Scale Factor dialog

11. In the main InRoads interface, select the filter CELL_True-Scale from
the drop-down list. Also toggle ON the Feature Filter lock

& Bentley InRoads 2004 Edition

JEES

File Suface Geometry Evaluation Modeler Drafting Tools Help

CELLTmes-:a|Ev|@\>‘}x H-
\

Geometry Project Name | Description | File Name

=2, Geo ry Pro; |_ 123455URY Fieldbook  Fieldbook  RIBO7-D5-31 C:'\Projects\1:

+ [ Defait 12345 _Design SH 86 Design Alignments C:\ProjectsiL:

+ B2 1234%0URY Fieldbogk = Default

+ 12345%esign 2

Filter Lock
Filter List
S Geometry | >
Ready

InRoads Geometry Funamentals
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12. Close and reopen the Evaluation > Profile > Update Profile dialog

& Update Profile

=
B

Profile Set: {5} ag B iJ Objects: Surfaces Aol

Miode: + Refrezh I

+ Dffsets and Features T

" Display On [~ Show Data Outside Elevation Fangs .
Filter...
" Digplay Off —‘_]
Help
Surfaces: Crozzing Features: 4]
1234551RY Surfac Existing M ame | Siyle | D~ i]
T CulConSH.. T CulComSH24" o |
T_Cul Com 5t ... T_Cul Corr St 24" Ci| -
T_Cul Com 5t .. T_Cul Com 5t 24" Co
T_Cul Corr SH .. T_Cul Corr SH 24 Ci
T CulCorr SH... T_Cul Carr SH 24" Co :
T_Cul Cor SH... T_Cul Com St 24" Cu/™
< I » < [ | Maone
Offzets: Frojected Features:
#|
Bandwidth
[T Left Off e Inchude Features:
i
~
W

13.

14.
15.
16.
17.
18.

Verify SH 86 is still the active Profile Set. Use the target button next
to the Profile Set to graphically change the active profile set.

In the Mode section toggle the radio button Refresh

In the Objects section toggle the radio button Offsets and Features

<D> the surface name 12345SURV_Surface

<D> the ALL button next to the Crossing Features category

<D> the Apply button.
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19. Using MicroStation viewing tools, locate a crossing culvert and review

the results
= :J
O
Ol
O |00
O .
|3
O [ M
MY O T
1| |
Q .
A | @
-0.74%  ~L
corrected size _"“"""----.....___Q
At =[HuarsocgExd ) Ll_v“

20. Use MicroStation Measuring tools to verify pipe size(s)

21. From the Locks toolbar select CELL_Plot-Scale filter from the pull
down list.

Locks l

CELL PotScale » B @ N\ % 3¢ B~ | & 8|

Note: Verify that the feature filter is toggled on.

22. Change the InRoads Scale Factor to 100.

2 Scale Factors g

Test  [100.0000 —‘ Apply |
Cob [O0000 W g |

Line Style; |1DD.DDDD

Note: This is the desired plot scale change accordingly.
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23. Close and reopen the Evaluation > Profile > Update Profile dialog

g% Update Profile

a3

IMode: + Refresh

Frofile Set: |SH o6 _.Jj,:J Objects:  © Surfaces

[+ Dffzets and Features

 Dizplay On | Show Data Dutside Elevation Fange
 Diigplay Off
Surfaces Crozsing Features:
1234551URY_Surfa E wistine Mame | Style | Description ]:.A
T_Bridge T_Bridge  Bridoe [
T_Bridge Ab... T_Bridge ... Budge &but... | -
T_Bridge &b... T_Bridge ... Bridge Abut. .
T_Bridge Pi.. T_Bridge ... Bridge Pier
T_Bridge Fi.. T_Brdage ... Bridge Fier
T_Bridge?S... T_Brdge  Bridge
< | | ) T_Elect Ove. . T_Elect 0. Electical Ov... v |
Offsets: Projected Features:
- Bandwidth
[ LeftOrfe: Include Features:
[~ | RightOffse ]7
~

M

Apply
Cloze
Filter...

Help

Mone

24

25
26

27.
28.
29.

30

. Verify SH 86 is still the active Profile Set. Use the target button next
to the Profile Set to graphically change the active profile set.

. In the Mode section toggle the radio button Refresh

. In the Objects section toggle the radio button Offsets and Features

<D> the Apply button.

<D> the surface name 12345SURV_Surface

<D> the ALL button next to the Crossing Features category

. Turn off the Feature Filter lock

Locks

X
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Lab 21: Annotating a Feature in a Profile

Features that have been displayed in profiles (or cross sections) can be annotated
with information extracted from the surface model.

1. Using MicroStation commands, window into any culvert displayed in
the profile created in the previous lab.

2. From the Locks toolbar select CELL_PLOT-Scale filter and verify the
feature filter is toggled on.

Locks =

CELL_TrueScale » BN¥S¢ H— | 8|

3. Select Evaluation > Profile > Annotate Feature in Profile. The
Annotate Feature In Profile dialog will appear

&% Annotate Feature In Profile E]

Main l Paintz ] Line Segments] Frame Lu:ucatiu:un] Frame Title] ﬂ«ffixes]

Profile Set: |SH o5 j ﬂ Filter...

sutace: |1 234551RY Surface v | Edit Style..

Features: %
M arne | Style | Description |A ﬂ =

T_Bridge T_Bridge Bridge

T_Bridge Abutme... T_Brdge Abut... Bridge Abutment
T_Brdge Abutme... T_Bridge Abut... Bridge Abutment
T_Bndge Pier T_Bndge Pier  Bridoge Fier
T_Bridge Pier763 T_Bridge Pier  Bridge Fier

T_Bridges51 T_Bridge Bridge

T_Cul Care SH24... T_Cul Corr SH ... Culvert Corr Steel...

T _Cul Cor St 24... T_Cul Comr 5H ... Culvert Corr Steel...

T Cul Com SH24... T Cul Cor St ... Culbvert Caorr Steel... | Mone
Annotate

[ Projected Line Segments
[ Projected Paints
v

- hi

[v Crossing Points

Location
* Object

(" Az

(" Frame
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4. <D> the Apply button and review the results

r

5.
6.

VPC=361+00.00
EL.=6349.82'

16

AF=FusdoeeBad
<D> the Points tab

Check ON the Description

(I)ilev 6341.86

ﬂ Annotate Feature In Profile

Ok

Main Line Segments ! Frame Location | Frame Title | Affices i

Justification: IT“}L‘* ,I

[~ Drop Station Equation Name

Column Row

™ Index I_ l_

Precision

Help I

Format

I™ Certerline Station: |1 |2 [RE

Vi ISS*'SS.SS

[ Feature Station: |1 £ I|}_12

#
_V_j 155*55.55 _7‘!

I | Honzortaldfset I I I

=]

Iv Blevation: |1 ’5 ||}_1g

[ Feature Name: |1 ’E
IF Desc:'iption:l |1 Ij-‘
™ Style: |1 ig

#

Apply Preferences. .

Cloze
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7. <D> the Apply button and review the results in your profile.

rﬂ
= |-
g % = Ge
|3
© M
M| ©
LI
8y
740" - >‘f_.'5.__”_._ - = —]
——
%Iev 6341.86
Culvert Corr SteelPipe 24"
A =Daddo g F x4 s jﬂ

8. Experiment with enabling other options in the Point tab and
redisplaying the annotation

Challenge Exercise:
Update your profile to show projected features. Annotate the projected features.

leaview
=
[
§2.45\
P=0.855  “rfev-6341.86
Culvert Corr Steel Pipe 24"
A4 =Bukdocapad [ ﬂﬁ
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Lab 22: Annotating a Profile

In addition to annotating vertical alignments, profiles can be annotated with both
existing and design information.

1. Select Evaluation > Profile > Annotate Profile

28 Annotate Profile

-~

ME

Main ]Selection l Frame ] Frame Text ] Symbology]

Active
Profile Set: SH BE - |
) i | J J Help
Horizontal Alignment:  SH 86
Vertical Alignment: |SH a5V j
Suface: | 123455URV,_Surface = |
Roadway: | j
Selection
ltems to be Annotated:
1 BEdisting
2 Proposed
Interval: |1 00.00 ﬂ
Include Events: |N|:|ne j
Apphy Preferences. .. | Close

2. <D>the Apply. The existing and proposed grades annotate the profile.

R
]

6300

oy

Q
M)

6250
100400

6630.07

At =Fassooprad

L

Page 126

InRoads Geometry Fundamentals



Chapter 5 - Exploring Vertical Alignments

Take some time and review the tabs along the top of the Annotate

Profile dialog. Investigate the remaining tabs and the individual
settings for each.

4. Now go back and <D> the Selection tab.

23 Annotate Profile g
Main Flame ] Frame Text] S*_.'Tnbolog'_.']
Available: Selected: e ]
Station | id 1 Buisting
Cumulative Station (=] 2 Proposed Help
Station Interval = fore
Station Mumber
Superelevation Al
Curvature
Cut Depth —
Fill Heiaht e Nones
Title: Station: Precision: 012 %
Height: ]1[;.[}._55 Format: ’53%&3.53 ,j
Order: 3 Position: Mormal = j

[~ Drop Equation Name

Apply Preferences .. I Close J

Note: The dialog shows two categories; Available and Selected.
Available lists the items that can be annotated in a profile,

Selected identifies the items chosen for annotation along with
precision and other settings.
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5. <D> the item Cut Depth from the Available list
6. <D> the ADD-> button. Cut Depth will be added to the Selected list.

ﬁﬂ Annotate Profile g

Main  Selection l Frame ] Frame Text ] Symbalogy ]

Available: Selected: Update

Station [ | I Add == I 1 BExisting

Cumulative Station (=] 2 Proposed Help
Station Interval | /R

Station Number

Superelevation Al

Curvature ]

Fill Heiaht e e

Title: 1@_,1 Depth: Precision: 012 LJ
Height: |50.00

|

Apphy Preferences. . J Close I

7. <D> the item Fill Height from the Available list.
8. <D> the ADD-> button. Fill Height will be added to the Selected list.
9. <D> the Apply button and review the profile display.

Note: You may have to zoom out to view the additional annotation.

r =
[} g =
=
6300
. « 8 a8 o (3 -8 il ~®
§ § § ey o i o s g g
. 2 2% i3 EE e
100+00 101400 102400 103+00 104400 105400 108+00 107+0¢
- [
z 5
g 4
Fil Haight!
a w Py o P @
) kil B q 2
a < a [~} < a
Lut Dapth:
Ad=Busiocppad »
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Lab 23: Vertical Alignment Tracking

Vertical alignments can be interactively queried similar to horizontal alignments.

Tracking Vertical Alignments in Profile View
1. Select Tools > Tracking > Vertical Alignments

2. Move the cursor inside the Profile Set window and review the output in
the InRoads Status bar.

r

o

Hle Suface Geometry Ewaluation Modeler Drafting Teols Help

CELL True-Scale + B H -~ | &

= Geometry Projects
+-j== Default
= 12345_Design
)
+ ., Cogo Buffer
= [f]sHss
SH 85V
T J SIS R Ugl

+-[2= 123455URY_Figldbook

S Geometry |“ Typical Sectio 4 | » | o]

| ste: 381+17.72 Off: 4.91 Elv: 6349.70 Grade: -0.68%" | T

Note: As you move your cursor in the profile view InRoads displays
vertical alignment information in the status field. There is not an
option to write this information to the MicroStation file.
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Tracking Vertical Grades in Plan View - Review

1. Select Tools > Tracking > Horizontal Alignment

=

1
At =[FatFoomEad

2. Move the cursor along the active horizontal alignment and review the
readout in the InRoads Status bar.

g Bentley InRoads 2004 Edition mEx i

File Suface Geometry Evaluation Modeler Drefting Tools Help

CELL TneScae v | @ S\ 22 5¢ M~ &z B/

- = Geometry Projects

& 2= Default

= 12345_Design
[ Cogo Buffer
47 Default
=-[f] sHss

SHE6 v

[+ " Side Road

# 5 123455URV_Fieldbook

= Geometry la Typical Sectio 4 | »

ta: 254498.45 Off: -138.98 Elv: 6545.857 I

Results displayed are the station and offset relative to the active horizontal
alignment. The elevation is relative to the active vertical alignment.
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6. Creating Geometry

There are multiple methods for creating horizontal geometry in InRoads.

These methods are:

Horizontal Curve set commands

Importing from graphics

Horizontal Element commands (overview only)
Importing from an ASCII file (overview only)
Importing from an ICS file (overview only)

Joining Cogo Points together (covered in Geometry for ROW
course)

Traversing commands (covered in Geometry for ROW course)
Creating parallel/offset alignments

Options

A review of the geometry options from Chapter 2

Options relative to geometry are found from the menu bar under
Tools > Options [Geometry] tab.

g% Options E] O %

Affices l Factors ] Substitution l Access Control ] Rail ]
Precision ] General ] Units and Format Tolerances ]

Plotting Height: ]u .00 Help
Seed Alignment Name: 1
Seed Point Name: 1

Curve Definition
Abways Confirm
Horizortal: [ a = I

Vertical: Parabolic % ] M

Measure: Mong Ae (" Along Chord

Degree of Curve Length: |1DD_L‘E

Unit Station Length: ]1 0D.00
Define Transitions By: (¢ Length " Constant
Spiral Definition: |C]D1hgid Lj
ICS Coordinate Sequence: [Noghing,/Easting |
Vertical Angle Reference: |Zen'rth Lj
Angular Mode: |Bea|-ingg Lj
Poirt Mames During Edits: IDD Nat Assign Lj
Apply Preferences... | Close I
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Dialog Items

= Plotting Height: The elevation for drawing horizontal geometry

= Seed Alignment Name: Initial name assigned to newly created
geometry unless specified otherwise.

= Seed Point Name: Initial name assigned to new cogo points.
= Curve Definition: Horizontal - Arc or Chord definitions, Vertical -

Parabolic or Circular

= Measure: Along arc or along chord for curve definition
= Degree of Curve Length: Specifies central angle that subtends this

distance

= Unit Station Length: Distance between major station intervals
» Define Transitions: Defines spiral transitions by Length or Spiral

constant

= Spiral Definition: Defines default method for defining spiral

transitions

= |CS Coordinate Sequence: Defines input order of
Northing/Easting’s for ICS batch input files.

= Vertical Angle Reference: Defines vertical angle measurement in

ICS files.

= Angular Mode: Specifies orientation for angles

»= Point Name During Edits: Defines whether names are assigned to
geometry points during creation or editing.

About geometry point names
Alignment key-points (PC, PI, PT, CC, etc) exist in one of three states:

= Unnamed
=  Named
= Cogo Points

&% Review Horizontal Alignment

Geometry Project: 12345 _Design = Mode

Element: Linear
POB 1000

Bl
Tangent Direction
Tangent Length

Element: Circular
B

- i+ Al &
Hefiaantal Alipmany |SH m j _‘tJ Curve Setz Alignment Element —
Project Hame: 12345 De=ign ~ Append...
Description: SH 86 Design Alignments |
Horizontal Alignment Hame: SH 86 Display
De=scription: Propos=ed SH 8 named oint
Style: ALG PRO p B
Input Factor: 1.0000
STATICH HORTHING EASTING HaE__J

y

]
]
]
3

100400, 00 1558417 74 3267409 .40
111+08 .62 1558450.09 3268517 55
N 88719'40" E

1108 82 ynnamed point

_ ot |
_Fe |
111+08 .62 1558450.09 3268517 .55 ———;——;—J
M|
|

113447 .31 1558457 06 326875614
1537339.09 3269133 81 |
115485 498 1ECR4ER A7 1767994 87

Reviewing an alignment displays the geometry point name. The above
screenshot shows both named and unnamed points.
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If Point Name During Edits is set to Named; alignment key-points are
generated with a name based on the next available 1D as specified in the
Seed Point Name field. The specified seed point name can be alpha,
numeric, or alphanumeric characters. The assigned name is also reserved
in the Cogo buffer. However the point is not written to the Cogo Buffer
automatically.

Writing the active alignment keypoints to the Cogo Buffer

Select Geometry > Horizontal Curve Set > Events

2% Horizontal Events [3 [
i = ]
Add Az T
(™ Station and Offset
" Marthing and Easting Hif
" Cogo Paint

+ Alignment Point to Coga

Seed Mame:| 200

Description: {Proposed aligr| | |

Style: |41 G_PRO - _] _]
. | || #

Events

M..| Station Offset Morthing Eastingl Elewation | Style ]

In the above example, all alignment key-points that were not previously
assigned a name are written to the Cogo buffer beginning with the ID

number of 200

2 Resuts BEx
200 155845009 3268517 .55 i R
201 153733309 326913391 \—l
202 1558453 63 3265994 .82
203 1E58467.52 3270345.09 m
204 1555467.58 3270364.85
205 1558402 .30 3270987 .32 m
206 1558117 .51 327232998 .
207 1547356 90 3270047 57 gy
208 1557965, 30 3272956.51 .
209 1557001 .57 3276471 .06 Frint
210 1585933 .56 3284404.53 |=
< I Help

Note: The command Geometry > Utilities > Assign Names can be used
to add, delete, or rename geometry points
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Typical Workflow

A predefined workflow for creating geometry is not dictated by InRoads.
However, a common workflow might be:

1. Create or open an existing geometry project

Create horizontal alignments (or Cogo points)

Assign stationing for alignments

Define alignment station equations, if any

Define alignment key-points (unique points of interest)
Review alignments

View created alignments

o N o g ~ w D

Display stationing for alignments

9. Annotate created alignments

Graphics clean-up

Before continuing with the labs, delete all visible graphics in your
MicroStation file using the element selection tool or a fence. Note that
you are deleting the graphical display of data, not the data itself. The
graphics could be redisplayed using the InRoads display commands
shown in previous sections.

Note: The screened topography and the training guides are either
locked graphics or in an attached reference file, you will not be
able to delete these graphics and will use them for orientation.
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Lab 24: Create New Geometry

Create a new geometry project

1. From the pull-down menu File > New

ﬂNew

e

Type:
MName:

Description:

Busting

Surface T*_.'pical Section Librany I Roadway Library 1

JGenmetry Project
|Default

=] Apprv|

|

J Help

| [

" =

Descrption

[Default

12345 Design  SH 86 Design Alignments

2. <D> the Geometry tab
3. Forthe Type, choose Geometry Project
4. Inthe Name field, key in 12345_Geometry Training
5. In the Description field, key in Geometry Training class
gt New ==
Suface Geometry ]T)'pical Section Ublary] Roadway Library ]
Type: ]Geumetry Froject L] Apply
Name: I12345_Geu:umetr},' Training I
Descrption: IGeometry Training Class Help I
| I
| 2|
Existing Description
[Default
12345 Design  SH 86 Design Alignments
£ 3|
Close

InRoads Geometry Funamentals
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Note: The lower portion of the New dialog displays geometry projects
that are currently loaded into memory

6. <D> Apply

Note: InRoads created the geometry project and made it the active
geometry project. Any horizontal alignments created will be
placed in the active geometry project.

7. Verify that the Geometry Project has been created
g3 Bentley InRoads 2004 Edition =JolEd

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

<Unnamed> - @\)’?X B S'J-n‘;,‘

Name | style De
e

- g Geometry Projects
+ [o Default
=[5 12345 _Design
-4 Cogo Buffer
+- " Default
+- A 5H86
- f Side Road
|=_Side Road V

I + 12345_Geometry Training I

B seoees 8 ceomery [We [0 o7 -

Toggles Locate Features/Locate Graphics mode

Note: This creates the Geometry Project where all new alignment data
will be stored. At this point, it is held in RAM (Random Access
Memory). When saved to the hard drive, the default extension will
be ALG, as was assigned to previous geometry projects.
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Create a New Horizontal Alignment
8. Continue to use the New dialog.

*= Type: Horizontal Alignment

= Name: Design Alt 1

= Description: Alignment by PI method
= Style: ALG_PRO

= Curve Definition: ARC

-

B8 New BEx]

Roadway Library ] Drainage ] Survey Data ]
Surface Geometry l Typical Section Library ]
Type: | Huarizontal Aligrmet j
M ame: |Design Alt 1 BT |
Dezcription: i
p |.-'1'-.I|gnment by Pl method Help
Style: ALG_FROD |
Curve Definition: |.-’-'-.r|: j
Eizting Dezcription
Dezign Alt 1 Alignment by Pl method
£ >

Cloze

9. <D> the Apply then Close buttons
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%8 Bentley InRoads Suite 2004 Edition =JoEd

File Surface Geomety Bridge Dranage Swrvey  Evaluation  Modeler  Drafting Tool: Help

<Unnamed: - @\)}3{ .“”“” 5'J:n'ﬁ' HE*"U'Ez'”.a?&"‘QC

T | Descrption | Style
= 12345_Design all |5
+- ¢ Default | A |oesign Al 1 aAlignment by PL..  ALG_PRO
- sHEs
|= sHee
|e= sHaEs Y
+- f Side Road

+ - Cogo Buffer

= 12345_Geametry Training

& Cogo Buffer

[f] Design Al 1
4] 3]
£3 surfaces & Geometry & < }

Displays symbals

W

10. Verify the horizontal alignment is created in the active geometry
project.

11. From the MicroStation pull-down menu Utilities > Saved Views

12. From the Saved Views dialog <D> saved view name SH 86 ALT 1

"
# Saved Views -
[}‘_\nj Xa,n e 1']
Mame Description -
Dirivee (20 180+00 Owerlaping alignment
Halder Driveway alignment from graphicz
FOB Beqin Project
SHEEALT 1 ALTERMATE 1 LA,  —
Side Road Cross Rd @ 446400 kL
Station Equation PT 356+45.30 ¥
1 | »
Apply Options

[ wWindowe  &zpect Fatio ']

¥ Carmera Position

V¥ iew dttibutes V¥ Levels
I ClipYolume ¥ Beference Settings
LCloze I Spply

13. <D> the Apply button.

Points A-M represent the required location of alignment PI’s.
Horizontal curve set commands will be used to create the horizontal
alignment. The steps will be to construct the tangents, then insert curves
between the tangents once constructed.
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|
=
T T
—

Notes:

= The following exercises will step you through creating an alignment
using the Horizontal Curve Set, or Pl method. While this exercise is
roadway based, the tools and logic apply to any new alignment
whether it is for drainage-ways, utilities, pavement marking, bridge
geometry, parcels, or any other purpose.

= For orientation screened graphics and curve radius values are shown
for the alignment that will be created.

Horizontal Curve Set commands

The Horizontal Curve Set commands present an easy way to create alignments.
They consist of five primary commands described below and may be accessed
from a toolbar (shown) or from the pull-down menu under

Geometry > Horizontal Curve Set.

Horizontal Curve Set X
0
o

|7 B |3

/ \
Add PI Define Curve

Insert PI Delete PI

Move PI

Add Pl is used to create a Pl that begins a new alignment, or to add a Pl onto either
end of an existing alignment thereby extending it.

Insert Pl is used to add a PI to an existing alignment between two existing PIs.
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Move PI is used to change the location of a PI previously established.

Delete Pl is used to remove a Pl from an existing alignment. For removing more
than one PI, you must choose and Accept each one individually. To remove all Pls
associated with an alignment, but leave the alignment name, right-click on the
alignment name in the Explorer menu and choose Empty.

Define Curve is used to either establish curves or to edit curves previously defined.
Stationing for establishing stationing or station equations along an alignment

Events are used to establish unique locations relative to an alignment, Cogo points,
or the assignment of Cogo points along an alignments keypoints.
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Lab 25: Create Alignment Tangents

In this lab you will create an alignment using the Horizontal Curve Set, or PI
method. Begin by inputting the tangent sections of the alignment by selecting
locations graphically. This is accomplished by issuing a <D> at the desired
location. Once the tangents are in place, curves between these tangents will be

defined.

1. Before beginning, verify the proper alignment is Active. This is
necessary as any geometry entered will be populated in the active

alignment.
&% Bentley InRoads Suite 2004 Edition =JOES
File Surface Geometry Bridge Drainage  Surven  Evaluation  Modeler Drafting Tool: Help
<Unnhamed: - E l@\)’fx B ?,TE_L\E;'J}JQ'R.B?&“E‘C
- Mame | Tvpe ] Description
l= sH86 |
le= SHE6Y
+- 4 Side Road
= 12345 _Geometry Training
&, Cogo Buffer
(/e i
o
¢ [E
% Surfaces ;EI Gegmetry é 4|k < 1 (e
Togales the Delete Ink Lock /

Design Alt 1 should be the active alignment. If not, several options exist to define it
as the active alignment.
= Right-click <R> on the horizontal alignment name and select Set
Active from the fly-out menu

= From the pull-down menu, select Geometry > Active Geometry
and use the resulting dialog to set the active alignment.

InRoads Geometry Funamentals Page 141




Colorado Department of Transportation

2. To clear the MicroStation view turn the reference Display Off for the
12345SURV_Topol100Scale01.dgn in the References dialog box.

24 References (7 of 7 unique, 0 displayed) g
Tools  Settings

.EE_E - i_ _%g = iy (B ﬁ ol _'S"j :;‘_, E"' aj jj‘ @ )@ Hilite Mode:  Boundaries ™
Hierarchy Slot | File Marme Description Logical | [81] ad| & |
+ FML_12345DES_M 1 122455URY_Topol00Scale0l.dgn Global Origin aligned.. BM

Scale [1.000000 : [1.000000  Ratation [0e0'0" vl oo Z oo
4 j LY Elﬁ oy {e E t?ﬁ Live Hesting * | Depth: [1 ...512345zurv_tapao

3. Select Geometry > Horizontal Curve Set > Add PIl. You are
prompted in the MicroStation status bar to Identify Alignment End.

4. <T>and <D>at point A (tentative or snap, and Data point).
The alignment interactively displays as you move the cursor.

e
=
[
» |
[
At =DdEdocgBxd [ ﬁ
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5. Continue to issue a series of points <T> & <D> through points B-M

=

<ED=SIDEROAD PI'S

At =[FatFoomExd

By

6. <R> (reset) when complete.

7. If the alignment created does not pass through points A-M, use the
Insert, Move, or Delete Pl commands from the Horizontal Curve Set
tools to correct the locations.

8. Review the new alignment Geometry > Review Horizontal...

&% Review Horizontal Alignment E]@
Geometry Project: 12345 _Geomety Tr. = Mode
Horizontal Alignment m ﬂ " CurveSets ™ Alignment  Element

: esign Alt & Save s,
Project Hame: 12345 Geometrvy Training ~ Lppend...
Dezcription: Geometry Training class '
Horizontal Alignment Hame: Design Alt 1 Dizplay
Dezcription: Alignment by PI method
Style: ALG PRO | ;
Input Factor: 1.0000 w
STATIOH HORTHING
Help
Elenent: Linear
FOE 3 0+00.00 1558417 .74
PI ¢ i 13+47.31 15558457 .06
Tangent Direction: H B8719'40" E
Tangent Length: 1347 .31
Element: Linear
PI i 13+47.31 15558457 . 06 = Q
PI ¢ i 32+60.94 1558469 .66 ™)
< ~ e
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Summary of PI locations

Pl | NORTHING EASTING BEARING DISTANCE | STA.

A | 1,558,417.74 | 3,267,409.40 0+00.00

B [ 1,558,457.06 | 3,268,756.14 | N 88°19'39.62" E | 1,347.31' | 13+47.30
C | 1,558,469.66 | 3,270,669.73 | N 89°37'21.60"E | 1,913.63' | 32+60.94
D | 1,558,050.59 | 3,272,645.47 | S78°01'28.88"E | 2,019.69' | 52+80.63
E | 1,556,982.55 | 3,276,540.43 | S74°39'56.80"E | 4,038.75' | 93+19.38
F | 1,556,716.98 | 3,277,527.47 | S74°56'25.98"E | 1,022.14' | 103+41.51
G | 1,555,931.76 | 3,280,408.64 | S 74°45'18.96"E | 2,986.25' | 133+27.77
H [ 1,555,939.60 | 3,282,135.29 | N 89°44'23.81"E | 1,726.67' | 150+54.44
I 1,555,699.32 | 3,283,343.64 | S78°45'12.06"E | 1,232.01' | 162+86.44
J 1,554,474.27 | 3,288,508.48 | S76°39'23.63"E | 5,308.14' | 215+94.58
K | 1,553,821.34 | 3,290,431.45 | S71°14'44.01"E | 2,030.79' | 236+25.37
L | 1,553,315.19 | 3,291,416.57 | S62°4822.55" E | 1,107.55' | 247+32.92
M [ 1,553,346.54 | 3,293,367.43 | N 89°04'46.05" E | 1,951.11' | 266+84.03

Note: Results may vary based on the specific Pl locations defined by
the user.
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Defining Horizontal Curves

Define Horizontal Curve Set — is used to create a curve between alignment
tangents or to revise an existing curve definition. The Previous and Next
buttons can used to step sequentially through the alignment. The Select button
can be used to graphically identify an alignment location for editing. As
alignment components are selected, they highlight in the MicroStation view.

&8 Define Horizontal Curve Set
Harizartal P Apply
Define By: |Knu:uwn Pl Coordinates Li
Direction Back: | _j %
Length B ack: | _J w
Faint Hame: J Curve Calc...
Marthing: ]1 RRE4R7.0E ﬂ Design Calc...
Easting: |3268756.14 Help
Direction Ahead: | __J
Length Ahead: | _J
Harizontal Curve
Curve Set Type: f+ 505 SCSCS
Define Transitions By ¢ Length © Constant
Leading Transition: [ jothoid LJ 10,00 +
Radius 1: 2112000 + |
| A
]— ;

Trailing Tranzition: |EIDthDid Li jl:l_l:llj é
Define By: ' Badiuz

" Tangent to Spiral l—

" Spiral to Tangent l—

" Paint on Curve [Feasizss

I | E I Mest > I Last I Select

The Radius 1: field is for input of the radius of a single circular curve. Leading and
Trailing Transition fields are for the input of spiral curve radii.

InRoads Geometry Funamentals

Page 145



Colorado Department of Transportation

The Curve Calculator is used to compute curve data for circular or spiral curves.
In addition to deflection angle, one other curve criteria must be defined and locked
prior to selecting the Compute button. The curve solutions can be passed to the

parent dialog by selecting OK.

ﬂ Curve Calculator

S |

oK

Curve

Lock
Radius: ’W
poc: 1E17" =
Lenath:  [477.35 .|
Angle: W
Chard: 7734 B
Tangent; W B
Edemat [135 [
Ordinate: ]1357 r

Compute: ] Simple Curve - }

Active Curve Definition:  Arc

I Results... J Help ]

Cancel ]

The Design Calculator is used to compute or look up curve data to meet design

criteria

2% Design Calculators

Road Design | Cant Calculator

Method:

ILookup Radius LI

— Curve Design
Speed:

Maximum e:
Maximum f.

Radius:

[65.00
.00 =l
[o11

|'435.cc

—Select Table Entry

o [] S

0K
Browse...

Campute

ul;

Help

Speed | Maximum e | Maximum f Radius -
45 8.00 14.50 500.00
50 8.00 14.00 760.00
55 8.00 13.00 965.00
60 8.00 12.00 1205.00
5 1485.00
70 8.00 10.00 1820.00
75 8.00 9.00 2215.00
80 8.00 8.00 2675.00 =
«| | B
Table Name:

IC:\Program Files\Workspace-CDOT\Standards-Global\lnRoads\Design Ch

Cancel |
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Lab 26: Define Alignment Curves

1. Select Geometry > Horizontal Curve Set > Define Curve. The first
two tangents A-B and B-C highlight.

2.

Key in Radius 1: 21120

g Define Horizontal Curve Set

X
Hu:urliznntal Fl
Define By: |Known Pl Coardinates L]
Direction Back; | _j w
Length Back: | _J Q
Puaint Mame: ] Curve Calc..
Marthing: ]1 ERA457 05 i‘ Design Calc..
Easting 1326875614 Help
Direction Ahead: | _J
Length Ahead: ] i _J
Hornizantal Curve -
Curve Set Type: {* 505  ( SCSC5

Defing Tranzitionz By:  (+ Length ( Constant

Leading Transition:; ]Uathgid LJ {D_DD 4+
|Radius 1: 121120.00 i
| . #

Trailing Transition: |Elothoid Li JD_DD '_*'_J
Define By: + Radius

™ Tangent ta Spiral

" Spiral to Tangent :

" Paint on Curve

Mewt » J Last I Select I

3.

E
o

<D> the Apply button. The curve is created and displays.

'g

n
¥ il
L]
Bt=DdEloegE a4 3
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<D> the Next> button. Tangents B-C and C-D highlight
Key in Radius 1: 3000

<D> the Apply button.

N oo g &

Repeat steps 4-6 for the curves at locations:
D Radius =11,000.00

E Radius = 3,000.00

F Radius = 3,000.00

For the first 5 curves, radii were input to define the curves. For the curve located at
point G, the degree of curve is the known component (along with the external
deflection angle). Use the Curve Calc.... button to solve the curve data.

8. <D> the Next> button to define the curve at point G.

9. <D> the Curve Calc... button

10. Set Compute: to Simple Curve

11. Calculate based on a 5 degree 30 minute 17 second curve

12. Key-in 5 30 07 for the DOC: — Lock the field (if locked, unlock the
Radius option, only 2 fields should be locked)

& Curve Calculator Q

Curve

Lock
Radiuz:  [non B

I DOC: 530 7 v I

Length:  [non =
Angler  [1573017" ¥
Chord 00 [
Tangent: (000 [
External ﬁgg [}
Drdinate: (000 B

I Compute: |—Simple Curve lJI

Active Curve Definition:  &rc

I Ok I Resultsz... J Help I Cancel

13. <D> Compute:

Notice the changes that occur in the dialog.
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2% Curve Calculator g | @
Curve
Lock
I Radius: |1g4g_35 [ I
oC:  [samr W
Lenath:  [221.66 r

Angle: 'W v
Chord  [2a080 [
Tangent: mﬁ— N
External: [ﬁfﬁ— B
Ordinate: |§_5:|— o

Compute: |gimple Curve b i

Active Curve Definiion: Arc

I 0k I Results... ‘ Help ] Cancel ]

14. <D> OK the Curve Calculator dialog will close and the calculated
radius will be populated in the Radius 1 field in the parent dialog.

&8 Define Horizontal Curve Set
Harizontal Pl
Define By: |Kn0wn Pl Coordinates L]

Cl
Direction B ack: _j ﬁ
Length Back: ] __j Undo
Paint Mame: ]7
Northing: [1555331.76 4|| Design Calc..
Easting 28040364 Help
Ditection &head: ] _J
Length Ahead: : _J
Horizantal Curve-
Curve Set Type: * SC5 (" SCSCS

Define Transitions By * Length (& Constant

Leading Tranzition: ]Elothoid LJ 10_00
IHadius‘I: 11040_35

o (4 R

il |

Trailing Tranzition: |Clothoid Lj
Define By: * Radius

j0.00
™ Tangertto Spiral ~ Font e [—

" Spiral to Tangent

S

" Paint on Curve

Mext > J Last ‘ Select

First I < Previous

15. <D> Apply, the curve will be created
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The next curve (location H) will also be developed using the degree-of-curve.
However a short-cut will be used to generate the input for the Radius 1 field

16. <D> Next to select the tangents on either side of point H

R
-]

A+—DuaddoesEad

= o

17. In the Radius 1: Field Key-in D 2-23-14

i Define Horizontal Curve Set

X
Huarizontal P
Diefine By: |Kn0wn Pl Coordinates L]
Direction Back: | J %
Length B ack: | _J w
Paint Hame: J Curve Calc...
Morthing: ]1 RRES39.60 i‘ Cresign Calc...
Easting: |3282135.29 Help
Direction Ahead: | J
Length Ahead: | ] _J
Horizontal Curve-
Curve Set Type: * §CS 7 SCSCS

Define Transitionz By, + Length (" Constant

Define By: + Radius
" Tangent to Spiral
(" Spiral to T angent

" Paint on Curve

Firzt J < Previous I

Leading Transiticr: ]Elnthuid LJ j0.00 +
Radius 1: D 2-2314 +
I =l *

#

Trailing Transition: |Elnthuid Li iD_EIEI j—J

Mest » I

—
—
—

Last I Select

18. Press the keyboard <TAB> key to leave the field. The radius (2400.10)
will compute for the selected location.
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19. <D> Apply to form the curve

20. If time permits, complete the remainder of the curves as noted in the
drawing and listed below:
| Radius = 15,000.00
J Radius = 5,000.00
K Radius = 3,000.00
L DOC = 3-34-52

21. Review the alignment data select Geometry > Review Horizontal

& Review Horizontal Alignment

Geometry Project: 12345_Geamety Tr. = Mode
. ) " Curve Sety ™ Algnment O Element
Harizontal Alignment: | 0 egign Al 1 = ﬂ Cave g
Project Hame: 12345 _Geometry Training ~ Append...
Description: Geometry Training class Tl
Horizontal Alignment Hame: Design Alt 1 I Dizplay
Description: Alignment by PI method
Style: ALG FPRO Frint
Input Factor: 1.0000
STATION HORTHING Help
Element : Linear ]
POE | ) 040000 1558417.74  [v]
< il
|
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Lab 27: Alignment Stationing

The default station value assigned to the start of a new alignment is 0+00.
Redefine the beginning station to 100+00.00

1. Select Geometry > Horizontal Curve Set > Stationing

2. Key in Starting Station: 100+00

3. <D> the Apply button.

BE %]

Wertical and Supereleration Alignments
(" Do Mot Update

{* Sunchronize Starting Stations
" Maintain Station Difference

Station Equations

Back Station Ahead Station

& Stationing
Horizontal Alignment: |Design 2k L] i.] | Apply |
IStartmg Station: ]1 00+00.00 l Cloze I
Mame: | Help
Northing: 155641774 +
Easting: |3267409.40

Mew...

4. Verify your results using both of these methods:

= Geometry > Review Horizontal

= Tools > Tracking > Horizontal Alignments
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5. Select Geometry > View Geometry > Stationing

&8 View Stationing g i)
ation Eguations ] Radiuz + A ] Tranzition R adi ] Ewent Points ]
Regular Stations | Cardinal Stations 1 Plz |
Harizontal Slignment: |Design.-’-‘«|t1 Li iJ Help

Method i Limnitz
0+ Autornatic [~ Station
" Interactive Horizontal Start _J
" Interactive Yertical i J
Maode e
& - nterval:  [So0.00
€ Station atd/ Dffse [ Drap Station Equation Name
Symbology
Dizplay | Object | Mame Calor [Eadl
=] b ajor Ticks ALG_PRO_Sta-Maj. BYLEVEL | |
i td ajor Stations ALG_PRO_Sta-Maj. BYLEVEL
=] Miror Ticks ALG_PRO_Sta-Min.. BYLEVEL
| inor Stations ALG_PRO_Sta-Min.. BYLEVEL
[=] Cardinal Leader ALG_PRO_Cardina.. BYLEWVEL
] Cardinal Stations ALG_PRO_Cardina.. BYLEVEL
@ Pl Leader ALG_PRO_Cardina.. BYLEWVEL |a|

Edit...

| Apply | I Preferences. . I Cloze |

6. <D> the Preferences button.
7. <D>the saved preference name Proposed-100 Ft Interval

8. <D> Load and Close

&% Preferences @

Mame

Ewisting-200 Ft Interval | Claze

Exizting-500 Ft Interval Left
Esizting-500 Ft Interval Right
OTHER-100 Ft Interyal = ||
OTHER-500 Ft Interval Save
Propozed-100 Ft Interval
Proposed-100 Ft Interval Lef s | Sawe Az

< i >

Load

Delete

Active Preference: Propozed-500
Ft Inkerval Help

Pl
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9. <D> the Apply button from the View Stationing dialog. Stationing is

displayed.
s ) ><_1
¥B
i x4 g
% t i x4l
- i z —K —“\?“
L b
i iR
T 4
—————, e — — Ny
_ = =
E = [
______ b e s
Amrre T et SRR & o S S
gl a-e-—— BFTET T §
B e | el 5
H @
o E
At =—DaddocgEaxd| [ _'J:J

10. Experiment with changing the global scale factor value for text and
redisplaying the stationing.

4 5cale Factors ;Iglﬂ
Test  |uo.0000 —‘ Apply |
Cell: 40.0000 = Claze |

Line Style; |4D_DDDD

Page 154 InRoads Geometry Fundamentals



Chapter 6 — Creating Geometry

Lab 28: Annotating an Alignment

In addition to Stationing, alignment information such as tangent distance, direction,
and curve data is required.

1. Select
Geometry > View Geometry > Horizontal Annotation
&% View Horizontal Annotation g O
ET l.&nnotale] Active Styles] Tabling]
Method tode *
(' Autornatic " Puoints
Tags...
[ |nteractive + Alignments L‘

Help

Apply Style: Aligrment = Dizplay
Points Az i
Annotate:  [Design Al 1 +| el

Selected: v Elements
Design Alt 1 v Attach Tag
v Complex

v On-&lignment Points
[ Off-4lignment Points
[~ Tangents

[ Subtangents

[ Radials

[ Chaords

[ Annotate Duplicates

Apply | Freferences... ] Cloze 1

2. Verify settings and display alignment information

3. Review the results in MicroStation

r

N88°19'40"E |

Lige.62

Rt =ButdooaagF x| [ _,J—J
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Challenge Exercise:

1. Use Geometry>Copy Geometry to Copy alignment Design ALT 1 to
a new Horizontal alignment named Design ALT 1 Modified

2. to the copied alignment:

= Move an alignment Pl

* Redefine one or more horizontal curves

= Define alignment stationing as ending at station 382+00
= Redisplay stationing at a 500 foot interval

= Introduce 2 station equations. One overlap and one gap.

= Revert the alignment to a simple PI at point B (remove the curve
definition)
= Transpose the direction of the alignment

= Create a profile showing the existing ground profile along the copied
alignment with a 2x vertical exaggeration.
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Lab 29: Horizontal Alignment from Graphics

Alignments can be created from existing MicroStation graphics. In this exercise a
chained MicroStation element will be used to create an alignment.

1. From the MicroStation pull-down menu select Utilities > Saved Views

2. From the Saved Views dialog <D> saved view name Holder

Driveway
2 Saved Views E]
%{hxan View: 1 ¥
Mame Description -
Drrive (3 180+00 Overlaping alignment
Holder Driveway alignment from graphics
FOB Begin Project
SHEEALT 1 ALTERMATE 1 LA —
Side Foad Cross Rid @ 446+00 ML
Station Equation PT 356+45.30 i
a4 3
Lpply Options

™ wWindow: Aspect Batio -

W Camera Position

W Wiew dttributes W Level:
™ Clip ¥alume [T Beference Settings
Cloge | Lpply

3. <D>the Apply button

atr=Basrocarai _'l—vl
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4. Select File > Import > Geometry. The Import Geometry dialog will

open

Horizontal Alignments, Horizontal and Vertical Alignments, Cogo
Points or Event Points can be imported from MicroStation graphics. If
the alignment has curves, it is recommended to toggle on Resolve Gaps
and Nontangencies. If the alignment was drawn as a series of lines
and/or arcs that have not been chained together as complex elements
toggle on All Selected Elements Added to Single Alignment (you
must define a Fence or Selection Set of the elements).

After specifying the Name, the Description and the Style, choose
Apply. If you created a Selection Set or defined a fence prior to
initializing the command, you will be asked to Accept the contents. If
this was not done, you’ll be asked to identify the element. In either case,
after accepting, an alignment or alignments will be added to the
geometry project specified in the Target section.

5. Onthe From Graphics tab select Type: Horizontal Alignment

= Name: Holder Driveway

= Description: Driveway at Sta 190+80 RT
» Style: ALG_SECONDARY

6. <D>the Apply button. The Import Geometry dialog will minimize
allowing you to see more of your MicroStation view

g% Import Geometry

/0

From Graphics | AsCil | INR | ICS

I Vertical from Surface ]

=l |

Aoply |

Typs: | Horizontal Alignment
Geometry
MName: |H|:|I|:Ier Driveway

Descrption:  |Drive at Sta 190+80 RT

Style: |ALG_SECONDARY

=l

Honzontal Curve Definition: | o

Target

Geometry Project: |'IIEEEE‘_GeomE'fn‘I Tlainingll

=

=

Attribute Tags
[ Use Tag Data

|

Leflel

Styles. .

L] Help
[Pacooie =]

Cloze
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7. When prompted to Identify Element <D> on the MicroStation graphic
drawn in the center of the driveway

8. <D= again to accept the highlighted graphics in the MicroStation view

9. <R> in the MicroStation view to terminate the command. The Import
Geometry dialog will restore. The MicroStation graphics have been
imported as an alignment

Note: The geometry name field increments for additional selection(s)
10. <D> the Close button to close the Import Geometry dialog

11. Verify the alignment was created

#% Bentley InRoads Suite 2004 Edition =)<
File Surface Geometry Bridge Drainage Survey  Evaluation Modeler Drafting Tool: Help
<Unnhamed> - @\Zf?x B 5'J‘o'f.' L, L, B oA B

= | Geometry Project Name |Description |File Tarmne
+ _j' Default ~ E12345_Design 5H 86 Design &l...  C:\Project
+ /SH 86 12345_GeometryTraining Geometry Traini..,  CiiProject
+- " Side Road = Default
= 12345 _Geometry Training
4 Cogo Buffer [
Pl - "
=l
m Haolder Driveway
< j 2]
2 Geometry |£ Typical Sectio 4 | » | 3| = 5
Ready

12. Review the alignment Geometry > Review Horizontal

&8 Review Horizontal Alignment E]@
Geometry Project: 12345_Geometry Tr. » gode s = Close
. Curve Sets * Alignment Elernent
Harizontal Alignment: |4 q\der Diiveway - ﬂ Save Asz..

Project Hame: 12345 Geometry Training ~ Append...
Description: Geonetry Training Class [
Horizontal Alignment Hamne: Holder Drivewaw
Description: Driwe at Sta 190+80 RT
Style: ALG_SECONDARY Frint
Input Factor: 1.0000

Diisplay

STATION NORTHING EASTING

LLEL

Help
Element: Linear
POB  ( 1 0+00. 00 1557036 . 26 3276298 .79
PC 1 0+86 .63 1556949 .72 3276294 .87
Tangent Direction: S 2°35'41" W
Tangent Length 86 63
Element: Circular
PC( 1 0+86. 63 1556949 72 3276294 .87
PI ( i} 1+25.77 1556910 .62 3276293.09
cCooq 1 1556946 .32 3276369783
PCC( 1 1+58.77 1556886 81 3276324 15
Radius: 75.00
Delta: 55706'54" Left
Degree of Curvature(irc) 762340
Length: T2.15
Tangent : 39.14
Chord: 69 .40
Middle Ordinate: g.51 w
< >

13. Time permitting, display the alignment graphics, stationing, and curve
information.
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Lab 30: Extend Alignment

The alignment Holder Driveway does not intersect the reference line alignment
Design Alt 1. Standard practice necessitates the driveway alignment to
commence at the main-line reference line.

1. Select Geometry > Utilities > and hold

Note: The commands for Trim and Extend Alignment are dithered
meaning they are not enabled. These 2 commands are an
extension of the Horizontal & Vertical Elements command set
which must be enabled.

2#2 Create/Edit Aignment by Cogo Poirts...
7 Join

E[ Multicenter Curve...

<% Parallel Horizontal by Blement
<% Parallel Horizontal by Station
[ Parallel Vertical by Bement
|% Parallel Vertical by Station

-2 Tmnspose...
A Inverse Direction
"+] Transform__.

<, Pssign Names...
“_ Assign Bevations...

2. Select Tools > Application ADD-Ins

& Application Add-ins

Byailable: oK

GEMIDO Tranzlatar Addn A
GECQPAEK, Tranzlator Addn Cancel

Haorizontal and Wertical Elerments Add-n I ol

Hydrmology and Hydraulics Add-Tn
Impart Subsurface Addn

Import Versine Add-In

InF ail

di

RN N

o

Description

The Horizontal and Yertical Elements Add-In provides commands for the powerful component method of
creating and modifying alignmentz. This method differs from the Pl method of design because you define
linear and circular components, or elements, instead of by locating, adding, and inserting points of
intersection and curve zetz. These components are then computed and fit together to farm an alignment.

Command ) i i e = T
Geometry:Horizontal Element:Add Fike.. ¥ *
Geametry:Harizontal Element>Add Float.,  #
Geometry:Haorizontal Element:Add Free...
GeometryrHarizontal Elerment>Add Five...  ®
Geometry>Horizortal Element>Add Float...
kY
kS
kS
kS

HE;&::&&&

Gearnetry:Harizottal Element>Add Free. .
GeometryrHorizontal Element:Define 5.
Geometry:Horizontal Element: Connect ...
Geometry>Horizontal Elements Cut Elem...

£ 2

3¢ 3¢ 3¢ 3C 3C 3 IC 3 I
330333020 26 2
330303 3 3 K K
3¢ 3¢ 30 3 3 3 3 3
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3. Enable Horizontal and Vertical Elements Add-In
4. Once enabled, Select Geometry > Utilities > Extend Alignment

5. At the prompt: Identify Alignment to extend to, <D> on the alignment
Design Alt 1

6. At the prompt: Identify Alignment to extend, <D> on the alignment
Holder Driveway

7. <D> to accept the presented solution

Ad=COuEfEocpEad

Note: The alignment-alignment intersection is now the initial point of
the driveway alignment. Because the alignment was edited
(extended) from its beginning, the initial station value was
recalculated and is assigned a station value of -0+12.41. The
negative value is due to the original points in the alignment
retaining their assigned station locations.

8. From the pull-down menu
Geometry > Horizontal Curve Set > Stationing define the driveway
beginning station as 3+25

Challenge Exercises:

= Display stationing at a 100 foot interval for Holder Drive
= Display alignment annotation for Holder Drive
Recall saved view Drive @ 180+00

= Import the graphics representing the driveway centerline into an
alignment named Drive 180+00

= Use the command Geometry > Utilities > Trim Alignment to remove
the portion of the driveway alignment that lies north of the main-line
reference line.

Note: When using the trim alignment command, when prompted to
select alignments, the order the alignments are selected is not
important. However, the location of the data point in response to
Identify portion to clip, will determine both the alignment and
the portion that will be eliminated.
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Lab 31: Saving Geometry

Alignments cannot be saved individually. They are saved when the geometry
project is saved. Due to the fact InRoads works on geometry that is loaded in
memory, the geometry project must be saved at appropriate times.

Geometry projects can be saved using several methods including:

1. From the pull-down File > Save > Geometry Project. The Save As
dialog will appear with the Save as type set to Geometry (*.alg).

2. Verify you are in the correct project directory.
C:\Projects\12345\Design\InRoads\

Note: If the geometry project is already saved, then perform a Save
operation instead of a Save As (see below).

& Save As
Savein: | 9 InFoads ﬂ & e E-

12345 _Design.alg
12345 _Geometry Training. alg

File: name: |1 2345_Geometry Training. alg Save

Save as type: |Genmetry Projects [* alg) j Cancel

3. The file name should match the Active name at the bottom of the Save
As dialog. If necessary, use the drop-down arrow in the Active field
and reselect the desired name to ensure the saved file name will match
the surface name.

Note: Geometry projects have both an internal name that appears in the
dialog boxes in InRoads and a name on the hard drive that has an
ALG extension. Ensuring that the saved Geometry name in the
project folder matches the Geometry name displayed in InRoads
explorer will minimize any confusion.

4. <D> the Save button and then the Cancel button. The file will be
saved to disk and the Save As dialog will close.

Page 162 InRoads Geometry Fundamentals



Chapter 6 — Creating Geometry

5. Option 2 -Right-click on the Geometry Project in the Explorer menu
and chose Save. The selected geometry project is saved.

£ Bentley InRoads 2004 Edition

BE]

InRoads Geometry Funamentals

Hle Suface Geometry Evaluation Modeler Drafting Tools Help
<Unnamed: B B W &5 E
BB RECoWEe | T &L B
= * | Name | style ] Description ] By Whom
=i &, Geometry Projects i Ron Brys
= Default mHoIder Drive... ALG_SECOMD... DriveatSta 190480RT  RonBrys
¥ o= 12345_Desi _f'SH 35 ALT 1 ALG_PRO Alternate 1 Ron Brys
£ Cogo Buffer New...
m Holder Drivewa\;l B
J sHBsALT 1 T
Set Active
Delete
Empty
Details...
5 Geometry @ Typical Sectio 4 | » 3 m £y
Defines the text or block symbology for annotating various geometry point types
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Horizontal Elements - Overview

Horizontal Element i
[/ s~ omARETRR|ARL

The Horizontal Element tools allow you to create alignments without knowing the
Pl information. They may be accessed from the toolbar shown above, or from the
pull-down under Geometry > Horizontal Elements. Access to these tools is
enabled as an application add-in (Tools > Application Add-Ins).

There are several advantages to this method. One of the greatest advantages of the
horizontal alignments is that they do not have to be continuous. For example, you
can create elements that have multiple constraints, leaving gaps between them, and
then join them together with unconstrained tangents and curves.

Another advantage is the ease with which reverse and compound curves are created,
as well as curves greater than 180 degrees.

When creating elements, you have three basic placement options for linear elements
and the same three options for circular elements. These options are:

Fixed placement is used when you know exactly where the element is going to be
located and you, in effect, lock it in place using a combination of coordinates, pass-
through points, bearings or radii. When using the fixed placement options, the
resulting elements are not tangent or coincident with any existing elements. This
placement option is used to place standalone elements.

Floating placement is used to establish elements coincident and tangent to an
existing element with a pass-through point and a radius (for curves) and with a
pass-through point or a bearing for lines. They force the alignment to be coincident
and tangent at the end where they join and will lengthen or shorten the element they
are being attached to as necessary to meet the criteria specified. They will only
ensure tangency and coincidence at the end where they are attached to an existing
element. The floating placement options will not connect two existing elements.

Free placement is used to connect two existing elements. It ensures coincidence
and tangency at both ends where it connects to the existing elements. The existing
elements may lengthen or shorten as necessary, but will not change locations.

Once an element is placed and accepted, it is treated the same as any other element
no matter the placement method

To create a horizontal element alignment, first create an alignment name, assign a
description and style, then use a combination of the fourteen commands to define
the alignment. (The fifteenth command is for checking and correcting problems
with the integrity of the alignment, described below.)
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Check Integrity

The Check Integrity command on the Horizontal Element toolbar allows you
to check the coincidence and tangency of horizontal alignments. The Element
tools allow you to place the different components of the alignment in whichever
order you wish, therefore it is not uncommon for elements to be “out of order”.
This is one of the situations where Check Integrity can help, since you can
check the integrity and make changes to elements to correct any integrity

problems.
Horizontal Element %
e T —— 7 ST
e | e | e RS T R rﬁ'bﬂé_aﬁ"l
&4 Check Integrity
Type Muaithing ... Easting ... | Direction @ 5 Morthing Easting @, Direction @ E... | Length Radius Inte... | Inte... | Ele... Apply
Linear 195704866 327629935 5 273541MwW 195694972 327629487 S 2741w 9904 Ok 0K
Circular 155634372 327629487 5 2°3591"w  155B88E.81 327632475 SEZI1I'E F215 -7E.00 Ok 0Ok 0K Close
Circular  1556866.81 327632415 S52°31M3"E 155684952 327650425 M 75"S4'51"E 19027 -211.42 Ok Ok 0k
Linear 199684952 327EG0425 N FSUR4GIUE  199BBFR16 327661440 N 7SOBASIME 11356 0K Ok 0K Make First
Circular 155687716 327661440 MW 7E°G4'51"E 155677694 327681148 S5 2173253'E 24195 167.96 Ok 0Ok 0K
Linear 1556775.94 32761149 S 2173283"E 185672626 327AE3111 S 2173253'E 5341 Ok 0k
Mo Fonward
Select Mext > Last it
L
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Horizontal Event Points - Overview

Horizontal Event points are points associated with an alignment that are not
actually a part of the geometry of the alignment the way a PC, PT, or Pl are. They
are used for points that need to be annotated with stations and offsets, for points
where you need special sections cut or for points where you want to be certain
Roadway Modeler drops a template.

Select Geometry > Horizontal Curve Sets > Events.

" Station and Offset

" Marthing and E asting

g Horizontal Events u | 3
Define By |Single Pairt ﬂ
Add Az

{ " Cogo Point

" Alignment Point to Coga

Locate By %
Morthing: |155?4E‘I 16

Help
E asting: |32?4898 84 4

[ Addertical Event Points _J _J
Events

Met... J Station | fosetl Marthing | Easting | Elervation | Style
S+0  177+03.38 -53.90 1557461.16 3274935884  -0.00 ALG_EXIST
M+E 17740338 -53.90 1557461.16 327493884 000 aLG_EXIST

Edit.. J Delete | Repart... |

Horizontal Event Points may be added as either Station and Offset (they move
with the alignment if it is relocated or re-stationed) or as Northing and Easting
(they remain fixed by coordinate values. The station and offset values relate back to
the alignment and update as the alignment shifts). This dialog can also be used to
create Cogo points or to assign Cogo points at alignment vertices.
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Cogo Commands - Overview

Coordinate geometry commands are delivered with InRoads. There is no need to
exit, start, or launch another product to access them. These commands provide an
alternative method for creating horizontal alignments. One of the main differences
in creating the Cogo alignments (sometimes referred to as figures) and other
alignments is that Cogo alignments require that the points be established first, then
joined together to form the alignments.

Once created, Cogo points and alignments are, in most cases, interchangeable with
other horizontal points and alignments. There are a few key differences, however:

= Cogo points are always numbered as you go (beginning with the seed
number established in Tools > Options > Geometry or with the next
available number..

= Cogo points can stand alone, such as when locating a fire hydrant or
signs.

There are several toolbars devoted to coordinate geometry described here. These
same commands may be found under the Geometry heading on the pull-down
menu.

Cogo Point commands

Cogo Points =

—
|~ 7 2% =

Use the Cogo Points commands to create, edit, copy, delete, or navigate to
Cogo points. These commands can be accessed through tool bars or by selecting
Geometry pull-down menu.

Cogo Traverse commands

Locate !:!
[ 2 2% +[=]
& Traverse E]
Method: Direction = Course
Insert Paint: ’W Close |

Direction: |N T4 E ﬂ

Distance Type:  [Horizortal Distance M
les. ..
Horizontal Dist.:  [253 04 +

Horizontal Offzet: [p.00 ﬂ
; ; Wertical Type: ‘ertical Distance » w
Bl e Wertical Distance: [p.00 i]
Marne:
Morthing: 157457 43 - Faresight Point
Easting: 3274885.71 Name: 1
Elevation: -0.00 Description:

Style: MOMN_Set-ROW v

InRoads Geometry Funamentals Page 167



Colorado Department of Transportation

The Traverse commands can be used to generate Cogo points from known
locations by inputting distance and bearing to the point being constructed
(Direction Traverse). It may also be used for locating points by Angle or
Deflection. Additionally, alignments and radial points can be created based on
the statues of the Insert Point.

Cogo Intersection Commands

Locate £l
-
Rﬁ%%|
28 Intersection E]
Type \Direction/Direction | = | Apply |
Diirection 1
M arne: ,‘|2|:|— Clo:se

Mothing: 186706458 4 w
Easting: ,W

Diection: [N E1°0725"E J

Oiffzet: ’DDEI— ﬂ

Direction 2

Name; ’21—
Northing:  [1556951.39 +

Easting: 32?509? [

Directiorn: b 161121 W J
Difset; ,DDD— jﬂ

The Intersection commands can be used to generate point locations based on
known points, alignments, stationing, and/or offsets.
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Create/Edit Alignment by Cogo Points

23 Create/Edit Alignment -
Name: Pieper Parcel ﬂ Apply
Deseription: | Existing awnership B |
Style: |F|W_Pr0perty-Bndry-j S

les. .
Alignment Definition:
(120121 122123120 Help
Clear
Graphical [nput
Start | |

Alignments are created by chaining existing Cogo points together using the
Create/Edit Alignment command. It is not necessary to create the alignment
name prior to using this command; it may be entered here, along with a
Description and Style. The points defining the alignment are listed in the
Alignment Definition. The alignment can be defined graphically by selecting
the Start button or the definition (or edits) can be keyed into the Alignment
Definition field.

See the Bentley Help or InRoads Reference Guide for additional information on
InRoads Cogo.
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Geometry from Text Files -Overview

Text files may be imported in several formats, one of the easiest is to create an .ics
file (Interactive Coordinate geometry Subsystem). This file type was first used with
a product of the same name many years ago, but is still in use with InRoads today.
It takes the format of commands along with the input for those commands.

For example a text file of coordinates can be formatted in an .ics file by adding a
Store command at the top and formatting the file similar to the one shown below.

) retaining wallics - Notepad _ o] x|
Fle Edit Format View Help
Example .ics file =l
Coordinates of retaining wall
STORE
1 934399.33 1836109.02
2 934231.94 1836247.39
3 934231.94 1836247.39
4 934143.68 1836320. 34
5 932352.65 1833973.84
6 934050.02 1836386.24
| | L4 7

Choose File > Import > Geometry > ICS. Browse to find the file, and then
choose Apply.

-ﬂ Import Geometry Q [ @
From Graphics ] ASCI ] INR Vertical from Surface ]

File Name:

C:\Projects’ 12245\ Design'\InFoads sample ics|

Browse...

Preview...

Help

gl

Close

The cogo points will be added to the active geometry project. You may then use
Geometry > Utilities > Create/Edit Alignment to join the points, forming an
Alignment and Geometry > Horizontal Curve Sets > Define Curves to add curves
to the alignment. You can also accomplish these same tasks within the .ics file.

See the Bentley Help topic Alpha Cogo.
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ICS Geometry - Overview

ICS is the acronym for the “Interactive Coordinate Geometry Subsystem (also
referred to as ‘Cogo classic’). ICS allows the user to use an ASCII format file to
input and/or generate Cogo points. One of the benefits of using an ICS file is the
documented history of commands used to generate Cogo points and the ability to
edit and re-run the ICS command file.

A simple ICS may look like:

store 1000 3339.577 3225.237

locate direction 1000 1001 N25-56-26.4E 46.806
locate angle 1000 1001 1002 212”747'55.3" 196.801
locate angle 1001 1002 1003 205737'27.1" 27.817
locate angle 1002 1003 1004 223"37'59.9" 49.787
locate angle 1003 1004 1005 205"24'32.3" 248.527
locate angle 1004 1005 1006 208724'10.5" 47.488
locate angle 1005 1006 1007 240"34'12.5" 142.520
locate angle 1006 1007 1008 145”52'21.2" 98.809
locate angle 1007 1008 1009 215731'58.3" 38.494
locate angle 1008 1009 1010 264/38'35.3" 36.027
locate angle 1009 1010 1011 195746'57.3" 122.322
store figure boundary (1000-1011 1000)

This input format is similar to other alphanumeric Cogo software.

store 1 3351.824242 3921.504545 277.828485 !default *bmk1
store 2 3353.077879 3920.851212 278.283333 !default *bmk2
store 3 3353.636970 3920.560000 278.486061 !default *omk3
store 4 3356.213939 3919.217879 277.382424 !default *bmk4
store 5 3357.152727 3918.728788 277.376364 !default *omk5

Additional data can be incorporated into an ICS file to include a preference
name (!fname) as stored in your wysiwig.ini file and a description
(*description).

A full list of available ICS commands and command format can be found in
appendix C and in the InRoads Help menu by searching for “ics”.
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Lab 32: Creating Parallel Horizontal Alignments

Offset alignments can be created to generate geometry for elements such as right-
of-way limits, easement limits, under-drains, retaining walls, bridge decks, etc.

For this exercise generate right-of-way limits for the mainline road and the side
road. The Side Road has a right-of-way width of 60’ (30” on each side of
centerline). The mainline alignment has a total right-of-way width of 150" being
50’ feet north of the reference line and 100’ south. At the intersection of the right-
of-way lines a radius of 15 is required.

r ]

The workflow will consist of using an assortment of geometry commands:

= Copying Geometry - between Geometry Projects

= Multi-Center Curve — radius returns

= Parallel Horizontal Alignment - offset alignments
= Join Alignments — connecting separate alignments
= Join Elements — simplifying geometry

Page 172 InRoads Geometry Fundamentals



Chapter 6 — Creating Geometry

Copying Horizontal Alignments

Alignments will be created relative to both the mainline alignment (SH 86) and
the side road alignment (Side Road). These two horizontal alignments reside in
two different geometry projects. To work efficiently, they should reside in a
single geometry project.

#% Bentley InRoads Suite 2004 Edition mi==

File Surface Geometry BEndge Dranage Survey  Ewvaluation  Modeler Drafing Tool: Help

<Unnamed: - @\)f‘}( H s'J.TJ'E.' Lig o, A B A R &

Marme I Tvpe I Descripkion

=& Geometry Projects
4 {= Defaulk
=l l= 12345_Design
+-4% Cogo Buffer
+- " Default
= & SHE6
Lol sHaERY
+ 4 Side Road
=] 12345_Geometry Training
4 Cogo Buffer
[ B kT
" Holder Driveway

= Geometry ]ﬂ Typical Sectio 4 | v | <l m . [#

Active horizonkal alignment: Design Alk 1

1. Select Geometry>Copy Geometry

i Copy Geometry !
Projeds‘u’erticals 1 Superelevations i Cogo Points l
- From Apply
Geometry Project: 12345 _Design -
Horizontal Alignmert: [Side Road ‘_*'_]
Help
Name | Description l
Diefault
SH 86 Proposed SH 86
Side Road Side Road Alignment

¥ Include All Children

To-
Geometry Project: 12345 _Geometry T =

Horizortal Alignment: jSide Road

Description: jSide Road Alignment
Style: ALG_PRO X

Close
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2. Copy the alignment Side Road from geometry project 12345 _Design
to the geometry project 12345 _Geometry Training

Note: Also copy alignment SH 86 as SH 86 ALT 1 if you feel the
mainline alignment created by an earlier lab exercise may be
problematic.

3. Verify the alignment was copied

& Bentley InRoads Suite 2004 Edition

File Surface Geometry Bridge Drainage Sorvey  Ewaluation  Modeler Dra

<Unnamed: - BN W 3¢ B & L+ 1,

Mame | Type

-- &, Geometry Projects |== Side Road ¥ Vertical Alignment
+ = Default
= 12345_Design
+-4 Cogo Buffer
+- " Default
- SH8e
le= sHEE Y
+ m Side Road
= fé 12345 _Geometry Training
4 Cogo Buffer
7 Design alt 1
Fa

= Geometry W Typical Sectio ¢ | » <

Toagales the Delete Ink Lock

4. Set the Geometry project 12345_Geometry Training as Active causing
newly created geometry to populate this project
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Multi-Center Curves

Begin by creating the radius returns north of the mainline alignment.

1. Select Geometry > Utilities > MultiCenter Curve

& Multicenter Curve g
Curve Type: |Dne Center j
One Center
Two Center Close
Three Cenber
Alignments. ..
Or-Wwidth 2 1) Help
o) R adiLs: ) 50.00 +
15,00 +|
o
width 1: [30.00 +|
O

2. Choose One Center

Input:

=  Width 1: 30
=  Width 2: 50
= Radius: 15

<D> the Apply button. Follow the prompts.
In the MicroStation view <D> on the Side Road alignment

<D> on the SH 86 alignment

o v &~ w

<D> in the Northwest quadrant, <D> to accept and create an alignment
representing the radius return

7. Repeat steps 3-5 & <D> in the Northeast quadrant

New alignments will be assigned names based on the seed alignment
name specified in Tools > Options [Geometry].
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Two new alignments are created, 1 & 2

I =%l

L = e - | B | )__’—]

Note: Your stationing graphics may appear at a different location than
shown above.

&8 Bentley InRoads Suite 2004 Edition = 0/Ed
File Surface Geometry Brdge Drainage Survey  Ewvaluation Modeler Drafting Tool: Help
Wraned B ENY M s B B LG WAL
= | Mame I Descripion | Syle |
= &, Geometry Projects it
+ [ Default ! GEOM_MAIN
- [ 12345 _Design [z GEOM_MAIN
+-%7, Cogo Buffer S Design Al 1 Alignment by PL..  ALG_PRO
+- S Default S Holder Drive...  Drive abSta19..,  ALG_SECOMDARY
= f sHe6 S Side Road Side Road Align..,  ALG_PRO
= sHEeY
+ f side Road
- = 12545 Geometry Training:
4 Cogo Buffer
" Design Al 1
: J Holder Driveway
i+ Side Road
o
A=
= Geometry r& Typical Sectio 4 ] rj P3| " | =
Toggles the Feature Filker Lock,
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Offset Alignments by Station

Create the 50° offset alignment for the mainline alignment.

8. From the MicroStation pull-down menu, select Utilities > Keyin. The
key-in browser is needed to input the desired station limits and offset

distances. Without this, they could be defined graphically.

Key-in

X

EEES

9. From the InRoads pull-down menu
Geometry > Utilities > Parallel Horizontal by Station. Following the

prompts.

10. In the MicroStation view <D> on the mainline alignment.
11. Identify First Station/Key-in Station: Key-in 224+00

12. <D> the Run button (or <enter>)

Key-in

X

[22300

-I[E]% -

13. Identify Second Station/Key-in Station: Key-in 224+93.20

14. <D> the Run button.

15. Identify Location: key-in -50 (50’ to the left) alignment 3 is created

and displayed.

r
BN Ve

.
Ak =Faddo g Fad
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16. Repeat the Geometry > Utilities > Parallel Horizontal by Station
command to the east of the sideroad.

= Station limits of: 225+86.76 to 227+00, 50’ left of US 86 Alt 1

Note: The station limits can be graphically selected by issuing a data
<D> point in the MicroStation view. The offset distance can also
be graphically selected but using the key-in field allows a
specific distance to be input.

Alignment 4 is created and displayed.

4

-

e

At =B docgixd

17. Re-execute the command to create the alignments along the Side Road
north of the radius returns.

r;a oy ;,‘_v‘
LIS A
“X““\\X
Sl
s
~y
SH 86 ALT 1 i
.
e § ] £ :
a+ﬁnn§}m~®5aj - 2 :\\k _’J—j
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Join Alignments

The Join Alignment command connects continuous and non-continuous
geometry components together to form a single alignment. This command
operates by either connecting the components with a straight line segment or by
paralleling an alignment to define the configuration of the created geometry.

Join alignments 3, 1, & 5 to create the Northwesterly right-of-way limits.

ey l‘fiﬁi\(j@;%g‘
<L ,,\);

r
o

o
~=
SH 86 ALT 1 -
— H}"‘:"-‘t-\__h
S A N B =, S, Y ,
a.+[ﬁ:|.ag}nn9;.,(l[ il Lo i : ;J_J

18. Select Geometry > Utilities > Join

i Join =
v Delete Original &lignments

Cahcel
Help

19. Check on Delete Original Alignments. By doing so, the first alignment
identified (3) will become the final alignment name and alignments 1
and 5 will be deleted upon completion of the command.

20. <D> the OK button and follow the prompts
21. Identify Initial Alignment: <D> on alignment 3

22. ldentify Alignment to Parallel/Skip: <D> alignment 1 to parallel
(overlay) this alignment.

If a reset <R> is issued in the above step, a tangent line would be created
from the end of alignment 3 to the beginning of alignment 5. By selecting
the alignment representing the radius return, a curved section is generated
at a zero offset to alignment 1

23. Identify Next Alignment: <D> on alignment 5
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24. Accept or Reject: <D> to accept the dynamic display

25. Reset <R> <R> twice to terminate the command

= el
| |

Alignment 3 S
[

3Q 1 30
26400
o
/ &
i A 4 (,)‘ Q\O

Pt = s
o Py S e e o

Alignment 3 is now the combination of the alignments 3, 1, & 5.
Alignments 1 & 5 are removed from the geometry project..

£ Bentley InRoads 2004 Edition

f=1%|

Input Factor: 1.0000
STATION HORTHING EASTING Help

Element: Linear

FCB ( ) 20+61,21 1556223, 24 327952929

BC ¢ ) 2145440 1556198.73 3273619 .20
Tangent Direction S 74745'19" E

Tangent Length 93.20

Element.: Circular
PC 21454 40 1556198.73 3279619 20
21+74 .26 1556193 .51 327963836

]
I}

AL

cC 1556213.21  3279623.15
BT 21482 12 1886213037 3273638 15
Radius 15 00
Delta 1057517 46" Left
Degres of Curvaturs{ars) 361°56'19"
Length 27.7
Tangent 13.8
Chord 23.9
Hiddle Ordinate 59
External 9.8

[}
4
[
9
Tangent Direction S 7474519 E
Radial Direction 5 15714'41" W
Chord Direction N 52718'48" E
Radial Direction H ‘55" E
Tangent Direction N tost W

Element: Linear
PT

¢ 3 21+82.12 1556213.37 327863815
POE ¢ ) 28+51.76 1556882 .97 327363092
Tangent Diresction Ho0%37'05" W
Tangent Length 663 64 o
<] >

Fle Sufsce Geometry Evaluation Modeler Drafting Tools Help
CELL Tre-Scale » BN H— =
= | Name ] Type Desaiption By Whom Last Reviset
- Geometry Projects
+ = Default
+ [== 12345 Design
+ j= FB -Working Copy
- 12345_Geometry Training
£ Coen Bffer
f Holder Driveway
- f SHBGALT1
+- A" Side Road
S Geometry &% Typical Sectio 4 | » A i B
Toggles the Delete Ink Lock
&8 Review Horizontal Alignment g@
Geometry Project: 12345_Geometry Tr. v Mode 1 Cioa
i sl m _'tJ " Curve Sets ™ flignment " Element —
Project Hans: 12345 Geomstry Training T~]  Append
] try Training Class !
[Ferizomtal Altanuent Hans: 3 Display
S yTa: GEOM MAIN Print
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26. Join alignments 6, 2, & 4 to create the northeasterly right-of-way

limits.
leavien ==
R 8 -
HHX“\\X

S
[

o

—
SH 86 ALT 1 ol
b F e

= S iy Hﬁ*ﬁﬁ -
Elll-ﬁl:ldn?&‘nchg.RJ il T/ﬁ‘*‘h_] e . _»_IJ

Once the above step is completed, alignments 3 and 6 define the right-of-
way limits on the north side of the intersection.
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Offset Alignments by Elements - overview

Choose Geometry > Utilities > Parallel Horizontal by Element

Parallel by element differs from by Station in that you can select the
limits of the alignment to offset by selecting, <D>, alignment
components (tangent or curve) to define the desired limits.

Ad=Fuariooagsad *
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Creating Vertical Alignments — Overview

Creating Profiles

A profile of the horizontal alignment showing the existing surface ground line is
required before creating the design profile - the vertical alignment.

Select Evaluation > Profile > Create Profile.

&% Create Profile

FE

Main ]Features] Corrtrols] Oﬁsets1 Title ] Legend] Grid ] Pxes ] Report ]

Create: J‘."u'inu:low and Data LJ fS_fJun:e
+  Alignment: =
Set Name: [Side Road |5d“’ Road _]
" Graphics
 Muttipoirt e J
™ ASCI| File:
Symbaology
Display J Surface Name I[.'olor J
| Diefautt default BYLEVEL
= 123455 URY_Surface T_Edsting Ground

BYLEVEL Al

Apply

Close

Mone
Edit...
|

Preferences. .. |

Multiple surfaces may be shown on one profile by selecting them in the
Symbology category. You may also show features that cross the alignment and
projected features on the profile. These may be toggled on from the Features

tab before creating the profile.

11860
11500
11450
11400
11350

11300
10+00 11+00 12400 13400

14400 18+00 16+00 17400 18400 19400 20400
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Creating Vertical Alignments

A geometry project must be loaded prior to creating a vertical alignment. The
vertical alignment must be created as a child to a parent horizontal alignment.

Once the geometry project is loaded (and the parent horizontal is active), you may
create a new alignment name. Choose File > New > Geometry and set the Type to
Vertical Alignment. Enter the Name, Description and select a Style.

e BEX)
Surface T'_.'pical Section Librany ] Roadway Library ]
Type: l‘u"ertical Alignment L] Apply |

Name: [Ak T Option 2 Stes... |
Description: j‘.,"ertical design 50 mph Help
Style: IALG_PRO_Vert |

Curve Definition: ]Pambulic _:_J

Ewdsting Description

Alt 1 Option 1 Wertical design 65 mph
Alt 1 Ontion 2 Werical design 50 mph |

Cloze

<D> Apply after filling in the appropriate information. Once a profile set is
created, the Vertical Curve Set or Vertical Element tools can be utilized to enter
vertical alignment data.
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Vertical Curve Set Commands

The Vertical Curve Set commands make up an easy way to create alignments.
They consist of five primary commands described below.

Vertical Curve Set |
12 [ (22 |2 12 12|
/ \
Add Vert. PI Define Curve
Insert Vert. Pl Delete Vert. Pl
Move Vert. PI

Add Vertical PI — Add Vertical Pl is used to create a Pl that begins a new
alignment, or to add a PI onto either end of an existing alignment.

Insert Vertical PI — Insert Vertical Pl is used to add a PI to an existing alignment
between two existing Pls.

Move Vertical Pl — Move Vertical Pl is used to change the location of an existing
vertical PI.

Delete Vertical Pl — Delete Vertical Pl is used to remove a Pl from an existing
alignment. For removing more than one PI, you must choose and accept each one
individually. To remove all Pls associated with an alignment, but leave the
alignment name, right-click on the alignment name in the Explorer menu and
choose Empty.

Define Vertical Curve — Define curve is used to create a curve at a Pl on an
alignment, or to revise an existing curve on an alignment. The Previous and Next
buttons are used to step through the alignment. The tangents forming the Pl where
the curve is to be defined will be highlighted graphically.

Vertical Event Points — This last icon is used to define unique and specific
locations relative to the active vertical alignment for supplemental template drops,
cross section locations, design constraints, etc.

Dynamics — The Dynamics dialog allows you to set intervals for placement of the
vertical Pls. It locks your cursor into the desired station, elevation and/or grade

intervals.
& Move Vertical PI E]
Iv Station: ’W Close |

v El

I Distance:

Constraint: Length of Curve -
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Selecting Geometry > Vertical Curve Set > Define Curve provides multiple
choices for defining vertical curves.

& Define Vertical Curve Set g ]
Yertical Pl

Define FVI By: |Stati0n and Elevation L]

) Cloze
Statior: | 103+00.00
_ + -
Elevation: |8595.24
Entrance Grade: | _] ' Design Cale...
Exit Grade: [ _J Help
Wertical Curve Adjacent Curves -

Calculate BY: || epgth of Curve ﬂ Update BY: | ength of Curve

Lerigth: Length of Curve [~ Dist : ,— A
fo(g2- gL ,ﬂ istance: J

tiddle Qrdinate

Pazz-through

K =1g2-q1]

|Insymmetrical lenogth Mest > ‘ Last I Select I
1

The Design Calculator is used to compute or look up curve data to ensure your
design criteria are met.

&i% Vertical Design Calculator g

histhod: |Compute from Sight Distance j 0K, |
Curve Design
o ~ Cancel

Speed: l—

K Walue: B Campute
Length: l— Help
Curve Type: l—_l

Headlight Sight Distance
i+ i

Distance: ’1250'3—
Friction: ’040—
Eye Height: ’350—
ObjestHeight 200

Table Mame:

|c:: Sprogra™ 1 sbentleyhcivildatahimpenaliwertical design check:

Keyins — There are additional keyins that can be useful when creating a vertical
alignment, including:

SE=station,elevation (SE=34500,8421)
DG=distance,grade (DG=1500,-2.5% or DG=1500,-.025)

Instructor demonstration — time permitting
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7. Creating Cross Sections

Cross Section Sets

Cross sections can be created at specified intervals, as single sections at
specific locations, or skewed to the reference alignment.

1. Evaluation > Cross Sections > Create Cross Section

Cross Section Main Tab

Cross sections created relative to alignment Source Design Alt 1
Sections created every 50° — Interval

Sections will be160’ wide centered on reference line — Offsets
One surface will display in sections — Symbology

&8 Create Cross Section

e

heet Hange Annotation ] Grid ] Aues ] Repart
Features ] Contrals ] Custamn | Spacing ] Title ] Legend
Set Mame: ]Design Al Source

Edit...

f+ Alignment | Diasign Alt -
Create: ]Window and Data L] ] e —j
[tsisal 50,00 j"_j | b|nglebtatlnn:] _]
" Graphics
Difpets I Multipoint
Left. |-8000 #| | e asonrie
Right  [ap.00 4| |
Symbalogy
Dizplay | Surface | M armne | Color I
] Drefault default BYLEWEL

All

More

=]
|
l

Help

Apply |

Freferences... J

Clage

I
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Cross Section Controls tab, allows:

2.

e Station limits constraints

e Vertical constraints

e Vertical Exaggeration

e Supplemental sections

g Create Cross Section

Sheet Range Annotatio

n Grid ] Aues ] Report ]
Controls Custom ] Spacing ] Title ] Legend :I

Main ]

=
Hlewvation

Features

—
—

w4
e

I Station

~ Planimetrics
™ Planarize

Window Clearance

¥ Apply
Top: ]‘5{}5\— .ﬂ
Bottom: ]5{};}— ﬂ

Exaggeration
Wertical: 2 000

A Cut Critical Sections |-

Hlewvation: j

Help

™ Horizontal Cardinal Points | Horizontal Evert Paints
[ Vertical Cardinal Points ™ Vertical Event Points

[ Super Application Stations

Symbology
Display I Object I Name | Calor J
| Planimetric InRoads_Misc EYLEVEL
Edi...
Aoply Preferences... J Close I

<D> Apply, <D> identify location for cross section set display in the

are i2.50 o
ars. 12000 o o ST, L3000 -
T e — T
ars 1107 o o ST L4030 -
o o r—
e | o o e L4eo -
ars. 11000 o
o o e —
o ———— - — &TA L3450 -
are . o
e —e———
e ——— o oy -
ST 19400 ) ot &TA L3400 —
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Updating Cross Sections

When a cross section set is created the user has the option to display items such as:
multiple surfaces, profile lines offset from the horizontal alignment, and features

such as underground utilities and pipes.
If there are changes that need to be made to a profile after it is created, update the
profile for either surface line or features that exist in those surfaces.

1. From the pull down menu Evaluation > Cross Section > Update
Cross Section. The Update Cross Section dialog will appear.

&8 Update Cross Section

)

w

Crozs Section Set: I CH og = I-¢-

Apply

Mode: " Refresh & DigplayOn O Display Off i
Lirnits i
I Station Range e
| | Help
Ohject -
" Surface
Drefault
123455URYSufac E xizting Gi
L | > |
* Feature
Marne Style | Df j:j

T_Gaz Line High Prezsure T_Gas Lin.. Ga
T_Gaz Line High Prezsure. . T_Gas Lin.. Ga

i

T_Gaz Line High Pressure. . T_Gas Lin.. Ga™
£ f >

I Show Features Outside Elevation Range e
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Individual Cross Sections

Cross sections can be created at individual locations. Beneficial for evaluating
specific points of interest such as roadway intersections, access points, drainage,

utility, or sign locations.

2 Create Cross Section g (|
Sheet Range Annotation I Grid I HAxes ] Report ]
I Main . Features ] Controls ] Custom l Spacing l Title ] Legend :|
Set Name: iSH 36| Source
+ Alignment: -
Create: 1W|ndc-w and Data L] iSH % ‘—‘J Bioee
(Fiaral: T—ED.DE ii v Single Station: [217+87.26 ﬂ
| T Graphics
i~ Offsets ™ Multipoint
Left:  [s000 #|| | ascife:
Right:  fap0p
i +| | Help
- Symbology
Display | Suface | Name | Color I
| Diefault default BYLEVEL
g 123455URY _Surface  T_Bdsting Ground BYLEWEL
All
None
Edit ...
Apply Preferences .. I Close I

Source toggled to Single Station

11440

11420 |
80

Cross Section generation options — Set Source to:

perpendicular to selected object

points

11440

Graphics — Select a MicroStation graphic to create cross sections

Multipoint — Creates cross sections relative to user selected <D>
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Skewed Cross Sections

Cross sections can be generated that are created skewed to the reference

alignment.
1. Evaluation>Cross Sections>Create Cross Sections
& Create Cross Section g
Sheet Range Annotation ] id HAxes ] Repart ]
Main ] Features ] Caontrols Spacing ] Title ] Legend 1
Station | Type Type: JSkewed v] Add
245+42 61 Skew Details s
7+14.62 ! i
247+14 62 Skew Station: TS % paate
Left Offsat: [——55.48 + Delete
Right Offset: [120.17 4| _Dekean |
Skew Angle: | 5°50003" | Add Graphics
' Help
Control File
File Mame: Import ..
BExport...
< Ii &
Apply I Preferences. . Close

Cross Section Custom tab

= Type - Skewed

= List of sections to be created - Station | Type

= Station, Offsets, and Skew angles can be keyed-in

= <D>on Station, Type entry to review location details

= Cross section list can be stored to ASCII (Control) file for recall
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11430 11430
11420 _,,-—-""—"’:: 11420
11410 11410
11400 11400
11380 . 5TA. A7+BE 11380
-BFD -BO0 -50  -4D0 -3 -0 -10 ] L 20 E
11440 11440
11430 11430
11420 11420
11410 11410
11400 11400
11390 | STA. 47 +61 11340
75-70 60 -3 -41 -3  -20  -10 o 12 0 30 3%

The skew angle is computed in a clockwise direction. A perpendicular cross
section has a skew angle of zero.

Caution: Skew angles between 90 and 270 degrees will create cross
sections facing ‘down station’.

.

-
-
-

Poslitive Skew Angle

Deslired Cross Section

Note: End area computations will not include skewed cross sections in
earthwork computations.
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8. XML Reports - Overview

Two types of reporting are currently available within InRoads. The older version
which is based on DBAccess reports is being discontinued with an upcoming
release of InRoads. The old format is being replaced with a reporting utility
based on the eXtensible Markup Language or more commonly referred to as
XML. Like the HTML language used for web development, XML reporting is
based on tags and attributes which delineate elements of data.

Another advantage of the XML reports is their use of a style sheet (.xsl) file to
format the report. The programming of the format is very familiar to HTML, so
if you’re familiar with HTML programming, you can create your own style
sheets or modify the predefined ones.

Generating an Alignment Report

Select Tools > XML Reports. (If the XML Reports command is not available on
your pull-down menu in InRoads, first toggle XML Reports on in Tools >
Application Add-ins.) Choose the tab associated with the type of report you
wish to create, and specify the criteria on which to report.
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£ XML Reports ==
Stakeout Legal Description ] Surfaces ]
Main Station Offset ] Clearance ]
Save
Fitter...
Help
Horizontal Alignments Cogo Points
Include: ;| jj Include; jﬂ
Selected: Selected:
SH 86 '

[ Include Vertical Aignments
" g & Achy

[ Include Superelevation Alignments
& Al

™ Include Horizortal Event Paints

[0 Cralie

[ Interval: ] o __.J

Limits
[ Station

Start: ]—'J
Stop: ]—'“J

File Name: iC:"-.ijects"-—.‘l23115"-.Design"-.Heparts"-—.—'—".Iignment SH 86xml

Preferences... 1 Close ]

Select Save As and specify a name for the .xm file that will be created. The
Tools > View XML Reports command is automatically executed, and a default
format chosen for your report.
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Q Bentley InRoads Report Browser - C:\Projects\12345\Design\Reports\Alignment SH 86.xml T(‘
ey Pal ] 8 Pol 15|
File Tools Help
|C:\F'mgr3m Files\Workspace-CDOT\Stand A
|27 Bridge
=3 cooT
&) CDOT Adine Description xs! e ———
A7) CDOT Arr Rights Easement Descrip —_——
@ CDOT Fee Parcel Description xsl
Aj] CDOT Permanent Essement Descri List Coordinates Report
@ CDQT Slope Easement Description =
Af) CDOT Temporary Easement Deseri Report Created: 6/5/2007
A3 CDOT Uity Ezsemert Description Time- 10-50am
Q CDOT_ListCoordinates xs|
Af] CDOT_Property Description xs|
| Clearance Project: 12345_Design
= Custom Description: SH 86 Design Alignments
% gjﬂﬂ:‘“”“ File Name: C:\Prajects\12345\DesigninRoads\12345_Design.alg
|~ Images Last Revised: Ron Brys 6/4/2007 2:34:14 PM
|77 LegalDescription
T Schemas .
=] Stakeout Alignment Name: SH &6
=1 StationOffset POINT
] Sufaces NORTH (ft) EAST (ft) ELEV (ft) DESCRIPTION
NAME
|2 Tumouts
(1 _Themes 1000 1568417.74 326740940 6630.07
D cdoffomt 200 1558450.09 3268517.55 5594.09
7] format xs|
1] rawem xs! 1558457.06 3268756.14 6589.71
3] ShowAllxs!
201 1637339.09 3269133.1 0.00
202 1558458 63 3268994 82 6579.87
203 1553467.52 3270345.09 6604.18
1553469.66 3270669.73 6612.08
204 1655467 58 3270364.85 0.00
205 1558402.30 3270987 .32 6611.28
< I EY o e . o [s]
Other formats may be chosen from the list of styles sheets presented
along the left of the screen.
@ Bentley InRoads Report Brawser - C:\Projects\12345\Design\Reports\Alignment SH 86.xml =<
File Tools Help
|C “Program Files\Workspace-CDOT\Stand ~
51 Bridge List Coordinates with Station Report
|51 cooT
IZ Clearance Report Created: 6/5/2007
{7 Custom Time: 10:51am
I=1 DataCollection
EEED::;YHI Project: 12345_Design
E ControlLine Data xs! Description: SH 86 Design Alignments
Af] HorzortalAlignment AndEvents sl File Name: C:\Projects\123458\DesigniinRoads\12345_Design alg
E Horizortal AlignmentCurve Set Revie .
| HorzontalAlignment Review xsl Last Revised: Ron Brys 6/4/2007 2:34:14 PM
A7 HorzontalAndVertical AlgrmentRev Input Grid Factor: 1.000000 Note: All units in this repert are in fest unlsss specified otherwise
Aj] Horizontal FlementsXYZ xs| 3
A UstCoordinates xs| " /
Iy Ce st Alignment Name: SH 86
Aj] ProjectAlignment Listing xs! Station Point Type Easting (X) Northing (Y)  Elevation (Z)
4] SettingOutTable xs! 100400 00000 FOB 3267409 40 1558417 74 6630.07
A} SlewDiagram xs|
] Supereievationlignment xs 11140862376  PC 3268517 65 1558450 09 $594.09
4] SupersievationData sl 115485 97549 PT 3268994 82 1558458 63 6579.67
Aj] Vertical Aignment AndEvents xsl
] VetioalAignment Revies el 12943627278 PC 327034509 1558467.52 6604.18
22 Images 135+83.05577 PT 3270987.32 1558402.30 6611.28
LegalDescri
g oo Descipion 14946556988 PC 327232995 1658117.51 6569.53
I=7 Stakeout 156+00.434584 PT 3272956.51 1557965.30 6562.73
[ StetionCffct 19244472291 PC 327647106 155700157 6509.42
I Sufaces
123 Tumouts 193+88.59372 FT 3276609.90 1556963.86 6606.05
|1 _Themes 202+90.26719 FC 3277480.62 1556729.58 6633.18
Aj) cdotformat xs|
3 fomat 203+87.30106  PT 3277574 27 1556704 22 663285
4] rawamlxsl 231+75.29849 PC 3280264 16 1555971.14 6610.74
4] ShowAll xal
234+72 96901 PT 328055839 1555932 44 6601.66
< I |m | [)] 248+08.08059 PC 3231893.49 15658938.50 6558.92 lv]
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Choose Tools > Format Options from the XML report browser.

Format Options
Mode Precision Format Close

Morthing/Easting: 012 -

Elevation: 0.12 - w
Angular: Degrees j |D.12 j |ddd"mm'ss.s"j

Slope: o1z =] [s0% =l

Linear: 0.12 -

Station: [012345 v [ssessss |
Acres/Hectares: 0.1234 -

Area Units: m

Cubic Units: 012 =

Direction: |Bearings j |D.12 j |ddd"mm'ss.s"j

You can change any of the formats or precisions shown and it will
automatically change the report.

While viewing the xml report, <R> on the screen - a fly-out menu

appears.

< Bentley InRoads Report Browser

- C:\Projects\12345\Design\Reports\Alignment SH 86.xml

M=)

Fle Took Help

]C \Program Files\Workspace-CDOT\Stand
|1 Bridge

123 COOT

A} CDOT Adine Description xs|

A} CDOT Arr Rights Easement Descrip
Af| CDOT Fee Parcel Description x|
Af| CDOT Pemanent Easement Descri
Ig CDOT Slope Easement Description
}g CDOT Temporary Easement Descri
AJ CDOT Lilty Easement Description
a CDOT_ListCoordinates xsl

39 CDOT_PropertyDescription xs|

|- Clearance:

|23 Custom

| DataCollection

|20 Geometry

|21 images

|1 LegalDescription

"] Schemas

07 Stakeout

2 StationOffset

=) Sufaces

79 Tumouts

=] _Themes

1) cdotformat xs!

A1) format sl

1] rawalxsl

] ShowAllxsl

Alignment Name: SH 86
RO NORTH (i EAST (f) ELEV (fy) DESCRIPTION
1000 1558417.74 3267409.40 6630.07
200 165845 5594.09
166845 5589.71
201 16373 0.00
202 16584¢ 657987
203 16684€ 660418
Select all
156846 6612.08
204 T 0.00
208 15584 Add to Favorites... 6611.28
206 1REG T 6560.88
15550 Encoding *| 6s69.88
207 154738 Print 0.00
Refresh
o it =TT
209 16570 6599 42
Properties
1556052 660273
210 1685933 56 3284404 53 0.00
M 1666953.86 3276609 90 6506.05
212 166672958 3277480 62 663318
1666716.98 3277627 47 §633.01
213 1627759.88 3269685.99 0.00
214 1656704.22 3277674.27 6632.85

<D> on Export to Microsoft Excel - Excel will launch and display the

results
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- ™ |
25| Microsoft Excel - Book1 g
E_‘J File Edit View Insert Format Tools Dats  Window Help Type aguestion forhelp - o & X
HRN=A" RENFE NEN - N NN S A RACRAL- N0 18 TN1 W L.
 Arial 10 -|B I U|E==FE|$ % s 8% - - A [
on - *
A | B | = | D E F G~

| 1 [FOINT |NORTH (ff)  EAST () [ELEV (ft)  DESCRIPTION 1
| 2 |NAME F
| 3 [ 1000 1.558.417.74 3,267,409.40 6,630.07 &
| 4| 200 1.558.45009 | 3268517.55  6,594.09

|5 | | 156845706 | 326875614 | 658971

| 6| 201 1.537.339.09 | 3.269.133.91 | = |

| 7| 202 155845863 | 326899482 657987

| 8| 203 155846752 327034509  6,604.18

Ex | 155846966 | 327066973 661208

10 204 1.555.467.58 3,270,364 .85 - P
I:-l‘ 5 :Irl'\\c_sﬁe;ii f%&uxgh;intgn;_, Ly £ o444 10 .I'( I o | |}|_IL_
Ready MM
Note: The output to Excel will only contain data from individual

alignments based on the location in the xml report the fly-out
menu was activated.
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To view the source information the xml report was generated from:

In the Report browser, <D> Raw-xml.xsl in the left panel

Fie Tools Help

< Bentley InRoads Report Browser - C:\Projects\12345'\Design‘\ReportsiAlignment SH 86.xml

JC \Program Files\Workspace-CDOT"\Stand
[ Brdge «<InRoads outputGridScaleFactor="1.000000" inputGridScaleFactor="1.000000" linearUnits="TImperial"
. angularUnits="Degrees' zauze="4.708333" equilibriumConstant="4.650000" >
|1 cooT <GeametryProject name="12345 Design" description="SH 86 Design Alignments" file="C:\Projects\12345
I Clearance ‘Design\[nRoads'12345 Design.alg” lastBevisedDate="6/4/2007 2:3 PM" lastRevisedBv="Ron Brys' >
-i‘ Custom <Horizontal Alisnment name="5SH 86" style="ALG PRO" description="Propesed SH
I DataCaliection curvatureDefinition="arc" lastRevisedDate="6/4/2007 8:53:39 AM" lastRevisedBy="Ron Brys"
= Geometry fromF eature="false" >
I21 Images <HorizontalElements >
I LegalDescription <Horzontallme style="ALG PRO" length="1108.623764" direction="1.541608713" >
IZ1 Schemas <Start name="1000" description="POB" stvle="ALG_PRO" northing="1558417.735942"
I Stakeout easting="3267409.403381" elevation="6630.070559" offset="0.000000" tvpe="POB" >
{5 stationOffset <station intemalStation="10000.000000" externalStation="10000.000000"
[0 Surfaces externalStationName="" />
23 Tumouts Tntals ) ] ) i
122 _Themes <End name="200" description="Proposed align" style="ALG_PRO’
= ;dntfurmalxsl northing="1558450.089430" eastinz="3268517.554951" clevation="6594.094951"
offset="0.000000" type="PC" >
<station internalStati '11108.623764" extemalStation="11108.623764"
externalStationName="" ">
<End>
</Horizontalline>
<CurvesetPoint delta="0.022601881" tangentl engthStan="138.686023"
tangentDirectionStart=

541608713 tangentl engthEnd="238.686025"

fammamtThirartinnFad="T SRATTAS04" avramal="T TARTAY rnas CTROT T mumraGarlTi=90 5

M[=1%]

What you see are the xml tags and attributes which define the report contents.
Formatting of this data for display is accomplished through the use of xsl, or style
sheets. Style sheets can be developed by the user for customized reports or formats.
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Appendix A - Geometry Style Manager

The attributes for Geometry Styles are set in the Geometry Style manager.
These settings are stored in the CDOT-Styles.ini file. This file and/or settings
are often referred to as the WYSIWYG editor or file, What You See Is What
You Get. While this is generally true, you should display the graphics to the
MicroStation screen to verify the formatting.

1. Select Geometry > View Geometry > Geometry Style Manager

If not already set in the dialog;

B Geometry Style Manager [Z]
Type: Paints | Justification: |Top Left ﬂ E. |
[RENE Default v |  Allematives Do Mot Table - Delete
Murmber: [ Tent Character for Point as Test: s =

nge
Poirt Murmber
Description
Preference
Marthing
E asting
Elevation

Text Style, Spacing, and Line Type not reflected. | Background Same as Dialog

Symbology

Object Mame Calor
Teut ALG_COGO_Points BYLEWEL
Paint az Cel BYCELL
Paint az Text BYLEYEL

Edi...

2. Set Type to Points
3. Set Name to Default

Type: Points refers to alignment keypoints or Cogo points.
Name: Represents a Geometry Style by the name of Default

A display of the current definition of this combination is displayed in the
center of the dialog.

Note: The field Text Character for Point as Text. Defines the
symbology for Cogo point locations if displayed as text. More
detail on this in subsequent exercises.

Note: For the remainder of this exercise:
Always <D> No or Cancel If prompted to save changes to the
Geometry Styles.
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4. Change Type to Lines

B Geometry Style Manager E]

Type: ’m Justification: ’m
M arme: DEFAULT - | Ahematives 7o ot Table - Delete
Number [0 AltemateStle: (4 5 pRO. - Ci

i ose

Help

Attribute:

Text Style, Spacing, and Line Type not reflected. [ Background Same as Dialog

Symbaolagy Orientation
Object Name Colar &+ Along
Text ALG_PRO_Tangetts: BYLEVEL '

Line ALG_PRO BYLEVEL SleekeE

Edi...

5. Change the Type to Arcs

B Geometry Style Manager E]

Type: ’h Justification: ’m
M arme: DEFAULT - | Ahematives 7o ot Table - Delete
Number [0 AbemateSyle[ o] o

ose

Help

Attribute:

Be =1006.24' Chard Bearing
Middle Ordinate |

Text Style, Spacing, and Line Type not reflected. [ Background Same as Dialog

Symbaolagy Orientation
Object Name Colar " Along

Text ALG_PRO BYLEVEL o

Line ALG_FRO BYLEVEL stacked

Edi...
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6. Change the Type to Spirals

£ Geometry Style Manager E]
Tupe: ,m Jugtification: |Tup Leit j Save
Name:  [DEFAULT - | Altematives [0 Mot Table - Delete ‘
Mumber: [ Allemale Sty | | o

0ze

Text Style, Spacing, and Line Type nat reflected. | Background Same as Dialog

Symbology Qrientation
Object MNarng Calar " Along
Text BYLEVEL
&
Line ALG_PRD BYLEVEL 2/ Stacked
Edit..

The above steps displayed the 4 types of geometry components Points,
Lines, Arcs, & Spirals. The preview pane displays the graphics and text
contents and formatting.

7. Switch the Name field to the different Geometry Styles, including
those prefixed with ALG_ and investigate the change to the Arc
annotation for these ALG_ styles.

Change the Type back to Arcs

g Geometry Style Manager l-_| "
Type: [Ares j Justification: iTCll:l Left |
Hame:  [ALG_OTHER] v | Akematives.  ng ot Table | Delete
Mumber o Alternate Style Jouc | e

Help

Attribute:

[Radius ~
Length

B | T =ngent Length

Delta Angle

0.0.LC.

iEhord Length

| Chord Bearing
[Middie Ordinate v

Text Style, Spacing, and Line Type not reflected. | Background Same as Dialog
2§77 T3] T Orientation
Object N ame Color (" Alang
Text ALG_OTHER BYLEVEL =
Line ALG_DTHER BYLEVEL 2 taeked

Edit...

The Symbology portion of the dialog displays the MicroStation settings for
the line-work and text.

8. <D> on Text, then <D> on the Edit button
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G Text Symbology

Symbology Mame: |A|_G PEO

Justification: Tap Left

[ Yiew Independent

Rotation
" Angle Relative to Object

™ Abzolute Angle

angle: | o~poog”

Levet ALG_PROPOSED_ %
Color: ,B_',JLT .

Help
Weight: ’T.ell'
Fant: ’—Ll

Height: ooy -
Width: [N L)
Line Spacing: 0.04

| ElKl

-

Offzets
" After Rotation

{+ Befare Rotation

Harizontal: |0 o0
Wertical: 1.00

The settings for the text symbology display showing the Named
Symbology and subsequent attributes for the annotation such as level,
font, justification, text size, etc.

9. <D> Cancel to close the Text Symbology dialog

10. <D> on Line, then <D> on Edit again

&3 Line Symbolozy

Spmbology Mame: |ﬁ-‘-.LG FRO

Level &LG_PROPOSED_ = Cancel |

| DKl

Color; |B_I,JLeveI

[ Fil

Lire Style: ’m
¥ Scale: 1.0000

Weight: Bylewel

. Help

The dialog shows the MicroStation settings for line-work display.

11. <D> Cancel to close the Line Symbology dialog

12. Use the MicroStation command Copy and pause the cursor over the
graphics for alignment SH 86 that were displayed in a previous

exercise.
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gy ———p

e/R
X B

Line [GG) [4LG_PROPOSED_Hor-dlignment]|
Harizontal Alignment
Parent: 12345 Design
Mame: SH BE J
Diezcription: Propozed SH 86
Style: ALG_FRIO
-
I =R T RN - 2 | >

The MicroStation fly-out indicates that the alignment was written to the
level ALG_Proposed_Hor-Alignment indicating that the geometry

style ALG_Pro was used.
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Alignment Alternatives

The previous section illustrates the display symbology and text settings for the
annotation of alignments. Notice in the previous exercise that the bearing and
distance along tangents are labeled along the element. If the text does not fit
along the tangent line, an alternative alignment symbology can be specified.
This alternate alignment can specify different symbology for annotation. These
‘secondary’ alignments (specifications) are defined in the Alternate field of the

Geometry Style Manager dialog.

1. If not already open, select Geometry > View Geometry > Geometry

Style Manager
2. Set Type field to: Lines

3. Inthe pick-list for Names: <D>on ALG_EXISTING

g Geometry Style Manager

REX)

Type:
1 arne:

Mumber;

_ﬂ dustification: | Cepter ﬂ

| Do Mot Table =i

Alternate Stule: | 4) o PRO-AI x|

save |

Delete

Close
Hep |

[Lines
ALG_PRO -
o

Alternatives:

Attribute:
Bearing
Diztance
Text Shle, Spacing, and Line Type not reflected. | Background Same as Dialag
Symbology Orientation
Object Name Calor f* &long
Temt ALG_PRO_Tangents BYLEVEL ~
Line ALG_PRD EYLEVEL Slehed

Edi...

Note: Inthe Alternate Style field, the geometry style ALG_PRO-AIt
is specified. InRoads will use the geometry style specified in the
Name field for all geometry display. The exception is if the
initial Geometry Style specified has the Orientation (text) is set
to Along, and the Bearing/Distance text does not “fit” along the
tangent, InRoads will use the Alternate Style specified. Without
an alternative style defined, InRoads would not display any text
for said element.
Orientation
+ Along
(" Stacked
Note: As configured for CDOT, alternate styles have been developed

for all reference-line alignments. The alternate styles specify
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that bearing and distance labels are Stacked vs. Along and are
orientated to the MicroStation drawing plane.

Along Stacked
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4. <D> in the Name field and note that all alignments prefixed with
ALG_ or RW_ have alternate geometry styles defined.

[~}
Tupe: e | dustification: | canter =
I Mame: Al G_EXISTING = Iﬁltemativesr Do Mot Table -
Murnber: ||:| Alternate Style: ALG_EXISTING-41t

ALG_EXISTIMG A
ALG_ERISTIMNG-A
ALG_ERISTING a1 g |
ALG_OTHER T
ALG_OTHER-&l
ALG_OTHER_ ert
ALG_PRO
ALG_PRO-A
ALG_PRO_\ert
ALG_SECOMDARY
ALG_SECOMD&R"Y-
ALG_SECOMDARY_
DEFALILT
Default_Wert

R _Access-Chl-Line
R _dcoess-Chl-Line
R _icceszs-Crl-Line
R _icoess-Chil-Line
R Barr-dioc-Cont-L
R _Barr-Acc-Cont-L
R _Barm-fec-Cont-L
R Barm-tiec-Cont-L
R Ciky-Lirit-Line_e
R Citp-Limit-Line_e
v County-Line_ex
R County-Line_ex

R DEF-&lt
R DEF-Half_Size
R/ DEF-Otr_Size
R PLSS

R Perm-E zrnt-Lin
R _Perm-E zmnt-Lin
R Perm-E zmnt-Lin
R Perm-E zmint-Lin
R Property-Bndry-|
R _Property-Bndry-|
R Property-Bndry-l
R Property-B ndry-|
R Property-E zmnt- %

Note: Alternate styles are defined for Type:Lines only. The definitions
for Points, Arcs, and Spirals are configured for Stacked text by
default.
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Geometry Style Overrides
1. Select Geometry>View Geometry>Horizontal Annotation
2. <D> the Active Style tab

These fields allow the user to define display characteristics other than the
geometry style associated with the alignment. They are available for input only
when the Apply Style field on the Main tab is set to Active.

&% View Horizontal Annotation Q =l
.Pnnatate ] Active Styles ] Tabling ]
i~ Method i~ Mode Filter
* futomatic " Points
" Interactive & plignments E
3 i Help
I Aooly Style: [ctive - |- Display
Annotate: W fj S m
Selacted: I Blemeris
SH 86 v Attach Tag
[v Complex
v On-Aignment Poirts
[ Off-Alignment Points
[ Tangents
[ Subtangents
™ Radials
™ Chords
[ Annctate Duplicates
Apply Preferences... Close

3. <D> the Main tab
4, Set Style: Active
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5. <D> the Active Styles tab

&% View Horizontal Annotation g ]
Main | Annotate Active Styles | Tabing |
Active Styles. ..
Paint: ’m
Line: ,m
Help

Curve: |4l G SECONDARY =
Spiral: Al G_SECONDARY ~

Apply Preferences... | Close |

The fields are now available for population with any combination of geometry
styles. This operates as a temporary override for geometry display. Once the
user selects the Apply button to initialize annotation, an alert dialog box offers 2
options.

% Bentley InRoads 2004 Edition

L] E Do you want to overwrite the current style with the active style?
L

fes Mo Cancel |

Selecting Yes will assign the Active geometry style to the selected geometry
element(s). Selecting No will simply display the geometry element with the
Active styles.

6. <D> No and view the results in MicroStation to see the display
properties selected.

Choosing No in the above step allows us to temporary over-ride the display
properties of the geometry without modifying the style assigned to the geometry.
This should not be dismissed as trivial as you may be working with geometry
supplied by others and do not wish to modify their work.
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Appendix B - Geometry Point Symbology Manager
Point Symbology

As covered in the previous section, attributes for Geometry Styles (line-work
and text annotation) are set in the Geometry Style manager and these settings
are stored in the CDOT-Styles.ini file.

Working in conjunction with the Geometry Style Manager is the Geometry
Point Symbology Manager which defines attributes for alignment vertices
such as: POB, PC, PI, PT, TS, PVT, PVT, etc.

1. Close any dialog boxes open from the previous exercise

Select Geometry > View Geometry > Point Symbology

£ Active Horizontal
[ Active Vertical

$% Horizontal Annotation...

2% Vertical Annotation...

&) Closed Areas...

& Stationing...

E 3D Alignment...

/% Station Base/Clearance Annotation...
<2~ Curve Set Annotation ...

“f Vertical Change In Plan...

;éi Geometry Style Manager...
iy Point Symbology...

& Point Symbology E]
Type Abbreviation | Font Character Cell Scale | Rotate | Apply |
FC FC Geomet... C ALG_E... 1.00 es
FI FI Geomet... C ALG_K... 1.00 Yes Close
[EE [EE Geomet... C ALG_K... 1.00 Mo
FT FT Geomet... C ALG_K... 1.00 Yes
T5 T5 Geomet... C ALG_K... 1.00 Yes
e e e — v e S
< ¥
Help
Type: FC Cel.  [21G_KeyPt - Fant S— .
= 1 - Engineering
Abbreviation: |p[; Scale: |-| .00on 2 - Engineering - Mot
3-Title
Character: |[; Fotate: |Yes j 4 - AsCanst
5- GREEK [
< ¥

2. Select the Preferences Button and load the preference CDOT

Note: The above step is not generally required; however some users
have experienced the CDOT preference not being loaded by
default. This is being attributed to a minor software problem and
loading/reloading the preference ensures correct operation of the
software.
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Geometry Point Dialog Attributes:

= Type: 33 alignment vertices definitions
= Abbreviation: Text label assigned when viewing stationing
= Font: Font resource file containing ‘text’

» Character: Specifies character to use from the font resource file
(Point as Text in Geometry Style Manager - points)

= Cell: Cell to be placed from the attached cell library
(Point as Cell in Geometry Style Manager - points)

= Scale: Scale factor applied to cells or font
(leave set to 1 as the Global Scale Factor accounts for this)

= Rotate: Specifies if the cell or font rotate to the alignment direction

Note: The bottom portion of the dialog contains input fields to populate
the point symbology definitions.

Cell Selection

3. In MicroStation, Select Element > Cells to initialize the Cell Library

dialog.

g Cell Library: [...\MicroStation\Cell\Roadway_Design.cel]

BE] X

File

[ Display &l Cells In Path

Displayw.  Wireframe b

Mame Description Typ =
LG _KeyPl COOT Design Cellz alignment Pl's Prit
LG _KeyPt COOT Design Cells aignment pc's, pt's, ... Prt
DES_<SEC_Back-Of-Curb COOT Design Cells 5 and Profile view .. Grp
DES_XSEC Base-Courze COOT Design Cells %S and Profile view ... Gip=——
DES_RSEC Bike-Path COOT Design Cells %S and Profile view ... Gip
DES_RSEC_Bridgerail COOT Design Celle #S and Profile view ... Gip
DES_#SEC_Curb-And-Gutter COOT Design Cells 5 and Profile view .. Grp :
DES_®SEC_Ditch-Flowline CDOT Design Cells %5 and Profile view ... Gip
DES_RSEC Ditch-Top COOT Design Cells %S and Profile view ... Gip
DES_RSEC_Edge-0f-Driveway CDOT Design Cells #5 and Profile view ... Gip
DES_<SEC_Edge-0f-Road COOT Design Cells 5 and Profile view .. Grp
DES_XSEC Fence CDOT Design Cells %5 and Profile view ... Gip
DES_RSEC_Flowline-0FCurb COOT Design Cells %S and Profile view ... Gip
DES_RSEC_Guardrail CDOT Design Cells #5 and Profile view ... Gip -
1] | L,_‘

Active Cell
Placement | ALG_KeyPt Paint Element Edit... | Delete |
Temminator | ALG_KeyPt Pattern | NOME | |

This is not a necessary step but done to illustrate the interaction between
the Geometry Point definition and a MicroStation cell library. Notice that
the Geometry Point definitions call the cells ALG_KeyPI or
ALG_KeyPT cells for placement along an alignment.

4. <D> on the ‘X’ in the upper right-hand corner of the Cell Library

dialog to close it.
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Appendix C - ICS

InRoads contains an alphanumeric interface for running Interactive Coordinate
Geometry Subsystem (ICS) commands. This interface is also referred to as Cogo
Classic and can be used to run batch runs of geometry commands.

ICS can be accessed through the Windows start menu by selecting
Start > All Programs > Bentley InRoads > Bentley Cogo Classic

%’sample.ics - Bentley Cogo Classic - 2004 Edition 0] x|
File Edt Wiew Tools Help
MEEEEEET]
store 1000 3339 _577 3225.237 1=l
1888 3339.58 3225.24 .88 Default
locate direction 1888 1881 N25-56-26.4E 46.886
1881 3381 .67 3245 .71 .80 Default
locate angle 1088 16061 1862 212°47°'55.3" 196.801
3483.79 3u13.94 .80 Default
locate angle 1@81 1862 1883 2085737'27.1" 27.817
10883 3486.53 341,62 .80 Default
locate angle 1882 1883 1884 223737'59.9" 49_787
10084 3455 .88 348086 .88 Default
locate angle 1083 1004 1805 205°24'32.3" 248 527
1885 3233.64 3592.11 .88 Default
locate angle 1084 1805 1806 208°24'10.5" 47._488
3186.18 3598.62 .80 Default
locate angle 1065 1866 1807 248°34'12.5" 142.520
10887 3128.18 3464 34 .80 Default
locate angle 1086 1867 1888 145°52'21.2" 98.849
1088 3033.06 3757 .80 Default
locate angle 1887 1888 1889 215°31'58.3" 38_494
16889 3016.86 3383.83 .88 Default
locate angle 1088 1009 1810 264°38'35.3" 36.027
181a 304675 3364 .17 .88 Default
locate angle 1089 1818 1811 1957 46'57.3" 122.322
16811 3164 46 3330.89 .80 Default
store figure boundary (1888-1811 16888)
boundary { 1660 18061 10862 1083 1004 1605 1606 1067 1688 1669 1618 —
1611 10688 -
[ wm [
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ICS files can also be imported into the InRoads graphical interface by selecting
File > Import > Geometry [ICS] tab

i Import Geometry g [
From Graphics ] ASCIl ] INR | IE5  Vetical from Surface ]
File Name:
Apply
]C M Temp'flight ics —_J
Preview...
Help

Close
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Control Commands

CREATE PROJECT name description
LOAD PROJECT name
SAVE PROJECT fname
AUDIT FILE mode file.ext
mode: 0 - opens an existing file of the specified name so that data
can be added to the end of the file
1-  opens anew file of the name specified
-1 - closes the existing file

OUTPUT FILE mode file.ext

mode: 0-  records all input and output records in the output file
1-  suppresses recording of input and only records output
-1-  closes the existing file

AUTO PLOT preference /z /!fnam
This command turns on the graphic auto plot lock and sets the active
preference for automatically plotting points and figures in the design
file. Issuing the command again with fnum equal to O will turn the
auto plot lock off in the graphic environment.
Example: AUTOPLOT O!ALIGN1  # turns auto plot lock on and
# sets the active preference to ALIGN1
AUTO PLOTO # turns off auto plot lock

Parameter Commands

SET HEIGHT HtFS1 hil htBS1 /htFS2 /hi2 /htBS2
SET PARAMETER dir
0 =north azimuth 1 = bearing
SET PROTECTION set prot
0 = Point Protection ON 1 = Point Protection OFF
SET REFERENCE
Sets the vertical angle reference: v = horizon z = zenith
SET SEQUENCE seq
Sets the coordinate sequence: X=Xx,y,Z n=n.e.e
SET TOLERANCE dtol /atol
Sets a distance tolerance dtol and angle tolerance atol for the
following conditions:
- Colinearity of points on tangents
- Curve and spiral symmetry
- Curve and spiral tangency with subtangents
- Figure continuity at tangent points
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Report Commands

ANGLES pBS pOC desFS
Computes and reports angles from pBS at pOC to points in desFS.
AREA DIRECTION des
Computes and reports the area and boundary courses of the closed figure
defined by des.
DESCRIBE ALIGNMENT Hfg /x /sBEG /SEND
Lists the following alignment data for Hfg at interval x:
- coordinates and station of PC, PI, PT, CC
- distances and directions of tangents
- P1 deflection angles
- curve data

DESCRIBE VERT ALIGN sBEG /sEND
Describes the active vertical alignment, including points of vertical
inflection, curvature, tangency, high and low points, and grades.

DISTANCE des
Computes and reports distances between points in des.

INVERSE DIRECTION  des
Computes and reports distances and directions between points in des.

LIST COORDINATES  des /mode
Lists the coordinates of each point in des.

LIST FIGURES des
Lists the figures and figure descriptions in des.

TRAVERSE ANGLES des
Computes and reports the lengths and the interior angles of lines in
the traverse defined in des.

STATIONS AND OFFSETS desAL2 /x /sBEG /sEND
Computes and lists the stations and offsets of points in desAL2 from
the active horizontal alignment.

Page 214 InRoads Geometry Fundamentals



Appendix C — ICS Command Summary

Point Commands

STORE nclc2/z/p/'fnam -OR- pclc2/z/-cno/'fnam
Stores point n with coordinates c1, c2, and z. If optional p is
specified, n takes its value. If optional -cno is specified as
-1, -2, or -3 the coordinate c1, ¢2, or z is modified, respectively.

DELETE COORDINATES des
Deletes points in des from the .tdp project file.

DEFINE Z pz
Defines the elevation of point p.

POINT DESCRIPTION des *description
Defines the alpha description for the known point(s) in des.

Figure Commands

STORE FIGURE nfg des /pAL sAL
Defines the figure nfg in the .tdp file as the list of points in des.

DELETE FIGURE fg
Deletes the figure descriptions (but not points) from the .tdp project
file.

FIGURE DESCRIPTION des *description
Defines the alpha description for the known figure(s) in des.

Locate Commands

ANGLE RESECTION pl p2 p3 angl ang2 /n
EXTEND ARC pPC pCC nPT [arc]
LEVEL RUN pBS rBS
LOCATE ANGLE pBS pOC nFS ang [dis] /vaFS /[off] /vaBS pVB
LOCATE DEFLECTION  pBS pOC nFS defl [dis] /vaFS /[off] /vaBS /pVB
LOCATE DIRECTION p n dir [dis] /va /[off]
LOCATE FROM ALIGNMENT n sn /[off] /rod
Locates a point n along the active alignment at station sn at an
optional offset off and rod reading rod.
rod = rod reading if Level Run is active
rod = elevation if Level Run is non-active

LOCATE LINE pl p2 n [dis] /va /[off] /IMdis
TANGENT nl pCC1 [r1] n2 pCC2 [r2] /dir /ext
TANGENT OFFSET n pOF p1 p2
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Transformation Commands

COMPUTE TRANSFORM  desFROM desTO
This command is initially used to set the rotation/translation values
to be used in the transformation process. The "desFROM" values are
two points that are located in the relative coordinate system. The
"desTO" values are two points in the rotated/translated coordinate
system that directly correspond with the two points in the relative
coordinate system. The relationship between these two sets of points
is that the measured distance must be exactly the same between each
set of points (no scaling allowed).

TRANSFORM COORDINATES des
This command can be executed at any time, on any set of points/figures,
AFTER the Compute Transform command has been processed. This command
works with points or figures.

Divide Commands

DIVIDE ARC  pPC pPT pCC div /n
Divides a clockwise arc with center pCC into div equal segments between
pPC and pPT. Stores the resultant coordinates as n, n+1, etc.

DIVIDE FIGURE des div /n
Divides the figure des into div equal parts. Stores the resultant
coordinates as n, n+1, etc.

DIVIDE LINE  plp2div/n
Divides line p1 p2 into div equal parts. Stores the resultant
coordinates as points n, n+1, etc.

Intersect Commands

ARC ARC INTERSECT  npCC1 [r1] pCC2 [r2] pID

ARC LINE DIRECTION  npCC [r] p dir pID /[off]

ARC LINE POINTS n pCC [r] p1 p2 pID /[off]

CURVE SPIRAL n [r] pCC pID pTS dirBT [ls] [dc]

CURVE SPIRAL POINTS  n [r] pCC pID pTS pSIT pSC

DIRECTION INTERSECT npldirl p2 dir2 /[offl] /[off2] /val /va2
FIGURE ARC INTERSECT n fg pCC r plID /[offg]

FIGURE FIGURE INTERS n fgl fg2 pID /[off1] /[0ff2]

FIGURE LINE INTERSECT n fg p dir pID /[offg] /[0ff]

LINE SPIRAL n pl p2 pID pTS dirBT [Is] [dc]

LINE SPIRAL POINTS  nplp2plD pTS pSIT pSC

POINTS DIRECTION INTER n pl p2 p3 dir /[off1] /[off2] /va

POINTS INTERSECT n pl p2 p3 p4 /[off1] /[off2]

SPIRAL SPIRAL npTS1dirBT1 [Is1] [dcl] pTS2 dirBT2 [Is2] [dc2] /pID
SPIRAL SPIRAL POINTS npTS1dirBT1 [Is1] [dcl] pTS2 pSIT pSC2 /pID

Curve Commands
FIT CURVE  pBT pPI pAT nPC nCC nPT /[r] -OR- pPC pOC pPT
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Alignment Commands

SET ALIGNMENT Hfg /pAL /sAL /Vfg
Activates a horizontal alignment and optionally defines the stationing.

CLEAR ALIGNMENT
Clears the active alignment, and makes the active alignment Cogo.

POINTS ON ALIGNMENT x /n /[off] /SBEG /SEND /odd
Locates and lists coordinates of points n, n+1, etc. at each interval x
along the active alignment at an optional offset off between sBEG and SEND
with odd defining station lock on or off.
odd =1 - Station Lock on
odd =0 - Station Lock off

FIT ALIGNMENT nTS pBT pPI [dc] [Is1] [Is2] defl sign

Parallel Commands

PARALLEL LINE p1l p2 [off] /n1 n2
Locates points parallel with the line pl p2 at an offset distance off,
and stores them as nl and n2.

PARALLEL FIGURE des /[off] /n /nfg /dz
Locates a new parallel figure to des at an offset distance off, and

stores points of the new figure as n, n+1, etc. and the new figure
as nfg with an elevation difference of dz.

For an open figure: For a closed figure:
+off = to the right +off = external
-off = to the left -off = internal
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COGO Parameter Abbreviations

ang - angle p - known point
atol - angle tolerance pAL - point on the alignment
arc - arc distance pPAT - point of the ahead
tangent
-AL - alignment pBS - point of the backsight
cl,c2 - coordinates 1 and 2 pBT - point of the back tangent
cid - spiral curve pID - known point that
identification; this indicates which
parameter is not used by intersection is to be
Simple Spiral, key in any chosen; positive is near,
number from O to 999. negative is far from the
piD.
-cno - the field number of a pOC - occupied point OR point
coord to change in an on the curve
existing point
-CC - center of curve pOF - point that
perpendicularly offsets the
pt. to be calculated
dc - degree of curve pvB - point of the vertical
backsight
defl - deflection angles PC - point of curvature
delta - delta angle Pl - point of intersection
des - point or figure PT - point of tangency
description
desc - alpha description r# - curve radius
dir - direction rBS - rod reading of the
backsight
dirBT - direction to the back rod - rod reading or elevation
tangent
dis - distance s - station
div - number of divisions SAL - station on the alignment
dtol - distance tolerance SBEG - beginning station
dz - elevation difference SEND - ending station
ext - externality seq - coordinate sequence
(x or n)
Li¢| - Ffigure sign - sign of angle
fnam - Ffeature name sn - station
fname - File name SC - spiral to curve point
fnum - Feature number SIT - point of spiral
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intersection
-FS foresight TS - tangent to spiral point
Gdis geodetic distance va - vertical angle
Hfg horizontal figure vaBS - vertical angle to
backsight
hi# height of instrument vaFS - vertical angle to
foresight
ht# height of target VTg - vertical figure
Is# spiral arc length X - station distance
Mdis measured distance z - elevation
mode input/output mode
i [ 1 - parameters shown in the square
n unknown point brackets utilize the Input Combined
name name of file Grid Factor
nfg unknown figure
odd station lock on/off
off offset
offg offset from figure
Abbreviations for the ICS input commands
Abbrev. Command Comment
an r angle resection
an angles
aai arc arc intersect
ad area directions
af audit File
ald arc line direction
alp arc line points
ap auto plot assigns feature name/number
to all of the following
commands, i.e.: a p house
store 1 100 200 300
2 101 202 303
loc ang 1 2 30. 100.
Cc a clear alignment
cgft*F combined grid factor
C pr create project
csp curve spiral points
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cs curve spiral

ct compute transform

def z define z

del c delete coordinate

del f delete figure

des a describe alignment

des v describe vertical

di a divide arc

di f divide figure

di 1 direction intersect

di 1 divide line

dis distances

exi exit

ext a extent arc

f ar i figure arc intersect

T al fit alignment

fc fit curve

fd figure description

ffi figure figure intersect

fli figure line intersect

id inverse direction

i f input file

1 a locate angle

I c list coordinate

I de locate deflection

1 di locate direction

1 fi list figure "list figure (point des,
i.e. 1-4) -1"
lists all figures that
points in the parentheses
are located in.

I fr a locate from alignment

11 locate line

1 pa load parameters

1 pr load project

I r level run
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Il sp line spiral points

I s line spiral

of output file

pa f parallel figure

pa | parallel line

pl c plot curve

pl 1 plot line

pl p plot point

pl s plot shape

po de point description

po di i point direction intersect

po i points intersect

po 0 a points on alignment

sa pa save parameters

sa pr save project

se a set alignment

se d set display "set display 0" turns
scrolling off and "set
display 1" turns scrolling
on

se h set height

se pa set parameters

ser set reference

se s set sequence

se t set tolerance

sp s spiral spiral

spsp spiral spiral points

sao station and offset

s f store figure

s store

t a traverse angle

tc transform coordinates

to tangent offset

t tangent

InRoads Geometry Funamentals Page 221



Colorado Department of Transportation

A

Alignment - attributes.........cccoceeevvrivreiinnnn,
Alignment - information............cc.cccceevnee.
Alignment annotation - alternatives.............
Alignments - inversing between ..................
Alignments - JoINING ......cccocvvervenencciee,
Alignments - renaming .........cccceevveeeeriennn.
AlIgNMeNts - reVersing .......c.ccoceeevereenienae
Alignments - transforming..........c.ccccecvvvenen
Alignments - vertical, reviewing .................
APPENIX A oo
ApPendiX B......cooieiiicee e
APPENIX C..oeeeieiiece e

C

CDOT Support ProCess .......cccoveververeenenans
Cogo buffer - reviewing .......cccccoeevvviviennnne
Cogo commands - OVENVIEW .........cceeveruernne
Cogo intersection commands.............ccoceevene
Cogo point - attributes ...........ccoceevverccnienns
Cogo point commands.........c.cecerererereeeen.
Cogo Points - display/annotation.................
Cogo traverse commands............ccocerveerienas
Copy Horizontal Alignment .............ccccc....
Cross Sections - Creating ..........cccceeeererenuene
Cross sections - individual............cccceeveenene
Cross sections - skewed...........ccccvvverveirinnne

D

Dialog contents- saving .........c.ccccoeerveenencnn.
Directory Structure - training............cc.ce.....
Document CONVENtions ..........ccccoevvnerirninene

=

Features - annotating in profiles ..................

G

Geometry - annotation, selection.................
Geometry - attributes.........cccoceeeviiiicinnnne
Geometry - Creating........ccoovveveeieieeneneniens
Geometry - display & annotation ................
Geometry - 10ading........ccccoveivivievevencieannns
Geometry - View & reVIiew .........ccccceeeviennnne
Geometry annotation - tabling....................
Geometry creation - importing text .............
Geometry display.........cccoeviineiiniiiinens
Geometry management............cccccevenenennens
Geometry point Symbology .........c.ccoceeerenae
Geometry Point Symbology Manager .........
Geometry project - COpYing........cccoeevereerune
Geometry project - creating.........c.cceeeeennene

Index

Geometry project - SaVing ........cccceeeeerereeneennnn 162
Geometry project Structure.........ccocovveeeverveeriennns 27
Geometry style manager..........cccooeveveienen. 46, 199
Global scale factor..44, 56, 113, 118, 119, 154, 210
Global Scale Factors .........ccoovveiieneieieiecnienns 44
H

Horizontal - offset alignments...........cccccceevnnen. 177
Horizontal alignment - annotation..................... 155
Horizontal alignment - curve set commands..... 139
Horizontal alignment - curves.........c.cccoceoveuenne. 145
Horizontal alignment - event points................... 166
Horizontal alignment - extend.............cc.ccoeuenne. 160
Horizontal alignment - import graphics ............ 157
Horizontal alignment - New...........cccocevviieenne. 137
Horizontal alignment annotation - overrides..... 207
Horizontal alignment by Cogo points ............... 169
Horizontal alignment curves - define................ 147
Horizontal alignments - create parallel ............. 172
Horizontal alignments - multi-center curves..... 175
Horizontal alignments - new tangents............... 141
Horizontal elements - check integrity ............... 165
Horizontal Elements - Overview............c.c........ 164
|

ICS - alignment commands.............ccccveevierenne 217
ICS - Cogo parameter abbreviations.................. 218
ICS - control commands........c.ccoeevrenieeneenen, 213
ICS - curve commands.........ccocevveerereeenennen, 216
ICS - intersect commands .........c.ccoceevvereenennas 216
ICS - locate commands ..........ccccoeervvenerncriennns 215
ICS - parallel commands..........ccccoovviniincrnnens 217
ICS - parameter commands............coceverveernennas 213
ICS - point commands..........cccecvreivnereiencreens 215
ICS - report commands ..........ccccoeevrereiencnenens 214
ICS - transformation commands .............ccc....... 216
ICS input commands - abbreviations ................ 219
INROAAS ... ii, 8
INR0oadS - Menu bar..........ccocovvvvvveeineccieen 14
INR0AdS - Starting ........cccocevveveveve e 11
INR0AdS - Status bar..........ccccvvviivivincncsenn 16
InRoads - workspace bar..........ccccevvvveverercnnnnn, 15
INR0AAS OPLIONS.....c.vevveiee e 18
INR0AdS tooIbaArs.......cccoveiereece e 17
Interactive Coordinate Subsystem..................... 211
Interactive Coordinate Subsystem - geometry .. 171
Interface - INR0AAS........cccooeiiiiiiiice 14
L

LOCKS ...ttt e 20

Page 222

InRoads Geometry Fundamentals



Index

N

NUMDErs —=S€ed .....ceoveiee e 55
P

Profile - annotation.............ccocvveeiininicieiee, 126
Profiles - creating .........ccocoevvervecinencic e, 108
Profiles - updating ..........ccoovevvevvevcienccnenn, 117,119
Project defaults.........cccccoveveiiiiiciicicccce e, 24
S

Standards — CDOT ......cccocvviviveiecre e 105
Station - equations.................. 80, 83, 88, 134, 156
Station — eqUALIONS ......cc.eevevererr e 80
Stationing - assigning .........coccovvvrervinenccnnenns 152
Stationing - defining........ccoccoveniiiinciieee 77
Stationing - displaying.........ccccoceiiiinicncinnne 73
Stationing - reVIiewWing .........ccocceeevevencnencsennnn 71

Surfaces — features.2, 20, 21, 31, 45, 117, 118, 120,
122, 125, 183, 189

T
Table of CONtENtS.....ccoveiriiiic e iv
Terminology - SOftware...........ccocoeeieiieieieienee, 3
Toolbars - activating .........cccccveereeeiiecieieeseene 42
Tracking - horizontal & vertical alignments ........ 85
Tracking - horizontal alignments ... 84
Training COUrSe - OVEIVIEW .......ccccooveereeieieniennes 1
Training directory StrucCture...........cc.ccocevereriennnne 24
Transposing an alignment ..........cc.ccoeveeveverenenn 101
Y

Vertical alignment - tracking ..........ccccoevevnnnnn. 129
Vertical alignments - annotating ............ccccvevvee. 114
Vertical alignments - creating .......c..ccecevvervenne 183
Vertical alignments - VIeWing ..........ccocevvervennnne 113
Vertical curve commands...........ccooeveveereneennenn 185
X

XML FEPOITS. ...t 193

InRoads Geometry Funamentals

Page 223



	1. Getting Started
	Course Overview and Introduction
	Foundation
	Intended Audience
	Prerequisites
	Duration
	Focus
	Goal

	Introduction
	Instructor
	Students
	Student Interests
	Schedule
	About this document

	Fundamental Concepts
	Software Terminology
	InRoads 
	MicroStation

	CDOT CADD Resources
	CDOT CADD & Engineering Innovation Web Site
	CADD Library 
	CADD Manual
	CDOT Workflows
	Issues Logs 
	Requests & Support
	Training


	Overall Scope
	Training Data
	SH 86 Elbert County


	Training Directory Structure

	2. Working with InRoads
	Lab 1: Getting Started in InRoads 
	InRoads Operation

	Lab 2: The InRoads Interface
	Menu Bar
	Work Space toolbar
	Information Window
	Status Bar
	Toolbars
	Options
	Dialog Items
	Locks Toolbar

	Lab 3: Default Directories and Resource Files
	Objectives Lab 3
	Geometry Data from Survey
	The Geometry Project
	Generic Geometry Project
	Sample Roadway Design Geometry Project
	Sample Survey Geometry Project
	Sample Right of Way Geometry Project

	Lab 4: Loading Geometry
	Loading Survey Geometry
	Reviewing & Viewing Geometry
	Reviewing the Cogo Buffer
	Saving InRoads Results
	Alignment Information

	Lab 5: Toolbars
	Opening Toolbars
	Global Scale Factors

	Geometry Terminology and Attributes
	Geometry Project
	Geometry Styles
	Geometry Style Manager – Overview
	Geometry Point Symbology
	Geometry Point Symbology Manager - Overview

	Lab 6: Alignment Attributes Assignment
	Alignment Attributes
	Cogo Point Attributes


	3. Geometry Annotation
	View Horizontal Annotation
	Main Tab
	Annotate Tab
	Active Styles Tab
	Tabling

	Lab 7: Geometry Display
	 Lab 8: Selection of Geometry for display and/or Annotation
	Lab 9: Display or Annotation of Cogo Points
	Lab 10: Alignment Stationing
	Lab 11: Displaying Stationing
	Lab 12: Defining Stationing
	Lab 13: Station Equations
	Lab 14: Horizontal Alignment Tracking
	Horizontal Alignment & Surface Elevation Tracking
	Horizontal & Vertical Alignment Tracking
	Inversing Between Alignments - Overview
	Transforming Alignments - Overview 


	4. Geometry Management
	Lab 16: Copy a Geometry Project
	Lab 17: Renaming Alignments
	Renaming Horizontal Alignments

	Geometry Utilities 
	Transposing Alignments

	Transposing an alignment
	Renaming Vertical Alignments

	5. Exploring Vertical Alignments
	Lab 18: Reviewing Vertical Alignments
	Lab 19: Creating Profiles
	Viewing Vertical Alignments
	Annotating Vertical Alignments

	Lab 20: Updating Profiles
	Refreshing a Profile Display

	Lab 21: Annotating a Feature in a Profile
	Lab 22: Annotating a Profile
	Lab 23: Vertical Alignment Tracking
	Tracking Vertical Alignments in Profile View
	Tracking Vertical Grades in Plan View - Review


	6. Creating Geometry
	Dialog Items
	Writing the active alignment keypoints to the Cogo Buffer
	Typical Workflow

	Lab 24: Create New Geometry
	Create a new geometry project
	Create a New Horizontal Alignment
	Horizontal Curve Set commands

	Lab 25: Create Alignment Tangents
	Defining Horizontal Curves 

	Lab 26: Define Alignment Curves
	Lab 27: Alignment Stationing
	Challenge Exercise:

	Lab 29: Horizontal Alignment from Graphics
	Lab 30: Extend Alignment
	Challenge Exercises:

	Lab 31: Saving Geometry
	Horizontal Elements - Overview
	Check Integrity

	Horizontal Event Points - Overview
	Cogo Commands - Overview
	Cogo Point commands
	Cogo Traverse commands
	Cogo Intersection Commands
	Create/Edit Alignment by Cogo Points

	Geometry from Text Files -Overview
	ICS Geometry - Overview
	Lab 32: Creating Parallel Horizontal Alignments
	Copying Horizontal Alignments
	Multi-Center Curves
	Offset Alignments by Station
	Join Alignments 
	Offset Alignments by Elements - overview

	Creating Vertical Alignments – Overview
	Creating Profiles

	Creating Vertical Alignments
	Vertical Curve Set Commands

	7. Creating Cross Sections
	Cross Section Sets
	Updating Cross Sections
	Individual Cross Sections
	Cross Section generation options – Set Source to: 

	Skewed Cross Sections


	8. XML Reports - Overview
	Generating an Alignment Report

	Appendix A - Geometry Style Manager
	Alignment Alternatives

	Appendix B - Geometry Point Symbology Manager
	Point Symbology 
	Geometry Point Dialog Attributes:
	Cell Selection


	Appendix C – ICS
	Control Commands
	Parameter Commands
	Report Commands
	Point Commands
	Figure Commands
	Locate Commands
	Transformation Commands
	Intersect Commands
	Curve Commands
	Alignment Commands
	Parallel Commands
	COGO Parameter Abbreviations
	Abbreviations for the ICS input commands

	Index

