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Why | write InRoads Training Manuals:

I love InRoads. | want you to love InRoads. InRoads deserves to be loved. Poor training manuals
obscure the inherent lovability of InRoads. Eventually the power of InRoads will seduce them, but
folks new to InRoads need to be coddled and nurtured until they get comfortable.

Looking at the InRoads family of programs, the years of careful, broad-visioned dedication that went
into designing and refining the software is obvious. The architecture, interface, and capability is truly
world class. In looking at the learning process, the training manuals in particular, I did not see the
same clarity of purpose and optimized implementation that I saw in the software. | saw an approach
that, frankly, was completely inappropriate for introducing a complex subject to new users.

InRoads is a broad and extremely powerful engineering solution. There are certain complexities that
cannot be overcome because the engineering itself is complex. The other complexities in the learning
process must be eliminated (or at least postponed to an appropriate time).

“l discovered that an expert in a field is not someone who knows a great deal about almost every aspect of that
field. Instead, an expert in a field is a person who understands the fundamentals of that field very, very well.”
-- Dan Appleman, “Developing COM/ActiveX Components with Visual Basic 6”

My vision is making learning InRoads as easy and enjoyable as possible. My focus is to simplify,
prioritize, and emphasize the fundamentals to InRoads success.

How to improve the InRoads learning process:
Triage! Triage! Triage!
Keep it simple. Increment. lterate.
Emphasize Great Technique. (Anticipate and Authenticate: every step).

Triage: we all remember watching M*A*S*H*. An expert would examine the wounded and evaluate
who needed immediate attention and who could wait. A four-day InRoads class may seem like a long
time, but unless good triage is performed, students walk out of the class distracted by trivia, without a
clear understanding of how InRoads works and without the ability to hit the ground running.

My overall goal is to have new users experience the power of InRoads without wallowing in the
software “overhead” or trivia. In a production environment, if the end-user is wallowing in the
software overhead, he is wasting effort, time, and money and is probably not getting much design done.
The software overhead should be managed by an InRoads Administrator in such a way that output is
correct and standard, automatically (covered fully in Managing InRoads).

Can one expect to have a very good understanding of how InRoads works, having touched every
command and too many esoteric settings once each? Or does it make more sense, for beginners, to
ignore some rarely used commands to emphasize, focus on, and reinforce the critical commands and
concepts which will ensure comfort and success?

Here is how | apply Triage to introducing InRoads:
B [nRoads in its essence is simple. Show the students the simplicity.
B Emphasize and iterate the important concepts. Incrementally add new concepts in small steps.
Iteration is the mother of retention.

© 2004-7 Civil XLR8 April 13, 2010 Vil



Exploring InRoads
B Introduce less important concepts AFTER the more important concepts are mastered by the

students.
Important concepts to spend time on Less important topics
Critical Concepts Less important Concepts
InRoads Architecture All toggles for each command
End Users can produce Standard Graphics and Showing end users how to manage the
design in a managed environment environment
Using Preferences as a way to change display Individually changing dozens of settings in every
without compromising standards form
that Tick Marks and all InRoads graphics are Repeated practice in changing Tick Marks
completely customizable.

Technique: What separates excellent users from less-excellent users? Good habits and Great
technique. 1 will emphasize great technique and have you practice great technique. Outside of the
class, the best way to get good at InRoads is the same as the best way to be good at engineering:
challenge yourself and get help from someone more experienced. In this class, practicing good
technique is emphasized. The concepts and workflows in this book are presented in small increments,
with Verification steps presented after every step, instead of at the end of a long sequence.

The most important technique | can present to you in this book and in class is to Anticipate what will
happen as a result of the command and to Authenticate that it has happened. Never assume that a
command works, verify that it has. Eventually you will be able to tell immediately.

Assumptions about the Audience

My assumptions about the Audience are as follows:
e They are familiar with Microsoft Windows and Windows Applications.
e They are comfortable with viewing and erasing graphics in AutoCAD or MicroStation. They
should be comfortable attaching reference files and turning their display on or off.
e They should be familiar with Civil Engineering concepts.
e They are new to InRoads (or rusty or struggling).

Assumptions about the User’s Work Environment

The Ideal InRoads Environment

Engineers, Designers and Drafters are at maximum productivity in a well-managed InRoads
environment. Engineers can focus on Engineering without paying any attention to the cumbersome
trivia of symbology and cosmetics. Drafters can quickly get sheet-ready graphics without excessive
wallowing in details, while automatically conforming to Standards. Designers can do whatever it is
they do without worrying about software overhead. The key to maximum productivity is to
concentrate management of the software overhead to an InRoads-experienced individual or group (an
IT guy who does no InRoads work is not appropriate), leaving everyone else free to focus on his or her
job, wasting no time on software overhead.

I am presenting this material as if the new user is a junior member of a well-managed InRoads team or
department. If the InRoads implementation is not well managed, the techniques presented here are a
good goal to shoot for (for example, end users should be confident that pre-defined command
Preferences will give them settings they need without having to change all the settings manually).
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About the Style of my books

I used to start my InRoads classes with a three-hour soliloquy presenting the theoretical foundations to
InRoads. | really, really like to make sure that the fundamentals are presented in an organized fashion
(an expert understands the fundamentals very, very well), but a three hour lecture is not the best way to
doit. In fact, I have moved away from the lecture/lab dichotomy where I tell you why we push a
button and 45 minutes later when we’re actually pushing it, we’ve forgotten why.

Whereas previous versions of my manuals were designed as material for the classes | taught in person,
this edition is designed for self-lead study. As such I see little advantage in long narrative without
clicking on buttons. 1’ve integrated user action wherever possible.

This interweaving of explanation and users steps can be confusing. | have tried to make the user steps

“jump out of the text” as much as possible by using colored numbers, text and borders. The user
should be able to read background and concepts or simply “push buttons” as he sees fit.

Document Conventions

User Steps
To segregate steps that the user must take from explanation or narrative, border lines precede and
follow sequentially numbered instructions in the following style:

1. User actions are segregated from narrative by this numbered, colored, bordered style. If you want
to know which buttons to push look between these green lines.

This document format starts formally and very explicitly and gradually becomes more “vague.” The
purpose is to provide all the information in the beginning, and then later force the user to interact with
the software rather than the documentation.

Objects in the Software
Objects in the Software, including controls and menus, are shown in the following style: Object

Keyins
Text the user must key in or information outside InRoads (such as file names) are shown in the
following style: Keyins

Commands
Commands are referred to by their “menu path” conforming to the following format:

Software>Menu_Header>Menu_Item>>"Leaf”

“Software” is usually “InRoads” for the InRoads menu bar or “ustn” for the MicroStation menu bar.
“>” indicates a submenu
“>>” refers to a tab or other object on a form.

For example, the “Factors” tab on the Options form is called out as:
InRoads>Tools> >Options>>Factors.

© 2004-7 Civil XLR8 April 13, 2010 ix
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About “Exploring InRoads”

There are core concepts that anyone who uses any of the InRoads products needs to know. These are
the “exploratory” commands that allow you to “see” what is in the InRoads data. The book cover,
while not pretty, is a good schematic of what the user will understand after completing this book.

These “Display” commands are used to verify and evaluate InRoads data (this includes sophisticated
commands such as Creating Cross Sections) and to create graphics for plans production. They are
“passive” in the sense that they do not alter the InRoads data model.

Who this book is for:

People new to InRoads.

Engineers, Designers and Drafters who will be using InRoads regularly

Engineers, Designers and Drafters who will need to access and/or display information from
InRoads

Reviewers and Managers who want to verify, evaluate or QC InRoads engineering data

What this book covers:

The Data Model of InRoads

The InRoads Interface

Good technique and habits which will increase quality and quicken Mastery of InRoads
Good InRoads Management techniques

What “Exploring InRoads” does not cover:

Building, Creating and Editing Tools (this is addressed in Part 11: Building InRoads)
Advanced Topics (these are addressed in Part I11: Mastering InRoads)
InRoads Implementation Management (this is addressed in Managing InRoads)

All Rights Reserved. Copies are lllegal. ©2004-7 Civil XLR8



Exploring InRoads

Learning More

Exploring InRoads is designed as a stand-alone introduction to Building InRoads and Mastering Storm
& Sanitary. Building InRoads teaches the Active commands (those that Create and Edit the data
model). Visit http://civilxIr8.com for details and samples.

Exploring InRoads (Part | of Mastering Building InRoads (Part Il of Mastering
InRoads) InRoads)
Exploring InRoads Building InRoads
o lof Mastering InRoads i Mastering InRoads

ey Losme. i Dby T i
AN W w0
BTN 1+

L L R

L

P
e oM

iy Jedf Mastin, P. E

T Jeff Martin, P. E

Learn to Evaluate InRoads data models, Learn to Engineer InRoads models, create
create graphics and identify problems. data and FIX problems.

Feedback
I welcome your feedback about this book, especially in the areas of style, formatting, data, preferences,
errata, etc. If you have any comments or questions please email me at info@civilxIr8.com

© 2004-7 Civil XLR8 April 13, 2010 Xi


http://civilxlr8.com/
mailto:info@civilxlr8.com




Lab Setup
The Data CD
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The Data CD may contain data for Exploring InRoads and other training materials. The .EXE files are

self-extracting datasets.

2. Insert the Data CD.

3. Double-click on “BExploring_InRoads.EXE’ to invoke the Unzipping form.

The default directory is

“c:\train\Exploring_InRoads.”

Another directory can be selected, but

the book will refer to

“c:\train\Exploring_InRoads.”

4. Click “Finish” to extract the files.

Exploring InBoads data |
Destination:
In:::'xtrain"-.E:-:pln:nring_lan:nads Refresh |
D) train 2l | available: 405, 31EK.
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Cancel | About. .. | < Bach | Test | Einizh I

The “Exploring_InRoads” folder contains all the data, unzipped, including any extra or AutoCAD data,
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Cells:

The datasets make extensive use of cells (for AutoCAD, blocks). While these are not necessary, they
highlight the power of the software. The cell libraries (*.cel) should be included in the MicroStation

configuration cell library list.

The cell libraries can be

copied into the MicroStation default cell folder (preferred)

the MicroStation Configuration variable, MS_CELLLIST, can be modified to include the library, or

the MicroStation Cell Library directory list, MS_CELL, can be modified to include the data
directory.to include the appropriate directory.

Example:

5. Select MicroStation>Workspace>Configuration

6. Hit the Select button to add
the

“c:\train\xlr8 preferences’
directory to the MS_CELL list.
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InRoads: an Overview

Chapter 1: InRoads: an Overview

The Essence of InRoads

In its broadest sense InRoads creates a 3D electronic model of an engineering job and provides the means to
create construction documents from the 3D model.

A civil engineering project can consist of a wide variety of objects with engineering significance, including
such things as centerlines, asphalt courses, shoulders, valley gutters, signs, ditches, underground utilities and
rights of way, to name just a few. InRoads manages this intelligence using some of the straightforward and
intuitive ways found in common GIS systems. The InRoads DTM (Digital Terrain Model) can geospatially
model all this information with an accuracy exceeding that required for construction.

The InRoads Digital Terrain Model is supplemented by the InRoads Geometry Project which contains the
exact mathematical representation of circular, parabolic and transitional curves which cannot be maintained
within the current DTM data structure. The formulaically diverse Geometry Project can appropriately model
geometric standards used throughout the world and is a fundamental component in building design models
and graphics.

While it is not impossible to develop an DTM which can store curved geometry definitions, managing two
file types is comparatively easy and is not a high price to pay for the benefits of having separate file types
(speed and simplicity of concept).

Currently the Geometry Project and Digital Terrain Model provide the complete physical model of an
engineering project. All graphics and supporting data for construction documents can be derived from these
files.

All the information that we in the civil engineering community use to bid and build projects is “secondary
information” derived from the InRoads data model. Pushing an InRoads Display or Report button generates
information from the data model.

The resulting information is not necessarily updated if the model is changed. Often an Update button needs
to be pushed to update the graphics. When managing InRoads projects or engineering departments using
InRoads, it is important to understand that the electronic model the engineers design and the information on
the paper documents may need to be updated.

Primary Data Model Files:

The Geometry Project (.alg).

This file contains all Geometry information, including COGO points, horizontal and vertical alignments, and
associated event points. This file is essentially self-contained, encapsulating all geometry related
information. From the Geometry Project all the familiar and required Geometric information can be derived.

The Digital Terrain Model. (.dtm).

The DTM can contain and geospatially represent everything that currently exists and/or will be created as
part of an engineering project (subject to a definable maximum error). Curves, including Spirals, for
example, are represented by 3D linestrings (or polylines) of connected straight chords. While the DTM can
output physical location of the elements to be built within an acceptable error, the DTM data format cannot

© 2004-7 Civil XLR8 April 13, 2010 1-1



Exploring InRoads

support, for example, reports that provide the “geometric sense” that is required for civil engineering
mathematics (curve radii, superelevation rates and transition information, etc.).

Proposed roads can represent complex and sophisticated engineering requirements and are often defined by a
potentially long series of criteria. In creating Proposed Corridors or “Roadways” InRoads mirrors the typical
engineering specification: a library of typical sections and a “table” listing which typical sections are
dropped where along an alignment. While the InRoads “Corridors” provide repeatability and documentation
as to the major steps used to create a proposed corridor, they are support files. The end result of the process
and the source for all earthwork drawings and calculations, regardless of the complexity of the engineering,
can be a single complete DTM.

Settings/Support Files

e A Preference file controls the details of the cosmetics and a variety of engineering settings.
e InRoads uses a number of user-specified and user-definable files for settings for specific engineering
tasks (such as superelevation rate tables). The Preference file stores which specific files are used.

Engineering Support Files
These files are used in the definition of the proposed roadway corridor and creation of the proposed DTM.
Together these files provide the ability to archive, repeat and edit corridor model creation.
e A “Typical Section Library” is used to define typical road sections, or “templates,” side slope or
catchpoint definitions
e A “Roadway Design” file is the “recipe” for creating the finished surfaces, including specifications
for template drops and transitions, independent controls, and superelevation.

CAD Graphics

While CAD graphics are the “be all, end all” of production sheets, they are virtually irrelevant to the InRoads
model. While InRoads can import information from CAD graphics and does a wonderful job creating and
managing CAD Graphics, InRoads does not need or use graphics for any of its calculations. If you lose or
erase graphics, InRoads does not care. The information InRoads needs is stored in its own files.

Some important concepts about CAD graphics in InRoads:
e every graphic is customizable. If you don’t like it you can change it
e the graphics are normal CAD graphics, to the CAD program they behave like every other graphic
e if you delete the InRoads graphics, InRoads is okay with that, InRoads has everything it needs in its
own files (.alg, .dtm., etc.)
e all graphics that are displayed as part of a single “button push” are displayed in MicroStation as a
single graphic group (which permits easy deleting or other manipulation)

Debugging

Sometimes, InRoads and the graphics get out of synch. Guess who is right: InRoads. InRoads always wins.
When debugging in InRoads, it is important to realize that the InRoads graphics are a snapshot of the
InRoads model when the graphics were created. That model may have changed since the graphics were
created (many InRoads commands delete old bad graphics automatically).

Primary InRoads Debugging Steps
Prior to Trouble:
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Anticipate and Authenticate at every step:

Know why you are using a command,

Know what your expected results will be

Verify that what you thought should happen actually did happen
Save your work.

The sooner you know you’re in trouble the sooner you can get out. InRoads commands have
innumerable toggles; one set incorrectly can dramatically affect your results. No excuse for losing data:
saving your work can take only as long as a “Ctrl-S” or “Ctrl-G”.

Once something seems amiss:

Don’t trust the graphics!

1.
2.
3.

4.
5

open a blank CAD file or Save the file to a new like “debug” or “deleteme”.

Delete all the graphics.

Use an appropriate display tool to create new, “in-synch” graphics. These can be trusted because
they came straight from the InRoads files.

If things look awry, use a review or evaluation tool to examine the questionable object in more detail.
Go to the source. How was the questionable object built? What steps or commands were used to
reach the current, questionable state.

These are not just steps for beginners. These are the quickest and most direct steps even for someone with
years of experience.

Secrets to InRoads Success

Exploit experienced colleagues (or other sources for help). A production environment with access to
experts is perhaps the surest way to gain mastery (this is true for both InRoads in particular and
Engineering in general.

Have an experienced InRoads user manage InRoads Preferences (and other overhead) and its
distribution. This allows users to focus on their work and eliminates many people imperfectly
duplicating overhead work.

Use good, explicit naming conventions. Take advantage of InRoads’ capability to self-document.
Expect and Look for feedback (Anticipate!).

Verify each step (did InRoads do what you think it did?) (Authenticate!).
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Chapter 2: Getting Started in InRoads

Chapter Goals:
Launch InRoads
Become familiar with the InRoads Explorer
Understand the Organization of InRoads
Understand the major files InRoads uses
Understand that graphics are byproducts of the InRoads model
Understand how to help InRoads manage project data (InRoads>File>Project Defaults)

Note: this book, this lab and dataset are for “passive” commands. There are also no graphics that cannot be
derived from the InRoads data files. The labs are not dependent on any of the data from previous labs.
There are no harsh consequences (or at least there should not be). Feel free to experiment and “play.” Be
bold, be fearless.

Starting InRoads

1. From the Windows Start Menu, select “Programs” or “All Programs” (depending on your Windows
version).

2. Select “Bentley”.

3. Select “InRoads Group XM”.

4. Select “InRoads” or “InRoads Suite” (depending on your license).

(in the future these steps will be notate like this: Select Start>All Programs>Bentley>InRoads Group
XM>InRoads Suite.)

Note: older versions of InRoads are located elsewhere as Bentley changes the “formal name” of InRoads and
the program shortcut from time to time. For example, v8.3 was found at “Start>Programs>Bentley Civil
Engineering>InRoads”

If InRoads has not been run on the machine and multiple B
CAD platforms are installed, the “Select CAD Platform” boX | ysiabie:

. ; Wallable 0K

is invoked. CAD Platform | Version | 4

MicroStation V3 2004 Edtion  Cancel
MicroStation XM W8 XM Edition

Select your preferred CAD Platform and then hit OK.

You can switch CAD platforms by selecting “Start>All
Programs>Bentley>InRoads Group XM>Select CAD
Platform.”

The selected CAD platform launches (this book will use MicroStation XM).

Depending on a setting in MicroStation you will see either or the Windows style MicroStation Manager box
or the “old” MicroStation Manager
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MICROSTATION MANAEER - GATRAIN\EXPLORING INROADS\
Look in: | |=) Exploring_InRoads |I:l| « N *‘D =HE 20 -2 DGN
_.2. mworking.dgn
My Recent
Documents
=
[
Desktop
i,
My Documents
My Computer
File name: |w0rking.dgn |I:l| | COpen | User: |jeﬁ |ﬂ|
My Network Files of type: |CAD Files (" dgn;™ dwg;™ ) |I:l| | Cancel | Project: |:drE_t|aining |I:l|
Flaces
[ open as read-only Interface: |defauh |ﬂ|

Or

MICROSTATION MANAGER

File Directory Help

working .dan

Directories:
CMtrainExploring_InRoads"
= T

[ train
= Exploring_InRoads

3D -VEBDGN

Ligt Files of Type: Drrives:
CAD Files [*.dgn.” dwag.” dd] o -1 =

[ Read0niy DWWG Optors
[0 Show File lzons

Workspace

_—___" ’7 User: |jeff -1
p Project: |xIr8_training |I:l

o Interface: |default -]

(the setting is the “Use Windows File Open Dialogs” in MicroStation>Tools>Preferences>>Look and Feel).

5. In the MicroStation Manager dialog box, select “c:\train\Exploring_InRoads\working.dgn”.

6. Hit OK.

After MicroStation initializes, an InRoads Splashscreen should come up followed by the InRoads Explorer.
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Getting Started in InRoads
(Note: from within MicroStation, InRoads can be launched from Tools>MDL Applications, select
civust*.main the InRoads bindirectory. From within AutoCAD, InRoads can be launched from
Tools>Load Applications, select civAcad™.arx in the InRoads bindirectory. Function keys or other
shortcuts can simplify initiating InRoads from within the respective CAD programs).

The InRoads Explorer

Primary Interface
The InRoads Explorer is the primary interface for accessing the InRoads suite commands, as well as an
immediate feedback “window” into active files, settings, and results.

EENTLEY INROADS - SUWUITE XM EDITION

File | Surface Geometry Brdaoe Drainage Survey Ewvaluation Modeler Drafting Quarntities Tools Help

Geometry Proj... Description File Mame By Whom

a % Geometry Projects DEfﬁLJH: Jeff Martin
EI-- Default

TES Surfaces = Geometry | [ OEEE =

Runs a customized automation utility

Menus

The InRoads Explorer contains the menus from which all the InRoads commands are accessed. In this
manual, we will refer to the Menu Bar in the InRoads Explorer as the InRoads Menu Bar. References to
commands located here will be preceded by InRoads> to distinguish them from commands accessible from
the CAD package menu bar.

Toolbars
InRoads Toolbars are identical to Windows toolbars: they can be “docked” in the Explorer, “undocked” to
float free in the application, resized and customized.

Let us turn on an extremely important toolbar, the Lock toolbar.

7. Right-Click on the InRoads Menu bar.
8. Select Locks.

—
Locks can also o] BENTLEY-INROADS-SUITE XM EDITION C——
be SeIeCtEd Via Fle Suface Geometry Brdge Drainage Survey Evaluation Modeler Drgiting Quantties Tools Help [
InRoads>Tools Geometry Proj... | Description File Mame By Whom Cotks
>Locks>Toolbars o & Geometry Projects ¥4 Default BEHRENy == Customize...

"EfSufaces 2 Geometry | [7 Pre E‘I:- = 3

Turn OnfOff the locks toolbar

Locks settings affect how InRoads behaves. Having the Locks toolbar visible make debugging easier.
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Explorer Panes

BEENTLEY- INROADS -SUITE XM EDITION

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quartities Tools Help

<lnnamed: ﬂ%|®\)jf|%%|5ﬂ-ﬁ-|
Geometry Proj... | Description File Mame By Whom
[n NS Geometry Projects Default Jeff Martin
E-{=| Default

"ETSurfaces. | 2 Geometry | [ PreE‘_ F

Toggles the Feature Highlight Lodk

The InRoads Explorer is very similar to the Windows Explorer. The InRoads Explorer starting with Version
8.2 differs from the Windows Explorer in one significant way: the left or “Workspace Pane” is not the
hierarchical “treeview” that can show all file types at once. This was removed due to performance issues.
Instead the left pane has a “Workspace Bar” at the bottom with tabs to view the various file types.

The Panes are resizeable. If all the tabs cannot fit within the width of the Workspace Pane, arrow buttons
allow the user to scroll through the options.

BEENTLEY- INROADS -SUITE XM EDITION

File Suface Geometry Brdge Drainage Survey Evaluation Modeler Drafting Quartiies Tools Help

e

<Unnamed> " E=E | s \})’?| == |5'J;0‘5'|
Geometry Proj... Description By Whom
a2 |==| Default Jeff Martin

-5 Suriaces % Geometry -@' Preterences 8 Draiq[- |_

Togales the Feature Highlight Lock

If many InRoads products are loaded this can be a bit cumbersome. A shortcut is to right-click on a tab,
which then shows all the file types.

2-4

“ BEENTLEY- INROADS -SUITE XM EDITION

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quartities Tools Help

<Unnamed> - _-% | B % )jf| = |5‘J'U‘5' |
Geomeftry Praj... Description By Whom
a 2 Geometry Projects Default Jeff Martin
B-je| Default
"ESirfaces 2 Geometry " Pre 5 Surfaces_| = =
Toggles the Station Lodk & Geometry
[* Preferences
[: Drainage
E Survey

ﬂ Templates

H= Corridors
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Right Mouse Button

Getting Started in InRoads

The ability of the right-mouse button to invoke context-sensitive menus is one of the biggest ease-of-use
improvements since the development of the mouse itself. It provides the user immediate access to an
object’s most often used commands. The InRoads Explorer makes extensive use of the right mouse button.

When in doubt: Right-Mouse!

Feedback

InRoads is not a great communicator. It will sometimes let you do very dumb things without saying much
and then at the least convenient time make a big deal about a “trivial” distant bygone. InRoads
communication is often inconsistent, terse, vague, subtle when it should be aggressive and aggressive when
it should be subtle. Sometimes there is no communication whatsoever. In order to avoid unnecessary

heartache it is very important to understand how InRoads communicates.

First, InRoads does not yell. In fact, InRoads is completely silent. In a few years, perhaps the program will
allow Audio files to be part of the command feedback “Dave. I’m afraid | can’t let you do that”, but until

then InRoads feedback is entirely visual.
Message Field

The primary way InRoads communicates to the user is through the Message Field which is located in the

lower left corner of the InRoads Explorer.

File Suface Geometry Brdge Drainage Survey Evaluation Modeler Drafting Quartiies Tools Help

<Unnamed: - _.ﬁ | i Ny )_)?| 2 =< |5'J.'o'ﬁ' |

B &, Geometry Projects
Er-- Default

Togales Locate Features/Locate Graphics mode ||

-% Suriaces % Geometry -@' Preterences 8 IETH

Geometry Proj... Description By Whom

|==|Default Jeff Martin

InRoads also uses the CAD message fields to communicate with the user.

InRoads will prompt the user for an action and provide confirmation after completion of a command. Many
commands have a number of consecutive steps where InRoads behaves differently depending on the user’s
actions. Even after years of using InRoads, reading the prompts is very important. As a beginner it is

critical.
Message Boxes

Occasionally, InRoads will force you to acknowledge a problem with a dialog box. If there is a Help button,

additional data is provided about the problem.

© 2004-7 Civil XLR8 April 13, 2010
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Exploring InRoads

The Message Box is one of the few times InRoads IS a good communicator. At almost all other times the
feedback is subtle and easy to miss if you are not looking for the feedback.

Executing InRoads Commands

The first step in Executing an InRoads command is not “pushing a button.” The first step is having a clear
idea of the engineering step to be taken. If you are not clear on the engineering InRoads will only help you
make a mistake electronically.

Initiating a Command.
InRoads commands are initiated from the InRoads Menu or from toolbars. Most invoke a form. Others
solicit information from the user via prompts in the InRoads and/or CAD message fields.

Anticipating Feedback
Most, if not all, INRoads commands require information from the user. Expect and Look or feedback.

Authenticate Successful Completion

Whether you are new to InRoads or a seasoned expert, verification of the successful completion is great
technique. It uncovers errors immediately rather than later in the workflow when the cause can be very
vague. If you are properly Anticipating what the command should do, then you should have an idea of what
the results should be. Often Verifying that the command work requires using an additional step, such as
displaying contours. This extra step, with practice, can take little time and save lots.

Prompts
Most commands will echo a message stating the success or failure of a command.

Additional Feedback
Most InRoads commands result in some graphic output. It is good technique to have the CAD view set up so
that the graphic result is immediately visible upon completion of the command.

The results of many actions in InRoads are reflected in the InRoads Explorer. When working with a
particular file type in InRoads, it is helpful to have the “Workspace Pane” set the appropriate file type. For
example, when you are doing geometry work, select the Geometry tab to see geometry information in the
InRoads Explorer Workspace Pane and Results Pane.

Using good technique allows InRoads to alert the user more actively with graphics and Explorer feedback in
addition to the subtle “message prompt.”

In every case there are InRoads commands which allow confirmation of every engineering action. Until you

are very familiar with a command, it is an excellent idea to spend a little time verifying that “what you
thought should happen actually did.”
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InRoads Files

InRoads works with a number of different file types. Design work can easily require seven or eight files to
be opened in InRoads at any given time.

Information | File Type Necessity Comment

Graphics dgn(MicroStation) dwg | Required InRoads needs a graphics file to work in; it
(AutoCAD) does not matter what the file contains

Geometry alg Primary model Precise geometric mathematics

Surface dtm Primary model Engineering and Surface Model

Templates itl support Used to define proposed corridors

Corridors ird support Used to define proposed corridors

Preference Xin Required, support | All symbology & many engineering settings

InRoads must start in a CAD file. The other types are visible from the InRoads Explorer.

InRoads at StartUp
The CAD platform and CAD file is decided prior to InRoads getting loaded. Upon loading, InRoads loads
Settings files only. No “data” files are loaded.

Settings Files
Upon loading, InRoads loads the Preference file, which controls just about everything in InRoads.
If InRoads is running, it is using a Preference file. Which files is InRoads reading right now?

9. Right-Click on the Tab Bar in the Workspace Pane.
10. Select Preferences.

BENTLEY INROADS SUITE XM EDITION
Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quartities Tools Help
cUnnamed> CREIEEY A E
Geomeftry Praj... Description By Whom
a 2 Geometry Projects Default Jeff Martin
Iir-- Default
" Turfaces. | B Geometry | [7] Dreterenees Ll Drai“:- F e
28 surfaces L
Toggles the Style Lock 2 Geometry
] v
[: Drainage
E Survey
¥ Templates
H= Corridors
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Notice the Preference file. It may or may not match that shown below.

EENTLEY INROADS SUITE XM EDITION

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quartities Tools Help

<Unnamed> ﬂ%|®\y|%_o

& 8|

o [% Preferences
- C:'\Program Files\Bentley\InRoads Group Va.3\datacivil. xin

-Q Surfaces | on Geometry % Preferences -@ Drainage || |

Toggles the Report Lock

The Preference file is an important file. It is very important to ensure that InRoads loads the proper
Preference file. “Project Defaults” is the mechanism to do this and will be covered later in the next section.

Data Files

InRoads loads no data files automatically. It does have blank data structures with the names “Default” ready
to use. These “Default” data structures should not be used. Use InRoads>File>Open to open existing files
or InRoads>File>New to create new ones.

11. Select each of the Workspace tabs (Surface, Geometry, etc.) to verify which files are loaded.

2-8

EENTLEY INROADS SUITE XM EDITION

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quartities Tools Help

<Unnamed: o = | B N W | & 5”'0‘5'|
Surface Mame Description
o £} Surfaces EDE'-EU“:
E--E Default

{28 Surfaces i" = “Geometry | [%] Preferences | Ll Drainage | o

Ready [Surface Data and Features |

EENTLEY INROADS SUITE XM EDITION

File Suface Geometry Brdge Drainage Survey Evaluation Modeler Drafting Quartiies Tools Help

<Unnamed> ﬂ%|®\y|%_o

-Q Surfaces |2 Geometry -ﬁ' Preferences | L8l Drainage | oy

Ready

EE]
Geometry Praj... Description By ¥
Default Jeff
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SUITE XM EDITION

BEENTLEY - INRDOADS

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quartities Tools Help
<Unnamed: n%|®\>ﬁ‘|%—o sd'u'ﬁl|
Name | File Mame [

= Ea Template Library 3 DefaultTempl... c:\progra~1pe. ..

" Dranage | g Survey ke Templates “H="Torridors ||:-
: -IE‘

Toggles the Report Lock

SUITE XM EDITION

BEENTLEY - INRDOADS

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quartities Tools Help

<lUnnamed> o = | @ \ Z” | 2 - 5|J_U‘5'|
Name | Fi

------ i) Roadway Designer

" Dranage | fh Survey | >~ Templates H# Corridors ||:- e —
i— _—

Toggles the Report Lock
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Setting up Projects in InRoads

Typically the first step on the computer when starting a project is to create a project folder to manage all the
project files. “Project Defaults” is where you tell InRoads what files and folders are associated with a
Project. In addition to setting default “project” folders, a Project definition also defines which Preference
file to automatically load at startup.

12. Select InRoads>File>Project el Screrooecroeramos
Defaults... Corfiguration Name: | P —— |I:l| | =T |
If no Project Defaults are set up, the form Default Preferences ——
looks like this.
Freferences [~ xin:
Turnauts [ bat]:
Drainage Stuctures [*.dat]:
Fiaintall Cata [*idf]: T
Bridge Sections [*.t«t);
Dirafting Motes [*.dit);
Fay ltems [*.mdb]:
-_ﬂelp

Default Directory Paths
Frojectywise Directon:

Froject Default Directary:
Repart Directony:
Frojects [*.nwk);
Surfaces [ dm);
Geometry Projects [ ala):
Template Libraries [*.itl];
Roadway Design [*ird]):
Survey Data [ fwd]:
Drainage [* edb]:

Style Sheet [".xsll:

Huantity b anager [*.mdb];

Default Grid Factor |—Export
Grid Factor: 1 00000 [ Active Only

Virtually all InRoads forms have a Help button, which provides button-level help for objects on a form.

13. Click on the Help button to see how the Help for this form looks.
14. Browse through the help for this form.
15. Close the Help form.
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16. In the Project Defaults form, click on the “New..” button.
17. Key in “BExploring_InRoads” in the Name field.

18. Click OK.

—_
H NEW CONMFIGURATION — —

We now have a Project set up, with
nothing in it.

The top frame, Default Preferences, is for
files that are automatically loaded
depending on what products are loaded.

A Preferences (*.xin) file, for example, is
loaded every time any of the InRoads
products is launched.

If a preference file is not specified,
InRoads loads one, most likely the one in
the InRoads product install folder, which
is a generic default and probably not very
appropriate. It is, therefore, extremely
important to manage the preference file
well.

The Browse button is “shared” by all the
text fields.

19. Place the cursor in the “Preferences
(*.xin):”" keyin field.

Name: | Exploring_InRoads

_
¢ | SET PROJECT DEFALLTS = =

Corfiguration Name:

Default Directory Paths
Frojectwize Directon:

| Bxploring_InRoads

[ e ]

Default Preferences ——

Preferences (" xin):
Tumouts (*bd):

Drainage Structures (*.dat):
Rainfall Data (~idf):

Bridge Sections (™ td):
Drafting Motes (™ dft):

Pay ttems (*.mdb):

Project Default Directaory:
Report Directory:
Projects (*.rwk):

Surfaces (*.dtm):
Geometry Projects (™ala):
Template Libraries ("itl):
Roadway Design (~ird):
Survey Data (* fwd):
Drainage (*.sdb):

Style Sheet (“xsl):
Quartity Manager {"mdb):

Close

Copy...
Rename...
Delete
Browse...
Import...

Export...

Help

' Default Grid Factor |—Export
20. Click on the Browse button. Grid Factor: 1 00000 [ Active Only
21. Navigate to the training OFEN C—
preferences or “settings” folder (by Lookin: | ) xr8_preferences = @ * = @-
default ﬁg My Recent Documents
“c:\train\xIr8 preferences”) § 5 e
R E‘I My Documents
D:mrenﬁ:cs i My Computer _
i e JEFFMARTIN (A}
P'I_- e C_DE20 070124 (C)
Desktop

© 2004-7 Civil XLR8
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- = - e
22. Select the “cavil_xIr8.xin" OrFen Co—
file. ) Look in: |E}:drEJ:nreferences |I:I| (€] T = M-
23. Hit the Open button. _ B
My Recent
Documents
=
[
Desktop
-y
My Documents
My.Computer
File name: |civi|_:dr3xin |I:l| | COpen |
My Nétwork Files of type: |Preferenc:es (" xin) |I:l| | Cancel |
Flaces
The Preference file is added to the el Screrooecroeramos
Preference file text field. Configuration Name: e S

24. Hit Apply to store this definition.

InRoads stores this information for
“Exploring InRoads” in the Windows
registry for future use.

Note to Administrators: since the information is
stored in the registry, it is machine- and —user
specific. The Export and Import buttons allow
some “shareability” in Project definitions.

If we were lazy, we could close the form
and start working. Like most attempts to
be lazy, however, if we were to close
now, we’d wind up having to work much
more in the long run. Let’s do it right.

We will be using Drafting Notes later, so
let us manage them now:

25. Place the cursor in the “Drafting
Notes (*.dft):” keyin field.
26. Click on the Browse button.

2-12
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Cloze

Default Preferences

Prefersnces (" xdn): C:Mrain'odrd_preferences civil_dr8xin
Tumaouts ("t}
Drainage Structures (~.dat):
Rainfall Data (" idf): -m
Bridge Sections (*bd):
Drafting Motes (*dft):
Pay tems (" mdb):
[ e ]

Help

Default Directory Paths
Frojectywise Directon:

Project Default Directory:
Report Directory:
Projects (" rwk):

Surfaces (".dtm):
Geometry Projects (".alg):
Template Librares ("itl):
Roadway Design (*.ind):
Survey Data (" fwd):
Drainage (" sdb):

Style Sheet ("xsl):
Guantity Manager (*mdb):

Default Grid Factor
Grid Factor:

Export

1.00000 [ Active Only
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The Open box should open to the

correct folder (if not, navigate to
c:\train\xlr8 preferences)

27. Select the “notes xIr8.dft”
file.
28. Hit the Open button.

The “Default Preferences” frame is now
populated for our needs.

The bottom frame is for “Default
Directory Paths.” We do not define files
here, but the folders they are located in.

The end result of populating the fields in

this frame is that when we Open or Save
a file the forms open in correct folder.

© 2004-7 Civil XLR8

—
OFEN —
Look in: | |79 «r®_preferences |ﬂ| Q7 M-
2 . notes_wr8.dft:
My Recent
Documents
=
[
Desktop
My Documents
My Computer
File name: |n0‘fes_}drﬂ.dﬁ |ﬂ| | Cpen |
My Network  Files of type: |D|aﬂing Motes {*.dft) |I:l| | Cancel |
Places
—
o

Configuration Name:

| BExploring_InRoads |I:l |

Apply

Cloze
Default Preferences —

Help

MNew...

Preferences ("xdn): C:Mrain'odr8_preferences'civil_xIr8 xin
Drainage Structures (~.dat):
Rairfall Data (*idf):

Browse...
Bridge Sections rtﬂ)

Import. ..
Drafting Notes (".dft): C:Mrain'odr_preferences‘notes_drd dft
A =]

rDefault Directorv Paths
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Exploring InRoads
Let’s start populating the Default Directories.

- . e
29. Place the cursor in the “Project LT E N I ——
Default Directory:” keyin field. Look in: [ 3 tram | @2 @
30. Click on the Browse button. § o y———
31. Navigate to the training folder: i 5 E)oraftng TRoads
“c:\train\’. g“r‘ RECEI’g ‘Exploring_InRoads
- acUmen ) InRoads_for CAICE_Users
32. Select Exploring InRoads m S Managing, IrRosds
) Mastering_Storm&Sanitary
Desktop | dr8_preferences
-~y
My Documents
Notice the “file” and “file type” fr!
fields are not visible, as we are not Hy Computer
defining files. %
33. Hit the Open buit = [ ]
. Hl € Open button. Places -

In theory, defining the “Project Default 5
Dweqto_ry field and leaving the _ Corfiguration Name: e m [ ey ]
remaining blank should cause all File
Open or File Save As boxes to default to Default Preferences
this directory. It does not, however. To
ensure that all File boxes default to the Preferences (*in): T ———r
right place we must define all the fields. Tumouts (b

Drainage Structures (*.dat):

Rainfall Data (~idf):

Bridge Sections (™ td):
34. Set the default directories to : : — .
o - - ' Drafting Notes (dft): CMrain'adr_preferences'notes_xdr8 dft

c-\_tr_aln\_Eprorlng_lnRoads for the Pay tems (“mdb): xport. .

remaining file types (except the last two).
See the previous five steps for reference. Default Directory Paths

Frojectwize Directon:

Copying and Pasting is one very efficient | | Freiect Default Dieton ¢ \rain'Bxplering_InRoads'

way to fill these fields out. el C:\train'\Exploring_InFoads\
Projects ("rwk]: C:MtrainExploring_InRoads®,
35. When all the fields are filled, click e C:\train\Exploring_inRoads\
Apply Geometry Projects ("alg):  |C\train\Exploring_InRoads®.
Template Libraries (".i/): C:rain*Exploring_InFoads™
The “Exploring InRoads” project is now Roadway Design (ird): | C:\train\Exploring_InRoads\
defined in InRoads. Survey Data (" fwd): C:trainExploring_InRoads®.
Drainage {*sdb): C:MtrainExploring_InRoads®,
36. Click Close to dismiss the form. Style Sheet ("xsl):
Guantity Manager (*mdb):
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Getting Started in InRoads

Now, unless the Project Defaults Configuration is changed, the correct project Preference file should
automatically be loaded and all default paths should be correct.

Chapter Review
We should now:
Be able to Start InRoads
Be familiar with the InRoads Explorer
Be able to set up InRoads Project Defaults to help manage project files.
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InRoads Help Sources

Chapter 3: InRoads Help Sources

Chapter Goals:
Understand where to get help from within InRoads
Be aware that there is a very good Tutorial called “Working with InRoads” delivered with InRoads.
Understand how to get it.
Be aware of other sources of InRoads help.

Help from the Menu
InRoads Help can be reached from the InRoads>Help toolbar

¥ InRoads [_ O]

Eile Surface Geometry Drainage Ewaluation Modeler Tools | Help |
<Unnamed: - | i N W X| B 5‘{-55‘ o5 Contents
curface Mame [ De: “#a Search for Help on...

E¥Default X Tip of the Day..

% Technical Support
@ Bentley Civil Engineering Metwark...

& B Default

2% surfaces I% Geometrvl Ea | ‘I |
. F=y &bout Bentley Civil

Displays Help contents e

Selecting InRoads>Help>Contents will invoke the RIS InTLRY (7] x]
standard Windows Help form with the familiar Contents | Indsx | Find |
Contents, Index and Find functionalities.

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

Reference Information is a command-by-command (0) Bentley Civil Help =]
detailed description of “button-level” functionality. 2] Copyright, Warranties, and Trademaks
It is organized in the menu hierarchy. B

@ Uzing the Software

m Supplemental Information
Using the Software tends to lean towards an echo of

which buttons are pressed in which order. It offers

Licenzing the InRoads Family of Product:

H H Glozzam
little explanation. oy |
Fey-ing
Supplemental Information contains topics that are Standard Input
Feature Tags

new or do not fit into either of the previous help
hierarchies.

Slope Formats

Differences in CAD Terminology -
4| | _'l_l

Cloze I Print... | Cancel |

=

InRoads>Help>Search for Help on... brings up the Help form with the Find tab active.
InRoads>Help>Technical Support is a somewhat generic list of support resources provided by Bentley,
including phone numbers, email addresses and web links.

InRoads>Help>About Bentley Civil will tell you the version number, including which Service Pack is loaded.
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Exploring InRoads

The Help Button

The first and most immediate place to go for help is the Help button which is on most of the forms (also
known as dialog boxes) in InRoads. The Help button takes the user directly to explanations of the command
and objects on the active tab of the active form.

For example, hitting the Help button on the Advanced tab of the View Contours command invokes Help for
that form.

& Bentiey Cvil el 5]
T R E— | File Edit Bookmark Options Help
. Qententsl Find | |=j=jeite | Options | %4 | r |
Display Az I Linestring - I
I Thin Tolerance:  [255725047 Advanced Tab (View Contours Dialog Box)
™" Minimum Area: ID'D Howa To I Related Topics I
[ Clip Minor Contours on Steep Slopes
Bt Slope: |1DD.DDDZ Display As j
[ Draw Depressions Counterclockwise ) Smooth [ Attach Tag determines which type of graphical element to use to display the
contours. You can use Lines or Palylines. Use Lines for fast display
Label Contours . - .
- : only; you cannot display labels when contours are displayed as lines.
Precision: ID vl Frefis: I . . . . . .
lse the Lines option with caution because it requires large amounts of
Drientation: IAutomatic 'I Suiffi: I drawing file space. The Polylines option causes the elements to pass
. directly through the computed contour vertices.
Spacing: |2|:| Label: IM ajors vl
Clipping: IM ajors vl Thin Tolerance
limits the number of vertices used in the displayed contours. Thinning is
Scale: |1.DDDD ™ Planarize accomplished by cemparing the deflection angle between each pair of
: consecutive line segments in each contour. It defines (in degrees or
Elevation; ID.DD T P S e A b Pt Hvrr v Il Emirrevd L v vy v i j
Apply | Preferences. .. | Cloze I

This Help is excellent for “object-specific” explanations.

The “How to” button is supposed to provide a higher “workflow” level of explanation. In the past it has not
been robustly supported, but Bentley has expressed an increased commitment to making this a good source
of help. Giveitatry.

Select Services

In all likelihood, you or your company is paying for software maintenance, which includes free upgrades and
a variety of support services. While there are Email and Phone support for non-Select “subscribers,” the
corresponding services under the “Select” support umbrella is much more responsive. You will need your
Select ID in order to use these services.

Phone Support
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InRoads Help Sources

Civil Knowledge Base

The Civil Knowledge base is the keyword-searchable public-access area where a variety of InRoads-specific
information is stored, include responses to common questions and “white papers” on special topics. Itisa
good place to try to find information, but the interface is not inviting or particularly user friendly.

Bentley.InRoads

The Bentley.InRoads discussion group is a great resource for asking questions to the Bentley personnel who
monitor it and the worldwide InRoads community at large. The web address is
http://discussion.bentley.com. You may have to log in to bentley.com, drill down through “Support” and
“Discussion Group.”

Chapter Summary
We should now have a good idea on where to get help on InRoads
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Exploring Geometry

Chapter 4: Exploring Geometry

Chapter Goals
Given an unknown Geometry file, be able to “figure out what the heck is going on with it
Understand the Organization of the InRoads Geometry Project
Be able to load a Geometry Project (.alg) file
Be able to use the InRoads Explorer to “Explore” an unknown Geometry Project.
Be able to View and Review Horizontal Alignments
Become familiar with the Horizontal Annotation command
Become familiar with the View Stationing command
Understand the value of trying “pre-defined” command Preferences
Become familiar with the Tracking command

Geometry Organization

The InRoads hierarchical organization of geometry is not dissimilar to the old pre-electronic organization of
geometry. In the manual world, a filing cabinet or a flat file drawer might be set aside for all geometry
information for a project. The InRoads equivalent is the Geometry Project.

The Geometry Project holds all the Geometry information and is the “unit” that gets saved and loaded as a
file (an .alg (alignment) file).

Every Geometry Project has a COGO Buffer for coordinate geometry points unassociated with horizontal
alignments.

A Geometry Project can contain zero or more Horizontal Alignments which can contain linear elements,
circular and transitional curves and horizontal event points.

Like manual methods, zero or more Vertical Alignments can be associated with a Horizontal Alignment.

¢ Geometry Project

o COGO Buffer (Always 1)
i  Horizontal Alienment (Zero or more)
o Horizontal Event Points (Zero or more)
& Vertical Alignment (Zero or more)
= Vertical Event Points  (Zero or more)

This hierarchy is reflected in the InRoads Explorer though Event Points are not shown.

Note to users of prior versions of InRoads users: Superelevation is now defined in the Roadway Designer.
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Exploring InRoads
The InRoads Explorer below shows the MesaPark Geometry Project (the InRoads Explorer behaves just like
the Windows Explorer).

BEENTLEY- INROADS -SUITE XM EDITION

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quartities Tools Help |

<Unnamed> ﬂ%|@\)f?|.—o 5”‘0‘5'|
MName Integ... | Style
o &, Geometry Projects IR Cooo Buffer
ﬁ.. ex_MesaPark S ha_rroyo_rd oK d_existing

&4, Cogo Buffer ] f ha_Balcony_Road Single d_existing
I:l_f ha_Arroyo_rd mha_canyon_rd oK o_exist
bl |= va_arrayo_rd S ha_canyon_rd_future  OK d_proposed
3§ ha_Balcony_Road S ha_MesaHeights Rd  Single d_existing
i el va_balcony Lal| | f %00 _orig_canyon_rd  OK _obsolete

2 Geometry ¥ "Preferences | (@ Drainage | | mmmm |_ _|

Togales the Station Lock

Geometry Projects are designated by the icon = . The Default Geometry Project always exists and has a
COGO Buffer, a horizontal alignment named Default, a Vertical Alignment named Default, and a
superelevation definition named Default. These elements are all blank. While they can be used, it is
recommended that the user work with Geometry other than the Default Geometry Project and its children.

Active Objects

InRoads is in many cases designed to work with multiple objects of a given type. For example, many
Geometry Projects can be opened at a given time and each may contain many Horizontal and Vertical
Alignments. To specify which of many like objects to work with, InRoads recognizes and works with only a
single instance of an object type as “Active.” For example, in the screenshot above, there are two Geometry

Projects loaded; the Red border around the MesaPark Geometry Project icon E= designates it as being the
Active Geometry Project.

The MesaPark Geometry Project, like all Geometry Projects, has one COGO Buffer, identified by its icon

The MesaPark Geometry Project contains a number of Horizontal Alignments, designated by the horizontal
alignment icon /" The one with the red border is the Active Horizontal Alignment. Expanding the
“ha_canyon_rd” horizontal alignment (done by double-clicking on “ha_canyon_rd” or single-clicking the
plus sign in front of it).shows its vertical alignments = and superelevation definitions ‘#¥ (if from an earlier
version Geometry Project).

Exploring the Geometry

There are many ways to get information from the Geometry Project, including Viewing, Annotating, and
Generating Reports. We will start with information available from the InRoads Explorer and with the
commands available when clicking the Right Mouse button on the various Geometry objects in the InRoads
Explorer.

Loading the Geometry Project

Since we will be working with Geometry, let us give ourselves the opportunity for maximum feedback by
setting the InRoads Explorer to “Geometry”:
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Exploring Geometry

1. Click on the Geometry tab of the \Workspace Pane.

2. Right-click on the

BEENTLEY INROADS SUITE XM EDITION

“Geometry Projects” object.

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drgfting Quartities Tools Help

3. Select “Open” <Unnamed> R |
Geometry Proj... Description By Whom

.. EIES Geome " |==| Default Jeff Martin
This invokes the standard S pe—. —
windows “File Open” dialog %
box with the “File Type” set to fErE
13 H * ” = cl Al —

Geometry Projects (*.alg) T Er:;; ! P | :

Toggles the Feature Filter Lock

This form can be invoked from the
menu, InRoads>File>Open, but the
File Type may not be set to
Geometry Projects (*.alg). If not,
select it from the “Files of Type:”
listbox.

The “Files of type:” listbox is used
to filter which of the several file
types are displayed in the file list.
If you do not see the file you are
looking for, make sure that the File
Type is set appropriately.

T ——

= Q@2 E

existing_MesaPari alg |I:l| |

Open

Geometry Projects (™ala) |I:l |

Cancel

Look in: | |5 Exploring_InRoads
— CaGY
E. [ existing_MesaPark. alg
My Recent
Documents
,—.[t
Desktop
My Documents
My Computer
h File name:
My Metwork Files of type:
Places

InRoads Files {".rwi;”.dtm;” alg;™ itl;"ird;” sdb;~ fwd;
Projects (*.rwl)
Surfaces (*.dtm

4. Select (single-click)
“mesapark v84.alg’ from the file
list.

5. Hit Open.

Template Librares (™ itl)
Roadway Design ("ird)
Drainage (~.sdb)
Survey Data (" fwd)
Preferences (" xin)

All Files %)

The Open form remains open so that the user may load additional Geometry Projects or files of other Types,
but notice the feedback InRoads provides:
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Exploring InRoads

—
OFEN —
Look in: |Lf}E:q:Ioring_InHoads |I:l| €] ?‘ % [~
CaGY
il BENTLEY INROADS SuiteE X 5 Eed existing_MesaPark.olg
Fle Suface Geometry Bridge Drainage Survey Evaly My Recent
i D ts
<Unnamed: a = | BN OG..I_I:I'IEH
O & Geometry Projects Desktop
- et
- e
My Documents
= Geometry “r¥ "Preferences | (¥ Drainage ﬁl[-
I File 'C:\...\Exploring_InRoads\existing_MesaPark.alg' Opened I 5;3
My Computer
File pame: |Estting_MesaPaﬁc.alg |ﬂ| | Open I
My Metwork  Files of type: |GBDITIETW Projects ("ala) |I:I| | Cancel |
Places

The Message field reads “Fille”C:\.\Exploring_InRoads\existing MesaPark.alg” Opened.” Notice the
MesaPark Geometry Project is shown in the Explorer and that it is the Active Geometry Project.
The MicroStation message field also echoes the same message:

| File T:M.. \Exploring_InRoadsexsting_MesaPark.alg’ Opened

6. Hit Cancel to close the form

BEENTLEY INROADS SUITE XM EDITION — — —

B¢

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drgfting Quartities Tools Help |

7. Expand the MesaPark
Geometry Project by hitting the

Plus Sign & to the right of <Unnamed> CR-EIEAS Al =1
MesaPark object —— B
8 &, Geometry Projects I Y Cogo Buffer
I:l ex_MesaPark S ha_Arroyo_rd OK d_existing
= Cogo Buffer ¥ ha_Balcony_Road Single d_existing
B B D f ha_Arroyo_rd mha_canynn_rd 0K d_exisﬁr%
8. _ Single-click the MesaPark F e va_amayo_rd 7 ha_canyon_rd_futwe  OK d_proposed
ObJeCt. . f ha_Balcony_Road ¥ ha_MesaHeights_Rd Single d_existing
i ole= va_balcony |80 | " xOLD _orig_canyon rd  OK d_obsolete

This will show MesaPark’s

2, Geometry | [7] Preferences | @ Dranage J_

Toggles the Station Lock

children in the Results pane.

The red bordered icon for “ha_canyon_rd” indicates that it is the Active Horizontal Alignment. Yours may
vary.

Notice the Headings in the Result pane. They are standard Windows ListView Headers and can sort (by
clicking) and can be ordered differently (by dragging). Note that the headings visible in the above
screenshot probably different from the first several in your InRoads Explorer. Integrity is a valuable QC tool
in InRoads (while still a liability in politics) and the Style controls the default symbology display of an
element and should provide useful qualification of data (and is often used in place of qualification in
politics). Feel free to explore and reorder your InRoads Headings.
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Exploring Geometry

9. Expand everything that is BENTLEY INROADS SUITE XM EDITION
eXpandable, Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Dmﬂing Quartities Tools Help
<lnnamed: o ‘*—-- | @\ >f|. sun |
Mame Integ... | Style Des
e
iz % Geometry Projects * » Cogo Buffer
SR Ly MesaPark  ha_Arroyo_rd oK d_existing Arm
. Cogo Buffer ¥ ha_Balcony_Road Single d_existing Balt
D--_f ha_Arroyo_rd mha_can\,rnn_rd 0K d_existing Car
L |= va_arrayo_rd _f ha_canyon_rd_future QK d_proposed  Car
D .f ha_Balcony_Road ¥ ha_MesaHeights_Rd Single d_existing Mes
P |= va_balcony fxOLD_orig_canynn_rd 0K d_obsolete old

D - ha_MesaHeights_Rd
i el wa_MesaHeights
- m ha_canyon_rd

= alt_canyon_K120

We can see all the COGO canyon_existing

Points and Horizontal and IE E:::g:{;”;”;f:

Vertical Alignments in the -l va_canyon_future

Workspace pane (as well as = " ¥OLD_orig_canyon rd

information in the Results | L~ k= va.oMl_canvon Rood

pane)_ £, Geometry | [¥ Preferences | Ll Drainage | | mmmm [ :

Toggles Pendl/Pen mode

Right mouse button

The right mouse button has been used since Windows 95 to invoke an object’s Context Menu, a list of the
most common commands typically used with an object. The InRoads Explorer takes good advantage of this
functionality.

Setting Active Alignments.

The easiest way to make an alignment or superelevation Active is to right-click on it, and select the “Set
Active” menu item. Note: setting an object as Active automatically sets its parent (and grandparent, et al.) as
Active.

H H 111 ] —
10. Right-Click on the “canyon_proposed” (i (e e e Y
Veritical Alignment. File Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quantities Tools H
11. Select “Set Active”. <Unnamed> a _.ﬁ | (A }1_,?| | =& .|
a % Geometry Projects |T||

Notice that “ha_canyon _rd”, the parent of “canyon proposed’, was automatically set as the Active
Horizontal Alignment.

Displaying Alignments
12. For clarity, delete/erase all graphics using standard CAD commands.

13, Right-Click on - e ———

“ha BaIC(]‘]y Road”. Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Dmﬂing Quartities Tools Help |

14. Select “View” from the <Unnamed> LR-EIEAY Al Bl

most popu|ar Horizontal MName T\,rpe Description By Whor
: B Default |== va_balcony Vertical Alignment VA Balcony Prof...  jam

Alignment commands. | ek M
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Exploring InRoads

15. Right-Click on
“ha_Balcony Road” again.
16. This time select “Fit”
which is right below the
“View” on the context menu.

-_—

Balcony Road is displayed. Note that ha Balcony Road is now the active alignment.

Troubleshooting
If Balcony Road is not visible, there are a number of possibilities as to why.

If you are using MicroStation/J or earlier (upgrade right away!, it is possible that the Geometry does not fall
within the geospatial limitations of the design file. A design file covering the surface limits would be
required.

Notice that the Active Alignment was switched to the object just acted upon. Many times throughout
InRoads when an object is selected for an action InRoads makes it Active and then performs the Action.

el EENTLEY INROADS SUITE XM EDITION
Fle Suface Geometry Bridge Drainage Survey Ewaluation Molﬁ%ler Drafting Quantities Tools Help
<Unnamed: ﬂ%|@\>f|._o ?.'ﬁﬁ'|
MName Type Description By Whaon
EE Default ol va_balcony Vertical Alignment VA Balcony Prof... jam

Ij-- ex_MesaPark
=9 Cogo Buffer
Df ha_Arroyo_rd
¢ o]z va_arrayo_rd

ha_Balcony_Road

‘=] va_balcony
o f ha_MesaHeights_Rd

2, Geometry | [7] Preferences @ﬁ_ ! |

Toggles the Station Lock

17. Right-Click on “ha_canyon rd”
18. Select “View”
19. “Fit” or “Zoom All” the CAD window.

20. Using the Right Mouse, View all of the
Horizontal Alignments.
21. “Fit” or “Zoom All” the CAD window.

While very easy for small projects, this method of

exploring the Geometry Project may be too time \
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consuming for projects with dozens of horizontal
alignments. The View Horizontal Annotation
command is used to “customize” the alignment
display and to Annotate the horizontal geometry.
will be addressed later in this chapter.
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Exploring InRoads

Reviewing Alignments

22. RIght—ClICk on the BENTLEY INROADS SUITE XM EDITION
“ha canyon rd”’ horizontal Fle Suface Geometry Bridge Drainage Survey Evalustion Modeler Drafting Quantties Tools Help
alignment. <Unnamed> LRCEEAR Al =]
23. Click on Review... Name Type Description By Whor
MNew lt_canyon_... Vertical Alignment  alternate Cany...  jam
il alt_canyg Set.\;.lclﬁve mnyon_exist... Vertical Alignment  Crnyon Rd existi...  jam
' l= canyon_e Copy anyon_prop... Vertical Alignment  prop. Canyon Rd.  jam
. el= canyon_p
i Delete
0" ha_canyon_r
P Empty
el va_canyg
Ij--m *0OLD_orig_cd  View
ol vaold g Rt
2 Geometry | [ Preferen  Edit... 5
Ready Check Ingrity. .

The Review Horizontal Alignment form is invoked. This is a versatile and useful form. This form can also
be invoked via the menu: InRoads>Geometry>Review Horizontal...

bl ReviEwHORIZONTAL ALIBNMENT
Geometry Project: |ex_|'\"|esaPark |I:l| Mode
Horizontal Al . O curvesets @ Alignment O Element
i v s [a] 4
Project Hame: ex HesaParlk ' | Append... |
Description: existing Mesa Park Geometrvy
Horizontal Alignment Hame: ha_canvon rd Display
Description: Canvon Road
Style: cl_existing Print
STATION HORTHING EASTING
Element : Linear
PI ( 401) 0+00.000 1856763.1726 6299817 7122
FI | 4029 12+14.983 1857717 1640 6300570.0897
Tangent Direction: N 38715'42 . 4924" E Select
Tangent Length: 1214 .933 ’7
Element: Linear —
PI 4027 12+14 983 1857717 .1640 6300570.0971 Previous
BC 403) 19+02. 047 1858233.7400 6301023.0945
Tangent Direction: N 41714'G53 . 7644" E ot
Tangent Length: £87.064 g
5 -|— Ldal |
P

This form is an extension of the standard InRoads Results form. From any InRoads Results form, the text
can be Saved As a text file, Appended to a text file, Displayed as text in the CAD file and sent directly to a

Printer.

The Review Horizontal Alignment command has a number of additional controls that make it very useful.

Mode

First is the Mode radio buttons. By default the Mode is Alignment which displays information about all the
elements in the alignment. This mode also displays messages as to the Integrity (colinearity) between

elements.

4-8
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Exploring Geometry

The Element mode shows highlights the element graphic and displays information about the element
sequentially through the alignment. The First/Previous/Next/Last/Select buttons are enabled to allow
stepping through the alignment. This is very useful for determining the direction of an alignment as well as
in debugging (the defined order of elements may not be geospatially sequential (see the Horizontal Element

Tools).

Selecting the Alignments for Review

Any Horizontal Alignment in any loaded Geometry Project can be selected from the “Horizontal Alignment”
and “Geometry Project: “ listboxes, respectively. This works well if the user knows the names of

Alignments.

If the user does not know the name of the Alignment, he can use the Target button ﬂ to the right of the
Horizontal Alignment listbox to pick the Alignment graphically in the CAD file.

24. Right-Click on “ha_canyon_rd”
25. Select “Review’

26. Select 5] REVIEW HORIZONTAL ALIGNMENT
Element” for | Gunen Poiss: (o o _[n] e |
Mode_ Fimeis b n ﬂ (@] Curve Sets (@] Alignment ® Element
27. Use the Next
T STATION NORTHING EASTING
button to “walk Element: Linear
” PI { 4013 0+00.000 1856763.1726 6299817.7122
through the PTI 4027 12+14.983 1857717 .1640 6300570.0971
allgﬂment. Tangent Direction: N 38715'42 4924" E
Tangent Length: 1214 .983
| l
A
28. Use the Target button to review another alignment.
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Exploring InRoads

View Horizontal Geometry Commands
Geometric graphics and the data stored as part of the Geometry Project are not the same thing.

InRoads maintains a double-precision “database” of the geographic information. Graphics can be derived
from that “database.” Deleting graphics does nothing to the InRoads data. InRoads can make use of
information from graphics, but all required data is stored in the .alg file. This is different paradigm than
CADD packages where the graphics are an integral part of the data model.

View and Annotate Geometry commands can be accessed via InRoads>Geometry>View Geometry

_
Bt EENTLEY-INROADS-SUITE XM EDITION oI =

File Surface | Geometry Bridoe Drainage Survey Evaluastion Modeler Drafting Guartities Tools Help |

<lnnamed: View Geometry * 'ﬁ Active Horzortal
k2 Fit Alignment m Active Vertical By Whon

jam

-

D|z Horizontal Curve Set
Vertical Curve Set

b2 Horizontal Annotation. .
|§ Wertical Annotation... i ]iam
. @ Closed Areas... e
. 4 Stationing..

E 3-D Mignment...

('Eé: Station Base/Clearance Annotation...
/=~ Curve Set Annotation...

- Vertical Change In Plan...

-

: Horizontal Blemert
|:|_f Vertical Element

-

I:I_f Superelevation

& Review Horzontal ..

2 Geometry & Review Vertical...
af Review Geometry Points...

Displays an alignn

Cogo Points 3
Locate 3
o Traverse...

Active Geometry ...
% Copy Geometry ...
.E.’_ Delete Geometry ...
.% Rename Geometry ..

Lhtilties 3

or from the View Geometry toolbar o

Wi EEE e RS ek

which is accessible via InRoads>Tools>Customize>>Toolbars>View Geometry. The command order for the
menu and the toolbar is identical.

Display Active Horizontal Alignment immediately draws the active horizontal alignment in the InRoads
geometry file.

Horizontal Annotation

View Horizontal Annotation Form

The primary command to Display and Annotate Horizontal Alignments is the View Horizontal Alignment
command. It controls display of horizontal alignments or COGO points; both the objects and their
annotation.
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The Essentials
The Main tab

The Main tab contains controls for displaying
Horizontal Alignments and Points.

Selecting the Geometry to Annotate

The most critical control on the form are the Include
controls, which are used to select which Alignments
or “free” Points to Display or Annotate. Wildcards,
such as “*” and “?” are acceptable and can be used
to select multiple elements.

Exploring Geometry

The locator buttons ﬂ to the right of the Include
keyins can be used to graphically select the
alignment or point closest to the cursor (subject to
the Feature/Graphic lock mode).

The Selected listboxes will list the alignments or
points that have been selected for display.

The Display frame has toggles to designate what
elements and alignment points to display.

The Annotate frame contains toggles to turn on and
off specific types of annotation.

Geometry Selection Filter

—
5] VIEW -HORIZONTAL ANNOTATION = =
Main | Tabling | Styles
Aoy St
(® Assigned © active [

o
Harizontal Alignment: | s Torem |-| L=
Cogo Points: | 3] TorgaEEn |-|

—Horizontal Alignments Cogo Points
Include: § ﬂ Include: |« ﬂ
Selected: Selected:

MName D... | Style Mame Descri... | Style
ha_Amoyo_rd Aoy cl_endsti.. 1 Default
ha_Balcony_FRoa... Balc... cl_existi... 2 Default
ha_camyon_rd Cany...cl_endsti... 3 Default
ha_canyon_rd_fut...Cany...cl_prop...
ha_MesaHeights_... Mes... cl_existi...
xOLD _org_canyo...old C...cl_obsol..

Display As Complex Linestring
Display - Annotate
( Points (Ij Points
on-Alignmeni ] Event Points [ Elements
off-alignmen [ Station Equations [ Duplicates
Elements [ bual Dimensions
[ radials [ Tangents O Try Alternate Style
[ chords [ subtangents [ Extend Beyond Element
[ Planarize
| Apply | | Interactive | | Preferences... | | Close

When the cursor is in either Include: textbox, the Filter button is enabled. Hitting it invokes the Geometry
Selection Filter form which allows the user to pick and choose from all available Alignments or Points.

The top right quarter of the
form is a series of filters to

eliminate unwanted objects.

Points or Alignments can
be filtered by Name,
Description, and Style as
well as by relation to a
fence.

Wildcards are useful and
necessary.

© 2004-7 Civil XLR8
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Available: Selected:

Mame Description Style Name Description Style
ha_Amoyo_r.. Amoyo Road cl_existing

ha_Balcony... Balcany Road cl_existing

ha_canyon... Canyon Road cl_existing

ha_MesaH... Mesa Heights Roa...cl_existing
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Exploring InRoads

The bottom half of the form is the complementary set of objects passing the filter: those that will not be
displayed and those that will (Available and Selected, respectively). Standard Window selection techniques
apply (shift+ and ctrl+). The buttons in the middle are used to move selected items from one set to the other.

29. Select InRoads.>Geometry>View Geometry>
Horizontal Annotation.

30. Key in “*” in the Horizontal Alignment Include
field

31. Hit the Apply button on the Horizontal
Annotation form.

32. Fit or Zoom all the CAD window.

Each Alignment is displayed, with no Annotation,
according to its Geometry Style (predefined
symbology definitions) which is a property of each
alignment.

Preferences

The Annotate Horizontal Alignment form illustrates a common theme in InRoads: lots of options. Getting
all the toggles correct can be a daunting and confusing task. Success in InRoads is best achieved by
leveraging the experience of more advanced users. This is best managed through a mechanism know as
Preferences.

Preferences allow the user to save and reuse all the settings, under all the tabs, on a form. Most InRoads
forms have a Preference button.
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Exploring Geometry

33. Hit the Preferences button on the Annotate form. . _—-\

.. . . Name:
The Preferences form is invoked. It lists the predefined = Close
default_annotated

preferences for the form. The highlighted Preference is the ST e
Active one. Currently, default-xl is the Active Preference default=d
for this form. display_off-d Save

Load

Save As...

34. Select default-no_annotate—xI

35. Hit the/Load button. Delete

Help

This loads predefined settings under all the tabs on the
Horizontal Annotation form, including under the Tabling and
Styles tabs.

Preference ‘defaultno_annotatesd’ loaded

36. Close the Preferences form.
37. Hit the Apply button on the Horizontal Annotation form.

The result should be identical to the previous results Why?

The default-xl and default-no_annotate-xI Preferences are the same. The InRoads Administrator set up
all the toggles and options to meet some criteria. He then saved a Preference with the somewhat descriptive
name default-no_annotate—xI. At some point he decided that this was a good default preference and
saved it as default-xI.

38. Delete all the CAD Graphics using appropriate CAD commands.

Let’s try a different preference.

39. Hit the Preferences button on the Annotate form. s g —

The Preference form is invoked.
40. Select default_annotate-xI defaultno_a

41. Hit the Load button. gg;::ﬂ e
42. Close the Preferences form. -

-
ated

This loads all the settings (under all the Horizontal Annotation
form’s tabs) that were saved in the preference named default
_annotate—x1.

Preference ‘default_annotated’ loaded
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Exploring InRoads
Notice the Annotate Points and Elements toggles
are checked.

43. In the Annotate textbox, key in “*future”
44. Hit the Apply button on the Horizontal
Annotation form.

Apply Style

L —
Main | Tabling | Styles %

(® Assigned

Harizontal Alignment: | o|_proposed

Coga Paints: |C|J:II‘D|DDSEE| |-|

Haorizontal Alignments Cogo Points —

Include: |+uture ﬂ Include: ﬂ
Selected: Selected:

O Active [ overwrite

MName | Descri... | Style

Display As Complex Linestring

Display Annotate —
Points Points
On-alignmeni ] Event Points Elements

Off-alignmen [ Station Equations [ buplicates

Elements 2] Dual Dimensions
[ radials [ Tangents [ Try Alternate Style
[ chords [ subtangents [ Extend Beyond Element
O Planarize
| Apply I | Interactive | | Preferences... | | Close
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Exploring Geometry

The ha_canyon rd future alignment is displayed and annotated.

45. Zoom in on and examine the various annotation

Note: the annotation can be displayed in larger text by adjusting the Text Scale Factor
(in InRoads>Tools>Options>>Factors) and re-displaying the alignment.

Annotation Detail

N

Styles
Symbology of graphics associated with an alignment is controlled by Geometry Styles.

By default an Alignment is d|Sp|ay9d according to VIEW HORIZONTAL ANNOTATION
the Style assigned to it (as shown in the screenshot P —
. Tabling ' Styles

to the right).

Apply Style Gller
’_@ Assigned  Oactive [ X

Harizortal Aligrment: |:_._.,..::_:35_ |-| _ﬂEID
Cogo Points: |:__ e |.|

The “Apply Style” frame allows displaying the VIEW HORIZONTAL ANNOTATION

selected alignments with a selectable “Active”
Style.

Main | Tabling | Styles

Apply Style =

Caution: the “Overwrite” toggle will change the Ossigned @ Active [ Overwite
selected Alignments defined Style (you do not want RV 0
to do this accidently). Coao Paints: S0 |~
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Exploring InRoads

Symbology of graphics associated with an
alignment is controlled by Geometry Styles as
specified under the Styles tab.

The class default settings using two Styles for
representing points: “geom alg Polnt” which uses
a circle and “geom alg Point Triangles” which
uses a triangle.

Point symbology can adhere to the settings on here
or its parent alignment’s Style by toggling
“Alignment Style Overrides Point’s Style.”

Ancillary Elements” symbology can be designated
via listboxes in the Element frame.

il VIEW HORIZONTAL ANNDTATION

Main | Tabling Styles

Paint
Style Style
FC: |geom_a|g_Pc-int |ﬂ| FCC: |geom_a|g_Pc-int |ﬂ|
Pl |geom_a|g_Pc-int_TriE ﬂ| FRC: |geom_a|g_Pc-int |ﬂ|
CC: |geom_a|g_Pc-int |ﬂ| 55 |geom_a|g_Pc-int |ﬂ|
PT: |geom_a|g_Point |I:l| POB: |geom_a|g_Point |I:l|
TS |geom_alg_Pnird |ﬂ| FOE: geom_alg_Point B
SC: |geom_a|g_Point |I:l| Events: geom_alg_Point_Triz| B
Cs: |geom_a|g_Pc-int |ﬂ| Station Equations: |geom_a|g_Pc-int |ﬂ|
Sl | geom_alg_Point |ﬂ |
SPI: |geom_a|g_Pc-int |ﬂ|
Element
’7 Style Style
Radials: |geom_misc |ﬂ| Tangents: |geom_misc |ﬂ|
Chords: |geom_misc |ﬂ| Subtangents: |geom_misc |ﬂ|
Alignment's Style Overrides Point's Styl
Apply | | Interactive | |Preferences... | | Close
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Geometry Styles
reference a Named
Symbology, which
allow defining Points,
Lines/Curves, and Text
in a wide variety of
ways.

Changing the
symbology is outside
the scope of this
chapter. See Geometry
Styles and Named
Symbology Manager in
the Tools Menu for
further information.

Exploring Geometry

l __ navep SvMsolooy Manacer

Show Symbologies with Properties
[ indude Default |

[ indude Flan [

Include Profile

Indude Cross Section

Preference File: C:\train‘wdrd_prefers

Cloze

Edit...
—

=
m
=

al  EoiT nNaveD SvMsoLooY

Mame Descri|  Name: geom_cl_Point le

Bating Tt Exsind DesTPon: [Gonerc Port Symbol [ e (T

exPerimeter excPerin|

exPymnt exPymi [ Symbology — Symbol

frontage franta ; :

Fortage. rontag] || Use Level Displayi | Circle = |

frontageRd fronta Default Line Mot Initizlize !

full infgo iam full infgc Default Text Not Initialize Level |QEDI-I-I—COGC| |ﬂ|
By | |Default Poirt Not Initizlizg  Color: ByLevel .

geom_cl_Paint_Triangle Generiq | |Plan Line Mot Initizlize

geom_misc Generig | |Plan Text Not Initializg VVeight: JE—1 o

GLD-Depressed GLD-DY | (IRElase geom COG SN

grade_Bench Bench Profile Line Mot Intializg = -

grade_Cut Cut Profile Text Mot Intiglizd  Character

grade_Fil fill Profile Poirtt Not Initialize E

grade_Hinge grade_|  |Cross Section Line Not Initializg  Height: 1.000

Grafx_Contour Contou|  |Cross Section Text Nt Initializg

Grafx_Contour_Depression  Contou|  |Cross Section Point — Not Initialize Width: 1.000

Grafx_Contour_Minor Contoul Rotation ——

gﬁ:gz?r:;;Mlnnr_Depr... gzmgﬂ @ r@ Angle Relative to Objec

grafx_sect_grid grid grg

grafx_sect_grid_minor grid graphics, minor A © Apsolute Angle

grafx_sect_text wsec Annotation Angle: 0" 00'00.0000"

grafx_sect_vert_text xsec Annotation

Grafe_Trangle Contours {propose... X

mrzta ARM Arsta AR W W W T Wmr T

Setting up Geometry Styles or other Preferences can be time consuming. In any organization with more than
one InRoads user, it is best to designate someone to coordinate and manage setting up the “details and
cosmetics” of InRoads to avoid duplicated effort.

© 2004-7 Civil XLR8
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Exploring InRoads

Displaying Stationing
Alignment Stations can be displayed via the Stationing command.

46. Select InRoads>Geometry>View

&
VW STATIONING

Geometry>Stationing

Radius + A Transition Radii Event Points Vertical Stations
Main | 'Regular Stations | Cardinal Stations | PIs Station Equations
The Stationing command is Ilkg most InRoads Horgortal Algnmert: [1_canyon_rd_fuwre 1] 4| [ s
commands: completely customizable and, therefore, Limite
containing a large number of controls under multiple Is Station
tabs. Start: (000,000 +|
Stop: (92487 276 ﬂ
Again, it is best to try pre-defined Preferences before [ Planarize
spending a great deal of time tweaking the various Interal: |100.000 [ rop Station Equation Name
tog g les. Symbology:
Object Mame 't
. . . . . =] Major Ticks align_prop_stationing B
The Main Tab contains the pick list to choose which % Major Stations align_prop_stationing B!
H H H Minor Ticks align_prop_station_minor
Horizontal Allgnment to Station. B Minor Stations align_prop_station_minor [l

47. Make sure that the Horizontal Alignment is set to
“ha_canyon rd future’.

= Cardinal Leader
= Cardinal Stations
B Pl Leader

(=] PI Stations

4 Equation Leader
B4 Equation Station...

align_prop_station_cardin.. ]l
align_prop_station_cardin.. ]l
align_prop_station_PI
align_prop_station_PI
align_prop_station_equati..
align_prop_station_equati..

Other highlights include the Interval keyin and the

=] Evert Leader
=] Fvert Statinn:

align_prop_station_event
alion_nmn_station event

| ITOEEE

Symbology frame which allows defining whether to

(check box) and how to (symbology settings) display [

Apply | | Preferences... | |

Close |

the various stationing elements.

- . _
48. Click the Regular Stations tab. al viewsTamoninc )
] Radius + A Transition Radi Event Points Vertical Stations
The Regular Station tab holds the controls for the major | W& _Regulr Stations Tardinal Statons | Fls | Station Equations
and minor stationing elements that occur at the Interval MAJOR MINOR
specified on the Main form. Settings for the - -
. . . . . . g . .. Orientation: 3 Parallel Orientation: & Parallel
orientation, direction, justification, format, precision @‘ o T
and other elements of the station callouts and tick PR
marks are found here Direction: (2 Up Station Direction: (2 Up Station
(@] Down Station (@] Dowen Station
The Minors/Major ratio is set here. Placement: | g || [ Plagement
dustification: || of Center o | | Justification:

Note the Minor Station format here is sss+[ss.ss]. Fregision: g B | Pregsien:
The labels for minor stations will show only the Fomat:  esissss @] |Eomali feseisess] [
information within the brackets. Offsst: 2.000 Offsat: 1.000

Ticks — Ticks —

Left Offset:  |.1.000 Left Offset:  |p.000

Right Offset: |1 goo Right Offset: | p.500

Minors/Major: |4

[ indude Affixe: [ Indude Affixe:
| Apply | | Preferences... | | Close

All Rights Reserved. Copies are lllegal.
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Exploring Geometry

Controls in the additional tabs are similar in format to those in Regular Stations allowing customization for
labels and leaders for :
e Cardinal Stations  points defining the alignment such as POB, PC, PI, PT, POE, etc.

e PI’s defines how the PI labels appear

e Station Equations user defined points where the station is redefined

e Radius+A labels radius for curves and “infinity” for tangents

e Transition Radii ~ (new with v8.4) labels transitional curve radii

e Event Points user defined points of interest such as monuments or minimum clearance points, etc.

An example of the results of the stationing command is shown below:

49. Hit Apply.
50. Zoom in tight enough to see the
stationing text.

Note: All the text and leader lengths
are multiplied by the Global Text
Scale Factor (found under
InRoads>Tools>Options>>Factors).
If all the text is too large or too
small, changing the Global Text
Scale Factor and re-Displaying the
Stationing is the easiest and fastest
way to change the size).

The display is multi-colored to
show which graphics belong to
which Station element type
(Regular, Cardinal, PI’s, etc.). The
size is also multiplied for print
clarity by a factor of 6.0 over that in
the class data.
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Exploring InRoads

Example: Displaying Stationing According to Agency Standards

Let’s assume we want to display the stationing according to something resembling an agency standard
symbology. Typically an agency requires all the Stationing to be displayed in the same color and level.

How do we display this according to the agency standards?

The Long, Hard, Tedious Way: bl viEwsSTaTiIoNING e
We can double-click on an element type in the : S— : . .
. e Radius + A Transition Radii Event Points Vertical Stations
SymbOIOgy frame and Change its definition. Main | 'Regular Stations | Cardinal Stations | PIs Station Equations
i i Horizontal Alignmert: |}, r rd_fut o & Hel
We would have to do this for each of the sixteen L rocomonri e (m1| ][ e
different element types. Even if we were to use good O Station
technique by selecting a Named Symbology for each, it Start: [0200.000 +
takes some time AND: Stop: [93.87 376 +
It might already have been defined for us!!! [ Planarize
Interval: 100,000 [ Drop Station Equation Name
Symbology:
Object MName I
B0 Major Ticks align_prop_stationing BYL
B Major Stations align_prop_stationing BYL
B Minor Ticks i i

B4 Minor Stations
0] Cardinal Leader
B Cardinal Stations
(=] Pl Leadsr

B0 Pl Stations

B Equation Leader
B Equation Stations
B Event Leader

align_prop_station_c...
glign_prop_station_c... i

glign_prop_station_P! [ .
glign_prop_station_P! [ .

glign_prop_station_e... [
glign_prop_station_e... [
|

align_prop_station_e..

B Evert Stations

glign_prop_station_e...[ ] .
B Radius+A Leader

align_prop_station_ra.. . LM

| Apply | |§Preferences. - I | Close |

The Easy, Consistent, and Good QC Way:
Look for pre-defined settings; i.e., preferences.

Our InRoads Administrator has set up a predefined definition (a Named Symbology) for the agency proposed
stationing standard.

51. Hit the Preferences button.

52. Select all_proposed bylevel—xI _
53. Hit Load Rame:

54. Close the form.

al proposed by Load

CAC K

default=d Save

FrontageRD

jam i+

oo
| Help |

Preference jam_tite" deleted
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Exploring Geometry

This loads the “Guaranteed Standard” settings created O VIEWSTATIONING = SRR

by the InRoads Administrator (if the settings are not

L. Radius + A Transition Radii Event Points Vertical Stations
correct, it is HIS faUIt, NOT yOUfS!)- Main | Regular Stations | Cardinal Stations | PIs Station Equations
. . Horizontal Aignment: | canyon_rd futuee  |BT| 4 Help
Notice in the Symbology frame all the element types are P | ] 4|
using the same Named Symbology O station
(“align_prop_stationing™) and the color column shows Strt [0200.000 +
ByLevel rather than a color (it is truncated to “BYL”).. Stop: [92287 276 4]
[ Planarize

Interval: (100,000 [ brop Station Equation MName

55. Hit Apply Symbology: -
Object MName i

B Major Ticks align_prop_stationing BYL

B Major Stations align_prop_stationing BYL

B Minor Ticks align prop_stationing  BYL

B Minor Stations i 1Y

B4 Cardinal Leader align_prop_stationing BYL

B Cardinal Stations align_prop_stationing BYL

B Pl Leader align_prop_stationing BYL

B Pl Stations align_prop_stationing BYL

4 Equation Leader align_prop_stationing BYL

B Equation Stations align_prop_stationing BYL

B Evert Leader align_prop_stationing BYL

[ Evert Stations align_prop_stationing BYL

B Radius+A Leader align_prop_stationing BYL | &

| Apply | | Preferences... | | Close

The new “Standard” Stationing is
displayed.

Note: feel free to explorer other
Preferences.

Note to Administrators: the proper way to
have all the elements use BYLEVEL as
color would be to change the change the
color definition in the
align_prop_stat*Named Symbologies.
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Tracking
The Tracking command provides useful Geometry feedback and labeling functionality.
56. Select InRoads>Tools>Tracking>Tracking et m—-=
The Tracking command provides feedback tied to the Narthing: ' 1963605.10m
cursor in the CAD drawing (including precision location Easting: E 6300414.07m
via snapping). Information is derived from the Active Elevation: 51.73m
Horizontal Alignment or the Active Surface, if either Sooe: oip 29687, .
exists. If not the information in the form or label is blank o= s
Aspect: A31173824"
After hitting the “Activate” button the Tracking form listsa | station: STA 80+43.90
number of different Properties about the position of the R e
cursor.
Dual Dimension: (19.256)
A data button in the drawing (clicking the left mouse
button) leaves a text label at that point.
57. Hit the Activate button to H —:-
activate the tracking command.
58. Drag the cursor around the Northing: M 1863538.01m
CAD view. Fansting: E 6300413.96m .
59. Place a data button <D> -
somewhere to see the Tracking Blevation: 92.76m
annotation. Slope: Sip 1.765% %
H
Aspect: A 95"12'58" =
A label will be created based on
. ) Station: STA 79+83.60
the properties at the data point taten
location. The symbology of the Offset: Off 30.20m
label is set under the Symbology Dual Dimension: (3.204)
button.
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Exploring Geometry

Clicking the Settings button on the ~ [#
TraCklng form invokes its ) |Object |C0|umn |F~!nw |Preftx |Suﬂtx |Precisi0n |Name | *
Symbology form where the details of | & Pont geom_misc |
the tracking information can be %Lmh 1 : . - geom_misc
. orthing m ! I

defined. [ Easting 1 2 E m 0.12

[ Blevation 1 3 m 0.12

(] Slope i 4 Sl % 0.123

[ Aspect 1 5 A 0

[ Station 1 & STA 0.12

[ Offset 1 7 of  m 012 |

(<] Dual Dimension | 2 7 ( ) 0123 | i

Chapter Summary
We should now be able to:
Given an unknown Geometry file, “figure out what the heck is going on with it”
Understand the Organization of the InRoads Geometry Project
Load a Geometry Project (.alg) file
Use the InRoads Explorer to “Explore” an unknown Geometry Project.
View and Review Horizontal Alignments
Use the Horizontal Annotation command
Use the View Stationing command
Understand the value of trying “pre-defined” command Preferences
Use the Tracking command
Do preliminary debugging when using Geometry Create/Edit commands

© 2004-7 Civil XLR8 April 13, 2010

4-23







Exploring Surfaces

Chapter 5: Exploring Surfaces

Chapter Goals:
Given an unknown DTM, be able to “figure out what the heck is going on with it”
Understand how the new version 8 DTM is an Engineering Model
Be able to load a Surface (.dtm) file
Be able to use the InRoads Explorer to “Explore” an unknown Surface
Be able to load and use the View Surface toolbar
Understand what a Feature is
Know how to find information about a feature (the Feature Properties command).
Become familiar with the View Surface commands

Overview: An Engineering Model

The data structure of the old (pre-Version 8) Digital Terrain Model is sufficient to create an accurate
mathematical model of an existing or proposed ground surface. The “intelligence” of the old DTM consists
merely of the X, Y, Z coordinates of points and whether a point is connected to another point as part of a
linear feature. This is the extent of the intelligence of the old data structure. The mathematical model of the
ground surface consists only of a network of triangles created from these points. From this triangulated
network, contours can be derived or profiles and sections cut. Beyond this mesh of triangles, the old DTM
contains no other information.

We as Civil Engineers may need to know a lot more about the existing ground or proposed ground than the
old DTM is capable of conveying. We may need to know that a particular survey shot represents the throat
of a grate inlet or a series of shots represents a Face of Curb. The new DTM data model allows us to store
this and other intelligence with every object in the DTM.

Pre-v8: Triangles + “Dumb” Breaklines Only V8: Triangles + Intelligent Features

S5
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Exploring InRoads

Additionally, we now have the option of modeling objects that are not at-grade. This allows us to represent
above- or below-ground utilities, for example.

The new DTM model incorporates the same “old” triangle model for defining the “ground surface”. Both
models use five Point Types which control how the triangle network is created.

Every object in the new DTM is known as a Feature. The Feature has a number of new properties including
a Name, an optional Description, and Feature Style (what type of object is it?), as well as the Feature [Point]

Type.
_
e

Surfage: |cal‘ﬁ’0n_21aneUrban |ﬂ| itle ;

wailable:

o i ) o= ]
Mame Style Description ﬂ E:‘EE:EEE _
BExterior Boundary model Exterior Created by roadway ... cl_proposed
canyon_road-CL cl_proposed Created by roadway ... Construction_Limits
canyon_road-CL_sub  pave_Subgrade  Created by roadway ... Default
canyon_road-ClearZo.. grade_Cut Created by roadway ... drain_bioswale LS
canyon_road-ClearZo...grade_Cut Created by roadway ... Erne | New Style... |
canyon_road-ClearZo . grade_Fill Created by roadway ..
canyon_road-ClearZo . grade_Fill Created by roadway .. model_Exerior |ﬂ| | Help |
canyon_road-CutZ2ol  grade_Cut Created by roadway .. Secondary:
canyon_road-CutZto 1. grade_Cut Created by roadway ..
canyon_road-Cut3tol grade Cut Created by roadway ..
canyon_road-Cut3to.. grade_Cut Created by roadway ..
canyon_road-Filla1  grade_Fill Created by roadway ..
canyon_road-FillZta1... grade_Fill Created by roadway ..
canyon_road-Fill3ta1  grade_Fill Created by roadway ..
canyon_road-Fil %o1... grade_Fill Created by roadway ... Pay Items
canyon_road-Hinge  grade_HINGE Created by roadway .. [ MName Description From 5t...
canyon_road-Hinge1 grade_HINGE Created by roadway ..
canyon_road-L_Curb... pave_Curb_back Created by roadway ... ﬁ
canyon_road-L_Curb... pave_Subgrade  Created by roadway ..
canyon_road-L_Curb... pave_Curb_flowli... Created by roadway ...
canyon_road-L_Curb... pave_Subgrade  Created by roadway ..
canyon_road-L_Curb... pave_Curb_top Created by roadway ..

Name: Exterior Boundary Triangulation —

Description: Created by roadway designer run e Eiay |ﬂ|

S Poirt Density Interval: [ poo ﬂ

[ refresh/Display in 3-D/Plan View [ Exclude from Triangulatior

The Exclude from Triangulation toggle allows Features to be excluded from the “ground surface.” This

property allows modeling above- or below-grade utilities.

Loading the Surface

Since we will be working with a Surface, let us give ourselves the opportunity for maximum feedback by

setting the InRoads Explorer to “Surfaces”:

1. Click on the Surfaces tab of the Workspace Pane.

All Rights Reserved. Copies are lllegal.
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Exploring Surfaces

2. Right-click on the “Surfaces”
object.

EENTLEY INROADS SUITE XM EDITION

File Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quartities Tools Help

3. Select “Open” <Unnamed> BRS8N\ H-= %8
Surface Mame Description By Whom File Marm:
This invokes the standard : L ity
R - v d: o Defaul Mew...
windows “File Open” dialog box M
with the “File Type set to Active...
“Surfaces (*.dtm)” 2B Surfaces "B Close Al : |
Ready i i

This form can be invoked from the

menu, InRoads>File>Open, but the

File Type may not be set to
Surfaces. If not, select it from the
“Files of Type:” listbox.

4. Select (single-click)
“existing MesaPark.dtm’ from
the Exploring_InRoads project
directory.

5. Hit Open.

Notice the feedback InRoads provides:

© 2004-7 Civil XLR8

[ e
Look in: | |~ Exploring_InFoads |ﬂ| ) ? 00
_.2_ existing_MesaPark.dtm
My Recent
Documents
?T__:
Desktop
My Documents
My Computer
File name: existing_MasaPark dtm |ﬂ| | QOpen |
My Network  Files of type: Surfaces (*.dtm) |I:l | Cancel |
Places InRoads Files (*.rwl;” dtm;*alg;*itl;* ind;* sdb;* fwd;
Projects Cuid
GBDITIETW Projects (~ala)
Template Librares ("itl)
Roadway Design (".ird)
Drainage (*.sdb)
Survey Data (~fwd)
Preferences (" xin)
All Files {*.7)
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Exploring InRoads

l —
Fle Suface Geometry Brdge Drainage Survey Ev OFEN —
Not_Triangulated = = | & \- Look in: |lf) Exploring_InRoads |ﬂ| €] T e -
2_ =) existing_MesaPark.dim
a 5 Surfaces i =
Ea De_h_Lllt My Recent
E}--E existing_MesaPark Poameais
T
£ surfaces "= “Geometry | [ Preferences ||:-
Desktop
File 'C:\...\Exploring_InRoads\existing_MesaPark.dtm' Opened
My Documents
My Computer
File name: |e:ncisting_MesaPark.dtm |ﬂ| | QOpen I
My Metwork  Files of type: |Surfaces *.dtm} |I!l| | Cancel |
Places

The Message field reads “File’C:\...\Exploring_InRoads\existing_MesaPark.dtm’ Opened.” Notice the
existing_MesaPark Surface is shown in the Explorer and that it is the Active Surface.
The MicroStation message field also echoes the same message:

|| File 'T:*. \Explorng_InRoadsexisting_MesaPark dtm’ Opened

The Open form remains open so that the user may load additional Surfaces or files of other Types.

6. Hit Cancel to close the form

Notice that the “internal label” of the surface matches the file name. While the software places no
restrictions and requires no relationship between the label and the file name, it is a good idea to leave no
opportunity for confusion as to what the surface is and what its filename is.
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Exploring the Surface

Exploring Surfaces

Let’s take a look at what surface information or functionality is available in the InRoads Explorer:

Active Surface

InRoads works with or reads information from the Active Surface. The Active Surface has the red border
around the icon B¥. To set a surface active, it is easiest to right-click on the surface and select Set Active. A

surface can also be set as Active via InRoads>Surface>Active Surface.

Surface Information

S —
7_ E)(pand the H EENTLEY-INROADS-SUITE XM EDITION e
eXiStirg_’\/EsaPark Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quantties Tools  Help |
Surface. cUnnamed> LREEIEAR Al Bl

o 2 surfaces IhN Ereakline Features
@Q Default ¥ Contour Features
0] existing_MesaPark &l Excterior Features

----- +++ Random Features ]f?‘ Inferred Breaklines
----- I Breakline Features [&] Interior Features
----- 3 Contour Features +*Random Features
""" T Inferred " Range Points

-[3] Interior Features I Triangles
/| Exterior Features

i1 Range
----- [ Triangles

Data Type Features

Active | Deleted

a a

139 a

a a

a a
2158 1049
4 a
11189 149

Total | Blocks Min Northir

1 1856538.76

a a 0.00
139 1 1856538.76

a a 0.00

a a 0.00
3205 1 1857338.76
4 1 1856528.76
11338 1 0.00

£ Surfaces | &m Geomeny| D =

Togales Locate Features/Locate Graphics mode

Of particular importance when evaluating “what is going on” is the number of various types of Features and
the number of triangles. Zero Triangles indicates the traditional “terrain” model has not been calculated. No
contours will be able to be displayed, nor will the surface show up in profile or cross section, since these are

by product of the triangle model.

8. Inthe Results Pane, Bt EENTLEY INRDADS SUITE XM EDITION
scroll to the |’|ght to see Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting Quantties Tools Help |
the remaining columns. <Unniamed> 0 E=E 8\ H—|% 8|
g Min Easting | Min Elevation Max Morthing Max Easting = Max Elevatior
o 2B surfaces 30 6292407.0100 13.985 1365439.8100
-2 Default a0 0.0000 0.000 0.0000 0.0000 0.00
Da existing_MesaPark 30 5292407.0100 24,406  1366044.7900  ©5310362.5837 223.89
----- +++ Random Features ad 0.0000 0.000 0.0000 0.0000 0.00
----- J7+ Breakline Features ] 0.0000 0.000 0.0000 0.0000 0.00
""" % Contour Features 30 65292508.8506 19.668  1865844.7900  ©5310208.8606 222,20
""" % Inferred 30 £5292357.0100 3.985  1366054.7900  ©310372.5837 233.89
""" [©] Interior Features ] 0.0000 0.000 0.0000 0.0000 0.00
@ Exterior Features
i1 Range
----- [ Triangles

Column order can be

changed by dragging the £ surfaces &b Geomety WM |,

column headers. Toagles the Report Lock i
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Exploring InRoads

9. Right-Click on the
existing MesaPark surface in

B¢

BEENTLEY INROADS SUITE XM EDITION

e

Fle Suface Geometry Bridge Drainage Survey Ewvaluation Modeler Drgfting Quartities Tools ﬂelp|

theWorkspace Pane.. <Unriamed: LRI Al Bl
Data Type Features | Active | Deleted | Total | Blocks
. o £ surfaces 15+ Breakiine Features 399 4022 0 4022 1
The tasks available from the o Dot 2 Contour Features . i 0 o 0
context manual are used quite O [ — [ Evterios Features 1 139 0 13 1
often +* Random Fean| Save Breaklines 0 0 0 0 0
— i 1% Breakline Feat)  Save As... Features ] 0 0 0 0
Triangulate creates the triangle 3 Contour Feat oo Features 2 2% 1049 3205 1
terrain model. % Inferred Trenguate  points 402 4 0o 4 1
[] Interior Featu s 0 11189 143 11333 1
. | Exterior Featd  Copy...
Properties allow changing E Close
Display and other surface 2B surfaces | & Geometryl  Emply =
properties. Ready :
10. Click on Properties
(Surface Properties is also available through InRoads>Surface>Surface Properties...)
The Surface Properties form is i
invoked. Man T
Surface: o
The Data Range and Data Totals = (exsting_MessPak |m3]
frames contain information similar Mame_‘ . existing_esaPark
to that which is available in the Deseriplion: - existing; breakines, uii
InRoads Explorer. Mexdmum Length: 0.000
Preference: | Existing ||:| |
. Tone: Data Totals —
The other Property fields are used ype: | Bxisting | Active Features  Deleted  Total
quite often to change the (internal) [ Use Extended Data Checks Random: 2156 2 1053 3209
Name and DeSCription of the O Lodk Triangulation Breakline: 4022 353 0 4022
surface and to adjust triangulation, Data Range Contour: 0 0 0 0
display and volume-calculation {E"'”‘ e [ Totl =] | rfered: 0 0 0
i Minimum Madmum -
properties. Nothng: 1 e Toop | Imeer 0 0 0 0
Easing:  6292407.0100 63103625837  ~9onr 1% ! 0 13
e 11985 297,895 All Points: 6317 403 1053 7370
Triangles: 11189 149 11338
Apply | | Close
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The controls under the Advanced
tab control the display of the
surface graphics in Profile and
Cross Section.

Viewing DTM information

Exploring Surfaces

SURFACE

FROFPERTIES

|existing_MesaPark |ﬂ|

Cross Sections

Symbology: |xGround_Breakine

Profiles

Symbology: |y Ground_reakiine

Offset  Distance
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

(== B = BT L R

Symbology Color  Offset Distance
|xGr0und_Break|ine |ﬂ||:| 9 [p.o0D
| Defaut m|[ | 1% oo
| Defaut m[] 1 [o000
| Defaut || | 12 oo
| Defaul m|[] 1|00
| Defaul ] % [oo00
| Defaut m][] 5 |o.000
| Defaut m|[ | & oo

| Apply | | Close |

|I:I| |:| [ use Features Only

|I!| |:| [ Lock Symbologies

Symbology Color
| Defaut || ]
| Defau || ]
| Defau || ]
| Defau || ]
| Defaut || ]
| Defaut || ]
| Defau || ]
| Defau || ]

The primary way of evaluating surfaces is from graphics. A wide variety of surface graphics can be
displayed via the View Surface commands, which can be found under the InRoads>Surface>View Surface

menu.

Like all graphics displayed graphics by InRoads, theses surface graphics can be copied, deleted/erased and
by the CAD software like any other graphics created by the CAD software.

© 2004-7 Civil XLR8
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Exploring InRoads

View Surface Commands
All the Surface view commands can be found in the InRoads>Surfaces>View Surface menu.

The View Surface Toolbar

When doing a lot of Surface display it saves
time to invoke the View Surface toolbar.
The View Surface toolbar roughly parallels
the View Surface menu, item-by-item in

ad

Display

BENTLEY INROADS SUITE XM EDITION
File | Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting GQuartties Tools Help
i Vewsuiae ) GRS
% Update 3-0/Flan Surface Display... E Triangles... 1 | Total | Blocks
Fit Surface Contours... 0 ap22 i
E Triangulate Surface... {@1 S else J a a
s Features . 1] 139 1
Design Surface Y| s Componerts... 1] 0 0
Design Pad | JA& Annotate Feature... Y o 0
Edit Surface *| 3% Surface Hevations... 3 3205 1
Feature b| <& Slope Vectors... J 4 1
- i 5 11338 1
@ Surface Properties... Single Point
;“ Q Active Surface. . \E;_ Two Point Slope...
= z Copy Surface... X Crossing Segmerts. . ——
5% Delete Surface.. % Infemred Breaklines...
2R Rename Surface... B Profiled Model...
Lilities v | Gridded Model ..
{73 ColorCoded Aspects...
GI Color-Coded Elevations. .
Gﬁ Color-Coded Slopes...
@ Options...
e

sequence, and can be invoked from the

Customize form

(InRoads>Tools>Customize).

el customize

Toolbars "Commands | Keyboard | Macros | Export | Import

Toolbars:

[ Superelevation
O Surface Ltilities
[ Survey

[ Survey Tools

[ Tools

[ User Add-ns

O Vertical Curve Set
O Vertical Blement
O View Geometry
FilView Surface
[]*iew Survey Data
O Volume

O %ML Reports

Show Tool Tips
With Shortout Keys

Close

Reset All

The toolbar may come up docked in the InRoads Explorer or it may be free floating as shown below. It can
be stretched into a variety of rectangular shapes.

5-8
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Stretched vertically and

superimposed on the menu, the

“roughly” parallel layout is
obvious:

© 2004-7 Civil XLR8

Exploring Surfaces

o 0
H ROa 6 O
FEile | Suface Geometry EBrdge Drainage @ Evaluation Modeler Drafting Quartiies Tools Help
o I = | Gt
— % Update 3-DsPlan Surface Display... E Triangles... 1 | Total | Blocks
ot Fit Surface o Contours... 5 4072 1
';ig Triangulate Surface... K,r (';b LI B P o v
4| e Eeatures... 1 139 1
Design Surface . ||| €5 Components... il 0 0
Design Pad JA Annotate Featurs... y 0 0
Edit Surface A $2i2 Surface Elevations... 3 3205 1
Featurs £/ & Slope Vectors... ¥ . L
. . 5 11338 1
@1 Surface Properties... \? Single: Point
[r— g Active Surface... e \E‘F Two Point Slope...
B oy tece || 2 osers Sssmees. —_—
= B Delete Surface... E Z¥ Infered Breaklines...
Rename Surface... "3 ||| B Profiled Model...
Uilties W 3 Gridded Model...
= (7 Color-Coded Aspects...
R Gt Color-Coded Bevations...
B || (Gu ColorCoded Slopes...
= @ Options...
N
Y
(1
G
April 13, 2010 5-9



Exploring InRoads

Customizing the View Surface toolbar

The menu commands are preceded by the command’s icon if one
exists. A technique to aid recognition of the sometimes-cryptic icons
is to Customize the toolbar command to include the Name of the
command as well as the icon. This can be done by having the
Customize form invoked and right-mousing on the command. Select
“Image and Text”

Note: the right-mouse options shown to the right only are available if
the Customize form (InRoads>Tools>Customize) is open.

Yiew Surface E

{5 RH

% Wiew Contours
Qo Mt JA B
ol
=l
(7% (7 G |

One technique to become familiar with toolbars is to turn on “image
and text” for most commands, then gradually turn of the text for the
commands you become familiar with.

5-10 All Rights Reserved. Copies are lllegal.
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Viewing Features

Viewing Feature Graphics

Exploring Surfaces

Most of the “traditional” DTM commands are “triangle-based”. If the number of Triangles is zero, the
triangle-derived objects cannot be displayed. Features, on the other hand, are the fundamental building
blocks of the DTM. Features are always displayable and are, therefore, a great starting point in exploring the

DTM.

Let us view the features of the MesaPark surface.

11. Select
InRoads>Surface>View
Surface>Features...

BEENTLEY - INROADS -SUITE XM EDITION

File | Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting GQuartties Tools Help

<l

View Surface

— % Update 3-0/Flan Surface Display...

ad

Fit Surface

F

E Triangulate Surface...

Design Surface
Design Pad
Edit Suface
Featurs

r *r T T

@ Surface Properties...

C;; Perimeter...

E Triangles ...
Contours...
(&'1 Label Contours...

1

4]

0

pifl Featres
41 Components... 1]
’Jﬁ Annotate Featurs. .. 0
i3 Surface Elevations... 2]
4]

z]

\‘? Slope Vectors...
Single Point 3

E B8 Active Suface. ..

% z Copy Surface...

Display

2 Delete Surface...
% Bename Suface...

\E;_ Two Point Slope...
. Crossing Segmerts...
% Infemed Breaklines. ..

Ltilities

=
o OO e O e

HH Profiled Model...
B Gridded Model...

{73 ColorCoded Aspects...
GI Color-Coded Elevations. .
G& Color-Coded Slopes...

@ Options...

&)
Bl VW REATURES

|axisting_|'\"|esaPaﬂc |I:l|

The View Features form contains the following
important objects: Suface
: . _ Fence Mode:; |;,.__,.__:
Object: | Purpose:
Surface: | Selects the surface from which to
choose features to display
Features: | This lists the features in the Surface
by name. Highlighted Features are Featurss
displayed and can be selected via the
typical Windows selection techniques
(Ctrl and Shift keys) and right-
clicking in the Features listview.
Columns are sortable.
Target Allows selecting the feature
Button: | geographically from the CAD
#+| window.

© 2004-7 Civil XLR8
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Exploring InRoads

12. Make sure All the features are selected (right-click and click Select All if necessary).
13. Hit the Apply button.
14. Close the form.

Troubleshooting
The Features are displayed as shown to
the right.

Note: the symbology may differ
depending on the Preference file used.

If the features are not visible, there are a
number of possibilities as to why.

The surface may lie outside the limits of
the current view (use the CAD “Fit” or
“Zoom AllI” command.

If the features are still not visible, make
sure that the InRoads Write Lock is On.
If it is not, turn it On
(InRoads>Tools>Locks>Write), then
repeat the View Features steps.

If you are using MicroStation/J or earlier (upgrade right away!), it is possible that the surface does not fall
within the geospatial limitations of the design file. A design file that can fit the surface in it would be
required.

Viewing Feature Properties

So far, we have seen the geospatial layout of the surface features and that there is some speciation in the data
based on the differing symbology of the graphics. The DTM may contain tremendous amounts of
“intelligence” that isn’t obvious graphically. To “explore” the data contained in the features, use the Feature
Properties... command
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Exploring Surfaces

15. Select InRoads>Surface>Feature>Feature Properties...

_
-
Surfage: fexisting NesaParkc = | itV'T N
wailable:

o - ) o= ]

Mame Style Description | [ ﬂ E:i?:;g:d _
Amoyo_F_bike_lanel pave_Bikelane proposed Amoy Construction_Limits
Amoyo_R_curb_back 1 pave_Curb_back proposed Amoy Default

Amoyo_R_curb_face1 pave_Curb_top proposed Amoy drain_bioswale
Amoyo_R_sidewalkiml  pave_Sidewalk proposed Amoy drain_ditch foreslope LS
Amoyo_R_travellanedm1  pave_Lane proposed Amoy Erne | New Style... |
Amoyo_bamierdm pave_Bamier proposed Amoy

Amoyo_bike_lane pave_BikeLans proposed Amoy |c|_existing |ﬂ| | Help |
Amoyo_curb_back pave_Curb_back proposed Amoy Secondary:

Amoyo_curb_face pave_Curb_top proposed Amoy

Amoyo_sidewalk4{m pave_Sidewslk proposed Amoy

Amoyo_travellane{m pave_lLane proposed Amoy

Centerine cl_existing existing Carmyol

Cut grade_Cut existing Carmyol

Ditch Bottom grade_ditch_bottom existing Carmyol

Ditch Bottom Bderior grade_ditch_bottom  existing Canyo Pay Items

Ditch Foreslope grade_ditch_foreslope  existing Canyo [ MName Description From 5t...

EQOP pave_EOQP existing Carmyol

Fill grade_Fil existing Carmyol ﬁ
Gaurdrail_Shoulder pave_Shoulder existing Carmyol

Guardrail_Left struc_Guardrail_L existing Carmyol

Guardrail_Right struc_Guardrail_R existing Carmyon k||

" s
Name: Amoyo_Certerline Triangulation
Description: proposed Amoyo Rd. e = |ﬂ|
S rr— Poirt Density Interval: [ poo ﬂ
[ refresh/Display in 3-D/Plan View [ Exclude from Triangulatior

Triangulation Properties
All Properties with any significance to the traditional terrain model are contained in the Triangulation frame.

The Exclude from Triangulation toggle, when ON, enables feature to exist in the DTM without being part of
the terrain triangle network.

If the “Exclude from Triangulation” toggle is OFF Triangulation
the feature is triangulated into the terrain model Feature Type: Breakline |I:l
according to the Feature Pairt Density Interyal: |Random

Type defined for the feature. Each Type is behaves
differently mathematically.

Imterior
Exterior

%Egdude from Triangula{ Contour

T

We will use the Target button ﬂ to graphically select a number of features.

16. In the Feature Properties form make sure the Surface is set to existing MesaPark

17. Select the Target button ﬂ

The form minimizes to “get out of the way” during selection. Notice the prompt in the CAD message area.
It echoes the Name of the Feature nearest the CAD data point. Accepting the Feature will bring the form
back with the feature properties displayed. If the “tentative” Feature is rejected, InRoads searches for the

© 2004-7 Civil XLR8
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Exploring InRoads
next nearest Feature. Its name is echoed in the CAD message area. InRoads will continue searching through
the DTM until every feature is selected.

18. Accept and Review a number of Features.

Exercises:
19. Determine which road is Canyon Road. Which is Arroyo Road?
20. Do any of the roads have adjacent sidewalks?

Feature properties can also be labeled in the CAD drawing using InRoads>Surface>View Surface>Annotate
Features command (feel free to play with this if you have time).

ToolTips

If you are running later
versions of MicroStation, the
Select Tool will display the
InRoads information of any
graphic the cursor identifies.

N
W N A\

%|Line String, Level: road_curb, Groups= GG{7871}
Feature

. |Mame: curb_face

\, |Description: existing Canyon Road w/gaurdrail
\|Style: pave_Curb_top

Surface: existing_MesaPark

Type: Breakline
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Viewing the “Traditional” DTM Functions

Exploring Surfaces

The “Traditional” Terrain Model consists of points and lines which make up a model of the existing or
proposed ground surfaces. The ground surface model consists of a network of triangular planes, from which
information can be shown such as Contours, Slope Vectors, and spot elevations anywhere in the the network
of triangles. The ground surface can be also displayed in Profile and Cross-Section views.

Note: If Style Lock is ON clicking the following commands will generate graphics automatically without
showing the respective Command boxes. Style Lock should be OFF for these labs.

View Perimeter

A good starting point in Exploring the surface graphically is to view the boundary or Perimeter of the

Surface:

21. Select the InRoads>Surface>View Surface>Perimeter
command

22. Make sure “existing_MesaPark’ is the surface selected in
the Surface listbox.

23. Hit Apply.

The Perimeter of MesaPark should
display similarly to the screenshot
to the right.

If the perimeter does not display,
verify that the surface has been
triangulated (use the InRoads
Explorer see how many triangles
are contained in the surface).

Viewing Surface Triangles
© 2004-7 Civil XLR8 April 13, 2010
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Surface: existing_MesaPark |E Apply
Symbology:
Object MName

(Grabx_Perimeter
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Exploring InRoads

The fundamental mathematical unit of the InRoads terrain model is a triangle between three (non-collinear)
points in space. All display information, including contours, spot elevations and slope vectors, is derived
from the triangles. Triangulation is the process by which triangles are created from random points and linear
features. Triangulation among random points is a “best guess” algorithm and linear features might be
triangulated in a way that does not match the “real world” surface. Since everything is derived from the
triangles, viewing the triangles is a critical step in the quality control of the surface. Each triangle vertex
corresponds to an XYZ or NEE point in the source data. Each triangle side represents a linear relationship
between two points. This linear relationship may deviate from what exists in the real world and might need
to be corrected.

24. Select InRoads>Surface>View Surface>Triangles. EL VIEW TRIANGLES
25. Hit Apply Sutacs: :.nistir||l'.'1asaF'aﬂ~: |I:l| | Apply |
Fence Mode: |Ign0re |-|
[ colored Model
Symbaology:
Object | Name ™
Triangles dtm_Triangle BYL

The triangles are displayed

snapping on any contour will
echo its elevation to the CAD
prompt field. Note: InRoads
works fine in 2D files.

InRoads will, by default, place ;‘n#f%:'!;%%‘ ity o
3D graphics, at their proper e \‘"‘ e
elevation. If the contour labels \\\L =
are not present or hard too find, ks

P \,_.qi'z AN

Viewing Contours
While the triangles are the model from which every thing else is derived, they are not of tremendous use to
Civil Engineers not doing surface quality control. To get an idea of “layout of the land,” display the

contours.
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Exploring Surfaces

26. Select InRoads>Surface>View Surface>Contours.

The View Contour form has two tabs the Main tab and an Advanced (or “Details”) tab.

—
il VW CONTOURS

I ——
Main | Advanced | Labels

[] Major Depression Co...
[ Minor Depression Co...

Grafx_Contour_Depressi...[]
0.

Grafx_Contour_Minar_|

| Apply | |§Preferenr.es. - I | Close

Surface: |e:dsting_MesaPark |ﬂ| | Help |
Fence Made: | lanore |. |
Interval: 2,000
Minors per Major: 4 |E
Symbology:

| Ohbject | Mame
[<] Major Contours Grafx_Contour BYL
(] Minor Contours Grafx_Contour_Minor BYL
(=] Major Labels Grafx_Cortour BYL
[] Minor Labels Grafx_Contour_Minor BYL

The View Contours form, Main tab

C—
l ViEwCONTOURS

e
Main | Advanced Labels

|'Maj|:|r Labels

e — "
— s

Spacing: | 7p

Minor Labels
[P_recision: Frefix:
Oriertation: n Sukfiz:

Spacing: 20

Clipping

| Apply | | Preferences... | | Close |

The View Contours form, Labels tab

This is a typical layout for the InRoads forms: a Main tab with the critical or primary tools and options;
secondary functions segregated by tab.

27. Hit Apply.

This generates the familiar
contour map of the surface,
which we should be able to
interpret.

By default the contours are
drawn in 3D at the proper
elevation,. If labels are not
visible, a contour’s elevation
can be derived by snapping
to it.

© 2004-7 Civil XLR8
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Exploring InRoads

While all the controls on this form have a definitive function, the object of primary interest on the Main tab
is the Interval between [minor] contours and the number of Minor contours per Major (this is a roundabout
way of specifying the Minor Interval).

Labels often need tweaking to provide a “correct look.” An appropriate “Spacing” of labels, for example, is
dependent on the amount of terrain relief and the density of contours. A higher Spacing number makes the
labels farther apart and vice-versa (in an unusual twist, the algorithm is actually explained in the Help for this
command).

It would be extremely difficult to mess anything up using this command so:

28. Change a bunch of Settings and Hit Apply.

29. Repeat.

30. Use the Help button for specific information about a particular control, if needed.
31. Repeat.

As you can see, even in a relatively simple command the permutations of options add up quickly.

The Value of Preference Sets

Very often Contours of the existing ground are displayed on different levels and with different symbology
than proposed grade Contours. How do we change the settings? If your reaction is to start messing with all
the various controls, your reaction is premature: you first should see if the InRoads Administrator has
already set up appropriate preferences for you.

32. In the View Contours form, select the Preferences... button e e e e N p——

S
existing_Caltrans
QC_pt1_no_smooth
tight =
| Help |

The administrator has set up a number of Preferences, including | 4i.e Preference: defauftad
an Existing preference.
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Exploring Surfaces

A “Special Purpose™ to Surface Preferences

Existing surface’s contours should always be displayed according to Existing Contour standards, right?
InRoads should know that an Existing Surface should always display Existing Contours and Proposed
Surfaces should always display Proposed Contours, right? InRoads does. Here’s how:

One Property of a Surface is its Preference (as shown here in the b
Surface Properties box). If the Style Lock is ON, pressing a View Man T
Surface command searches the command’s Preferences for one with o -
the same name as that defined in the active surface’s Preference e -
property. If it finds it, it displays the surface graphics according to S existing_MesaParic
the Preference’s settings (if the Preference does not exist, it displays Deserption.existing MesaPark
the graphics according to a default preference). Madmum Lengih: 0,000

Preference: existing o
In this way, users shouldn’t have to continually worry about Type: Bxdting mke
managing the display of surface graphics. [ Use Extended Data Checks Ran

Other View Surface Commands

The remaining View Surface commands provide a wide variety of commands which allow 3D visualization
of the surface. They behave in roughly the same way as the View Perimeter, View Triangles and View
Contour commands. Feel free to experiment. None of the View Surface commands alter the surface data or
definition. Any of the graphics can be erased using the CAD erase/delete commands.

Section Review

We should now be able to:

Given an unknown DTM, “figure out what the heck is going on with it”
Understand how the new version 8 DTM is an Engineering Model
load a Surface (.dtm) file
Use the InRoads Explorer to “Explore” an unknown Surface
load and use the View Surface toolbar
Understand what a Feature is
find information about a feature (the Feature Properties command).
use the View Surface commands

perform preliminary debugging on Surface Create and Edit commands
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Profiles and Vertical Alignments

Chapter 6: Introducing Profiles and Vertical Alignments

Section Goals:
Become familiar with creating Profiles.
Be able to display Vertical Alignments.
Be able to review Vertical Alignments
Be able to display Vertical Alignment Annotation.

Profiles and the InRoads Engineering Model

Civil Engineering is a 3D Endeavour. Paper is a 2D medium. Representing Civil Engineering on paper
typically consists of three 2D views: Plan, Profile and Cross Section. In the old primitive days of Civil
Engineering, say, up to the year 2000 and the introduction of InRoads v8, the three views of the same
engineering objects were completely independent in both their creation and their upkeep.

One of the primary purposes in developing the Intelligent DTM was to eliminate the need for manual and
repetitive drafting in the engineering process. Engineering content is often revised, tweaked, or wholly
abandoned. “Final” drafting was a largely manual process, sometime involving the manual placement of
cells (or blocks). Any changes to the engineering required reworking the drafting which was time-
consuming and prone to error and omission.

The end result of the InRoads Intelligent DTM is that the software can manage all your engineering drafting.
Its tools build and edit a 3D model from which InRoads produces and updates graphics in Plan, Profile, and
Cross Section, including cells. The plan “View” commands and Create and Update commands for Profile
and Cross Section all read from the Intelligent DTM. The workflow for updating the engineering “content”
in the profile after a change to the design is simply to use the Update Profile command.

Creating Profiles

Profiles are important for a number of reasons
e They are a major component of construction documents
e They can provide the graphic component of such tools as Curve Diagrams and Superelevation
Diagrams
e They are a tool for Exploring the Surface
e They are the graphic windows for viewing Vertical Alignments.

This chapter focuses on the later two reasons: exploring surfaces and vertical alignments.

To clarify terms:

Vertical Alignments are mathematical representations of vertical civil engineering geometry. The are
“owned” by Horizontal Alignments in an InRoads Geometry Project.

Profiles (or Profile Windows) are the graphic window which represents a view perpendicular to a
plan view along some horizontal path, which may or may not be a horizontal alignment. Profiles are
“containers” that can include and represent any number of terrain surfaces, DTM Features (engineering
objects such as ditches, fire hydrants, etc.), vertical alignments, and other engineering information.

The following data files are required to create Profiles:

© 2004-7 Civil XLR8 April 13, 2010 6-1



Exploring InRoads

That’s right: NO data is required. Profiles can be cut without either Geometry or Surface data loaded in
InRoads. They are of limited use, though, as they are simply empty grids.

Given a surface and the View Surface tools we are already familiar with (View Contours, for example) we
can get an idea of “what is going on” with the surface. Profile views of a surface provide a linear view of the
relative slope along a path. If that path is along a horizontal alignment this can have precise engineering
meaning. Once we have a Profile along a Horizontal Alignment we can display Vertical Alignments and
Annotation. We can also project features to the Profile and show where features cross the Profile.

Profiles are a good example of InRoads commands that produce graphics:
e every graphic is customizable. If you don’t like it you can change it
e the graphics are normal CAD graphics, to the CAD program they behave like any other graphic
e if you delete the InRoads graphics, InRoads is okay with that, InRoads has everything it needs in its
own files (.alg, .dtm., etc.)
e all graphics that are displayed as part of a single Apply are displayed in MicroStation as a single
graphic group (which permits easy deleting or other manipulation)

Note: All the commands in this lab produce graphics but do not alter the data in the InRoads files. It is safe
to “be creative” or “mess up.” The InRoads data will be fine. Experiment and be bold!

1. Make sure the existing_MesaPark Surface and MesaPark Geometry Project are loaded (How do we do
that?).
2. Select InRoads>Evaluation>Profiles>Create Profiles.

The Create Profile form |
is invoked. The form is T SetName:  [ra coyor 10
amonster. The resultof || - % Directon B
the form is a great deal I O Left to Right Vettical: 1,000
Of graphics and eVel’y ----- Network O Right to Lefi Horizontal: 10000
bit can be customized in || Offsets
every way. % gs;':ﬂls Surfaces:

{53 Grid Object Mame
The organization of the jjjg P B o esgPak oot ound -
form differs from the A
forms we’ve seen so far:
instead of tabs across
the top we have a “tree”
down the right side.
Bentley refers to
individual units as
“leafs.”

Apply | |='references...| | Close I | Help

3. Hit Apply, just to see what happens.
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Profiles and Vertical Alignments

What happens is the Profile form minimizes (freeing up screenspace) and you
get the vague and overused prompt in the CAD message field “>Identify b h I L A
Location”. > |dentify Location

What this means is “Place a Data Point <D> where you want the lower left
corner of the profile to be.”

4. Place a Data Point <D> where you want the lower left corner of the profile to be.

The profile is then displayed.

T T T T e s i e e e e R LR S
m! 9 e e e 5 5 e o e e

5. Zoom to see the whole profile. Notice the Profile grid fits the Terrain in it (automatically).

The lower left corner detail shows the surface symbology and the axis and label details. Everything you see
is customizable.

80
15
10
65
60
55

S0

45

. » ‘ . ‘ ] . . . . | 40
83+00 83+50 84+00

“Content” and “Container”

The engineering model, related data (including underground or overhead utilities), and annotation can be
described as the profile Content. The grid, axes, labels, titles, etc. are collectively the Container to display
the Content.

As mentioned earlier InRoads has tools to display and update the engineering Content in the profiles
throughout the design lifecycle. The “Container,” on the other hand is static; there is no “Update” for the
labels, grid spacing, vertical exaggeration, etc. If you don’t like how the container looks, you have to re-
Create Profiles.

Working with Profiles

In this section we will explore some of the more important controls in View Profile command. Profiles (and
Cross-Sections) have literally hundreds of customizable options. The Help button will explain every option
on each “leaf” in the form and is a good resource.
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Deviating from Standards

Experienced users everywhere run into conflicts between “deliverable standards” and “designing standards.”
Often what looks good on an 11”x17” plotted sheet is not optimally clear when designing on-screen. Text
Size and Vertical Exaggeration of profiles and cross sections are examples. The profile we just displayed
with default settings may conform to some deliverable standards, but in a long design life-cycle we might
want to tweak some settings to make things clearer.

While the hands-on step-by-step will not have us create a new, personalized Profile Preference, an
experienced user would do just that when he deviates from standards and wants to re-use the “mutation.”

Profile Display Controls
The most important things in the form are:

Concept Location (leaf)
which Surfaces are you displaying? General
what is the Source of the horizontal path to cut along? Source

The General “Leaf”
The graphics resulting from this command are known in InRoads as a “Profile Set.” InRoads manages
multiple Profile Sets by assigning names to each one. The names must be unique.

InRoads provides a i
defaUIt Set_Name {25 Create Profile Set Mame: ha_canyon_rd
WhICh IS typlca”y the """ W rDirection r Exaggeration
name of the active I © Left to Right Vettical:  [1.0000
horizontal (pIUS a || - Networle O Right to Lefi Horizontal: |1 gooo
numeric suffix). The . gﬂsetsl
Set Name can be & P Surfaces:
H Grid Object Mame

overwritten by the user. % ol T Do — .

-3 ASCII [<] existing_MesaPark existing ground L1
Profiles can be drawn al
from Left to Right or
from Right to Left.
Vertical Exaggeration is
set here.

| Apply | |='references...| | Close I | Help I

To change the symbology of a surface in profile, select the surface and then hit the Properties button. This
invokes the Surface Properties form, where you can change the surface’s Symbology for Profile.

In the General “leaf” the Symbology frame lists all the Surfaces loaded in InRoads. The checkbox preceding
the Surface name is used to turn that particular surface Display ON or Off.
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The Source “Leaf”

Profiles can be cut along
a: Horizontal
Alignment, Graphics,
along a number of
Points, and points
specified in a Text file.

If a Storm&Sanitary
Drainage file is loaded,
a Profile can be cut
along a Drainage
Network.

Profiles and Vertical Alignments

o —
Lol CREATE PROFILE = =
=5 Create Profile Create: |‘."'.|'ind0w and Data |ﬂ|
----- General ® Al ;
lllll » Alignment; |ha_c:arryon_rd ||:|| ﬂ
""" Ir:c'u'jl:( © Graphics
""" O;h;tn Alignment:
----- sets
{27 Controls © Multipoint
[ Axes Aignment:
% g:fa“s © ASCII File
~ (@l ASCI O Metwork )
) Drainage Metwork Reference
Alignment: Ir - | |
oot ha_caryon_rd -
From: ﬂ .
Te: ﬂ Start Station: |p+D0.000
Extend &xizz |5 pog ﬂ
Apply | |='references...| | Close | | Help

Horizontal Alignments vs. ““Spontaneous’ Alignments
While InRoads can cut Profiles along non-Horizontal Alignments, a horizontal alignment is needed in order
to use some of the Annotation and Update commands The “Alignment” box next to the non-Horizontal
Alignment options allow the user to define a Horizontal Alignment for the profile “on-the-fly” so that all
Profile-related commands can be used. Note: use a clear naming convention so that your “spontaneous”
alignments are not confused with your “deliberate” alignments.

The Include “leaf”
The Include “leaf”
provides the ability to
add data types to the
profile display.

A good default is to
leave all these options
off.

Crossing and Projected
Features are more easily
managed via the Update
Profile command.

© 2004-7 Civil XLR8

S —
5] CREATE FPROFILE = =
{25 Create Profile [ Crossing Features
""" General [ Projected Feature:
..... Source
..... P Bandwidth
..... Metwork ] ﬂ
..... Cffsets
|

{27 Controls H ﬂ
-0 Bxes Include Features: (=
-7 Grid
{7 Details
@ Asci £

[ Display Planimetrics

[ show Data Outside Elevation

[ pisplay Manholes as Cones

Apply | |3references. . | | Close | | Help
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Exploring InRoads
The Network leaf

The Network leaf allows Ry CREATE FROFILE
|nCIUS|On and o aﬁeate Profile Structures:
Symbology definition of || - General Object Name
itarv data || Source [ Pipe Inside PipeWall_Inside [ |
Storm&Sanltary data. || - Include [ Pipe Outside PipeWall Outside
..... NE‘ ||-|.;.
_____ i [ Culvert Inside PipeCulvertWal_Inside [
Culvert Qutside PipeCulvertWall_Outside
{27 Control & Ll
ontrols B Inlet Inlet_wall_inside [ ]
-3 ’ﬁ“_es [ Manhale utility_Manhole [
% g;td '| 4 Pump utility_Pump (]
sils
{27 ASCH
Grade and Branch Lines:
Object Mame
B HGL drain_HGL | |
= EGL drain_EGL Ol
[ Branch Lines PipeBranchline [
| Apply | |3references...| | Close | | Help
The Offsets “leaf” is seldom used and is legacy form days prior to the Intelligent DTM.
The Control Limits S Creserromee
“Ieaf” |S uSEd tO SpeCIﬁC =5 Create Profile [ Elevation Example
explicit Elevation Limits || - General o [P1ase (
and to create Profiles I N
shorter than the entire || . Network _ —
. ee - [ station
alignment by specifying || - Offsets ¥
_— 425 Cortrols Start; 000,000 ﬂ BICTTOM
Beginning and End i | FEEE L TEL et
. * Stop: 07,60 016 ﬂ
Stations. (20 Aees S
% g:fails rﬁndnw Clearance
{22 AsCI el Apply
Top:  [5000 #|
Battom [50p0 +|
The Window Clearance
is used to add some grid
“buffer” above and
below the highest and
IoweSt Surface | Apply | |='references...| | Close | | Help

elevations in the profile.

The ASCII “branch” is used to create profiles from Station, Elevation text files.

The remaining “Leaves” are used to control the details of the Container and will not be covered here.
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“Container” Cleanup

Profiles and Vertical Alignments

While updating the profile “contents” is something that can be done - ; : : :
at any time in the workflow, there is no way to clean up the 60 4 S S -
“container” other than cutting a new profile. If cosmetics (e.g. lable DO
sizes and spacing) will be an issue it makes sense to clean them up @
prior to moving forward. W
If, for example, text labels are too small, but adequately spaced, R e R
changing the Global Text Scale Factor 10 4

1 1 1 1
(InRoads>Tools>Options>>Factors) and re-creating the Profile may = - ro R ~
rectify the issue. All text, cells, and linestyles sizes are multiplied by = = - - -
the Global Scale factors when InRoads creates graphics. = Sl ==

Alternatively, hit the Preference button to see if there is a pre-defined Preference that may be more
appropriate. Try re-creating a profile with an alternate Preference. This dataset includes an *“_exaggerated”
Profile preference which is designed for long full-length profiles and a Global Text Scale Factor of 40.

Once we have a profile along the horizontal alignment, we can start building the vertical alignment (note: a
surface is not necessary, but the profile is).

Vertical Alignments

Displaying Vertical Alignments

Once we have a Profile along the parent Horizontal Alignment of a Vertical Alignment, we can display the
vertical alignment. The easiest way is to right-click on the vertical alignment.

6. Inthe InRoads Explorer,
right-click on a vertical
alignment of the
ha_canyon rd.

7. Select View.

The Vertical Alignment is
displayed in all the profiles
that were cut along parent of
the Vertical Alignment

(ha_canyon_rd).

—_
“ BEENTLEY INROADS SUITE XM EDITION — — —

Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Dlaﬂmg Quantties Tools Help |

<Unnamed> o “1|@\y|.

suu |

E " ha_Balcony_Road
= -4 ha_MesaHeights_Rd
D m ha_canyon_rd

i = alt_canyon_K120
|_ canyon exlshng

-----

E f ha _canyon_rd_future New....
&4 %0LD_orig_canyon_rd Set Active
Copy...
ETSurfaces 2 Geometry | [ P Delete
Empty
Toggles the Station Lock
Edit... !
Review...
Check Integrity...
Circular Definition
v Parabola Definition

Reviewing Vertical Alignments
Again the Right Mouse button is the fastest way to get to this command.
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Exploring InRoads

8. Right-click on the same vertical alignment
9. Select Review

The Review Vertical

REVIEW - VERTICAL - ALIGNMENT

Alignment form is

Geometry Project:

= MesaPark

|ﬂ| |—MDI:|E

invoked. It looks and

Horizontal Alignment: |ha canyon_rd

|ﬂ| ﬂ ® alignment

behaves very much like

) X Vertical Alignment:
the Review Horizontal

|°a”‘!’°njmposed ||:l| ﬂ © Element

Alignment form.

Element: Linear

Element: Parabola

Project Hame:

Description:

Horizontal Alignment Hame:
Description:

Style:

Vertical Alignment Hame:
Description:

Stvle:

Tangent Grade:
Tangent Length:

ex_HesaPark
exizting Mesza Park Geometrvy
ha_canvon rd
Canvon Road
cl_existing
canyon_ proposed
prop. Canvon Rd.
Default
STATION

PI
BVC

0+36.590

ELEVATION

169.043
161.312

Annotating Vertical Alignments

Vertical Alignment are Annotated with the Vertical
Annotation command.

&)

VIEW VERTICAL ANNOTATION

Main | Pgints | Curves | Tangents | Affixes

10. Select InRoads>Geometry>View
Geometry>Vertical Annotation to invoke the View
Vertical Annotation command.

Horizontal Alignment: |

N o] +|
Vertical Alignment: |carr:.'0n _proposed |I:l| ﬂ
Frofile Set: | |

18_Carmyon rd

| ha_caryon_rd

This command acts upon a named Profile Set in the
active CAD file.

The Horizontal Alignment, Vertical Alignment and
Profile Set controls work together to select what to
annotate.

The selected Horizontal Alignment will filter which
Profile Sets show in the Profile Set list and limit
which Profiles Sets can be graphically selected using
the locator/target/picker button to the right of the
Profile Set listbox.

Once you have a Horizontal Alignment and Profile
Set selected, simply pick the appropriate Vertical
Alignment.

All Rights Reserved.
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Profiles and Vertical Alignments

When multiple profiles for the active horizontal alignment exist in the CAD file, it is common to Annotate
the wrong Profile Set. The selected Profile Set graphics will have a highlight box around it.

11. Click Apply and review the resulting graphic annotation.

ﬂ.:;i
o
w >
‘_J..j ad
ar Type: = Symmetric Pdarabola . 3
s Pl in: o o +
e =c2Z kb 1 7g] (¥
= i
¥ - K::= 101 18m ) A
09 gy H [¢ i
i R-=:0:99 -t»u-.
B GT-=:=0.030 B 12
:,«_;.:.] 62 - ==0.: 007 al :
- ] 5
0.64 o Lt
S0 = 2.2 1T
.
=
@
—|+
(533 b e
= o
S
+i=r
el BN
[p] (e
=3}
ol
ot B
el
il TR L) o Ll

As always, all the graphical results are completely customizable. Settings for the various types are under
their respective tabs.

© 2004-7 Civil XLR8 April 13, 2010 6-9



Exploring InRoads

The Curves tab to the right shows a somewhat one of
the more detailed setups in Vertical Annotation
command.

The Common Curve annotation can include any
required information in any order and precision.

The prefixes and suffixes for all of the callouts are
definable under the Affixes tab.

General administrative notes on how | set up this command:
I’ve used three Named Symbologies for the entire scope of this
command. All the graphics go to the Align_Vertical level. The
“parent” Named Symbology is “Vertical Alignments” which
has Left Center justification. “Vertical_Align_Centered” is
identical with Top Center Justification so that the curve
annotation shows up centered in the curve. The “Vertical
Element” Named Symbology is the same as “Vertical
Alignments” with explicitly defined color to differentiate the
alignment from its annotation elements.

H VIEW VERTICAL ANNOTATION

Main Points Curves | Tangents | Affixes

Category: |Commnn Curve |ﬂ|
Position Precision Fomat

Type: 7

Direction: g

Length: 5 E

Orvc -PVILength: |2 012 |m]

[ PVL - PVT Length: 3 012 |m]

[l Entrance Grade: 2 |I}_123 |ﬂ| |I}.5D |ﬂ|

[ Exit Grade: 1 (0123 ] [050 ||

Mid Ordinate: E Omit in:

Sight Distance: 2 O sags [ crests

Witness Line Minimum Length: 3.000

[ Omit Line Terminators

Curve Annotation Location:

[ annotation at Top of Gric

Symbology:
Object Mame
[ Curves Vertical_Element [ |
[ Curve Annotation Vertical_Align_Centered... BYLE
[ Curve Witness Vertical_Alignments BYLEY
[ tCurve Leader Vertical_Alignments BYLEY
Apply | | Preferences... | | Close

Chapter Review
We should now be able to:
Create Profiles.
Display Vertical Alignments.
Review Vertical Alignments
Display Vertical Alignment Annotation.

Be able to provide additional debugging on Surfaces and Vertical Alignments
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Drafting in InRoads

Chapter 7: Introducing Cross Sections

Chapter Goals:
Understand what Cross Sections are.
Understand the data required to cut Cross Sections.
Be able to create Cross Sections.
Be able to display Cross Section Annotation.

Cross-Sections are, in essence, a series of profiles cut relative to a path. For typical cross-section sets, there
is a consistent relative orientation and interval between the sections. The orientation is related to the
horizontal path by angle and width (left and right offsets). Skewed and Custom section sets are also
supported in InRoads, but are outside the scope of this introduction.

Knowing this about Cross-Sections and being familiar with the Create Profile form, we might make some
presumptions about the Create Cross Section form:

e It will probably be similar to the Cerate Profile form

¢ It will have additional controls to specify Interval and Width (Left and Right Offset)

e Since Creating Cross Sections will create many Sections, there will probably be some controls to
specify spacing between adjacent sections. There might even be controls to set up spacing into
Cross-Section sheets.

e Judging by the differences between traditional Cross-Sections and Profiles there may be minor
differences in the details of the Create Cross Section form.

Creating Cross Sections

Let’s take a take a look at the Create Cross Section form:
1. Select InRoads>Evaluation>Cross Section>Create Cross Section.
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The Create Cross Section b T —— - T =
form IOOkS _Slml Iar to the a Create Cross Section Set Name: ha_camyon_rd
Create Profile formwith || . g Cerera - [Window nd D[]
. - @ TR I N == YWINdoW an a
identical “leaves” and some — ,
LT e Include Interval: 500.000 ﬂ
extras leaves and additional {3 Controls
@ Left Offset: 100.000 ﬂ
controls. +{C1 Custom - ' —
% Layout Right Cffset: 100.000 ﬂ
Pues ) )
[13 77 . ‘Ur Tl | EXE .
On the General “leaf” we see | | ~C1Gid. e SageEen (1000
the same sort of controls that % J[:;tgll:s [ show Data Outside Elevation Range
we saw in Profile like Set S“ﬁ“;:f = .
. e ame
Name, Vertical [T Defaut Defat O]
Exaggeration, and the [ existing_MesaPark «Ground_Breakline BYL
Symbology frame for
selecting which terrain
surface lines to display.
We also see the controls we
predicted for setting the
Interval, Left Offset and
nght Offset. | Apply | |3references...| | Close | | Help |
2. Click on the Source 5] GREATE GROSS SECTION ——i1 =
“leaf.” 25 Create Cross Section @ alignment: lha_canyon d =] 4]
It is similar to the Source " ' [ single Statign: [0-00.00¢ #|
leaf in Profiless. || p—— O graphics
% go;drols Alignment:
13 H H 7 LUSTom
The “Single Station” control &1 Layout O Mutpont
allows you to key in a station 1 s -
or use the locator button to ~{E0 Gnd .
. ) 3 {7 Details © ASCII File
graphically pick the location {32 ASCII
of the station. The section
will use the Left and Right
Offsets as defined in the
General leaf.
Apply | |3references...| | Close | | Help

3. For the Source Alignment make sure it is ha_canyon rd
4. Hit Apply to see what happens.

Like in Profiles, you are prompted to “ldentify Location” for the lower left corner of the cross section set.

5. Pick a location somewhere to the right or to the top of the plan data (to avoid writing over the plan data).
6. Take a look at the cross-sections.
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PSSP YT L L | ) o i Ll

[ TN Ll ] hrraraprantel b e nd L ]
L Lotk S - = - - Ersnrapranesd O LT [ T S
(E——— I'~~ . i | sy - ) - L ramempranend e L LT ST LTy (P Sy——"
[ =y |t--.: ..--] [:'--.: ..-..l [ e == [t L] T TP T B SIS i & g cd
Cross Section Viewer e
The Cross Section \_/iew (InRoad_s>EvaIuati0n>Cross Cross Section Set. SN
Section>Cross Section Viewer) lists each Cross p— [m] # 00000 T[]
Section in each Cross Section Set. B e .o
Notice that many sections were cut at even stations. Zoom Factor 15000 e
The other sections are geometric cardinal point or ~Movie Mode 10-00.000
superelevation event points (this can be toggled on or Time:(1ppp | sec. 15+00.000

. - 19:02.047
off in the Create Cross Section command). =

A Zoom Factor of 1.0 precisely fits the Section in the CAD window. Less than 1 zooms in closer.

Clicking on a station will quickly Zoom in that individual Section. The keyboard Up or Down arrows can be
used to “scroll” through the Sections. Section 55+00 is shown below. Notice the guardrail cells InRoads
placed. Additional Feature Styles, such as curbs and barriers, can be represented by cells by defining the
Feature Style Cross Section Point display as an appropriate cell (or block).

Ll LT -
JI,- - - .._.“1.'
- o

=50 -40 =30 -20 -10 0 10 20 Jo 40 50

55+00.00

the Include Leaf

Unlike the Include leaf in Ry CREATE CROSS SECTION S— =
Profiles, having some data &8 Crocto Cross Section Surface —
included by defaultisnot || - General ’7 Crossing Features
necessarily a bad idea. b [ Adjust Range
23] Controls [ Projected Feature:
Crossing Features are often % CUST Ahead Band: [0 0 -
very useful to have display o - -
(and typically dc_) not slow % g: -| Components
things down noticeably). R ASCH I
Leaving Components ON Helmes
will cause Surface Storm and Sanitary
Components to show up in e
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Cross Section. Again, this
has great benefit without
detriment and seldom needs
any tweaking to look good.

Projected Features, Annotation and Volumes can be included during creation of Profiles or can be added
later using the appropriate commands. Adding them later has the advantage of incremental, precise control
of manageable “bites.” Doing it from the Create form provides a nice “one-button” solution; and can be
tweaked later.
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The Limits leaf

The Limits leaf allows
manual limitation of
Elevations and Station
Ranges (frankly, Bentley
should have left this on the
Source tab).

The Critical Sections Leaf
The Critical Sections leaf is
used to include sections in
addition to those that fall on
an event Increment.

Critical Sections is used to
include intrinsically
geometrically significant
points and previously
defined event points. The
later Custom leaf is used to
include skewed and
manually defined sections).

Drafting in InRoads

o —
Lol CREATE CROSS SECTION = =
{25 Create Cross Section [ Elevation
..... General High: 25 000
e Source S
----- Include Law:
--£25 Controls e
: ¥l Station
..... g Limits at
- Crtical Sections Stat:  [0.00000 +|
o Plan Display
Stop:
{27 Custom = 20+00) ﬂ
-3 Layout
(] Awes
{32 Grid
{7 Details
{23 ASCII
| Apply | |3references...| | Close | | Help |
o —
Lol CREATE CROSS SECTION = =
{=5] Create Cross Section Horizontal Cardinal Points
""" General Horizontal Event Points
----- Source
----- Include Vertical Cardinal Points
a Cu:nntr.ols. Vertical Event Points
i Limits
i Critical Sections Superelevation Event Stations
b Plan Displ
-3 Custu:nrann b Template Entries
23 Layout [ key Stations
(2 Axes [ External Contral Point:
{32 Grid
{7 Details
{23 ASCII
| Apply | |3references...| | Close | | Help

The remaining leafs are used to define the “Containers” and their spacing and sheeting.
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Annotating Cross-Section slopes

Proposed Engineering Model Quality Control

As secondary as the graphics are to the model, the graphics that wind up on the Construction plans are still
the fundamentally most important part of the InRoads Design/Publish workflow (as they are the legally
binding documents). Few companies are moving dirt solely from the DTM model (a few use laser and/or
GPS guidance on their earthmoving equipment and are saving millions of dollars, but they are still on the
“bleeding edge”). Since what is on the Cross Sections is what gets built, it is critical, especially on projects
where Right of Way impacts are critical, to QC the cross-sections. Additionally, even when the day comes
when we skip creating 2D plans for 3D work (we beam our finished DTM to the Automated Scraper), typical
sections and slope treatments are specified in the Design Requirements by slope and width relative to an
alignment.

Cross-Sections give us the ability to display our proposed road model in the same manner as was used in the
definition in the Design Specifications.

7. Take a close look at the any of the cross sections you just created.

Can you tell what the side slopes are? Do you have any idea as to the precise transverse slopes of the roads?
Are there grade breaks between lanes?

The Annotate Cross Section command provides the user the ability to satisfy the absolutely critical proposed
surface Quality Control requirement: precise cross slope and width annotation/evaluation. This can be used
by the InRoads user to verify such things as transitions, superelevation and complex side slope solutions.
The contractor can use the cross section sheets to verify slope stake reports before prior to sending the
staking crew out to the field.

Annotate Cross Sections provides a robust cross section annotation solution. Some of the things it can do is:
e Annotate slopes, widths of terrain surface segments
e Annotate surface point elevations and offsets
e Annotate offsets, elevations, Names, Descriptions, and Types of DTM Features

8. Select InRoads>Evaluation>Cross Sections>Annotate Cross Sections
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9. Hit Apply to see e
What happens (We, I Cross Section Set: Surfaces Preference ﬂ
discuss some of the |ha_carryon_rd |ﬂ|ﬂ B existing MesaPark defaultsd
settings in a moment). 24 Annotats Cross Section
Lo % General
{3 Poirts
7] Segments
(] Festures
(] Frame |—Limi13—
[ station Range
Start: End:
[0-00000 [m] 4| [23-95916 [m] 4]
r Location —
(® Object O Axis © Frame
10. Zoom in to one of
the Cross Sections (or

use the Cross Section

. Apply *references. .. Close Help
Viewer). I I I
«,D-E“ --------------- S
H e

This screenshot of the s
Segments leaf shows Cross Section Set. Inciude Segments
hOW.Some of the |ha_carr:.f0n_rd |ﬂ|ﬂ |0bjec1 |Pos'rtion|Preﬁx |Suﬁix |Preci5ion |Forrnat |Narne | |
details are defined. 23 Annotate Cross Section & Widih 1 0.12 oraf_sect_ted | _

e General [ slope Length 1 Slp Len 01 grafx_sect_text |

H =

Features in Cross Section

One of the fundamental benefits of the Intelligent Feature-based DTM is the that when InRoads is cutting
Cross Section and displaying a Feature that is crossing the Section, InRoads knows exactly what Feature it is.
We can tell InRoads (if our InRoads Administrator has not already done so) how to display that Feature. If
we tell InRoads that a Left Urban Gutter Feature should be displayed in cross section to scale (!) with a cell
named Curb3L, InRoads will do it. If we tell InRoads to display a Guardrail Type 3 Right to scale (!) with a
cell named GR3_R, InRoads will do it. We no longer have to do the mental and CAD gymnastics to do it
ourselves, manually.

What happens when the design changes? How do we update all the cross sections? We have to manually
move everything we had done manually using CAD-only techniques. Prior to InRoads v8, the only thing
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that InRoads could update automatically was the ground line. EVERYTHING else had to be placed
manually originally then manually update for every change in design. With InRoads v8, InRoads can draw
(virtually?) all of the special graphics itself the first time. If the model changes, just 1) hit the Update Cross-
Section command and 2) hit the Annotate Cross Section command again. You are done. This can without
exaggeration erase weeks from a design change/plans creation workflow.

Cross Section: Skews and Custom Sets

The General leaf is used to set “global”” width and interval. This set can be augmented by including
additional “regular” geometrically significant via the Controls>Critical Sections leaf. What about skewed
and irregular, even random, sections?

The Create Cross Sections
Custom functions allow the
user to input irregular
stations individually or in
bulk.

The Type listbox displays
the supported methods of
input. By selecting a Type
appropriate controls on the
form are enabled.

The “purpose” of this “leaf”
is to build a list of special
stations. The list can be
Saved to be Imported later.

7-8

@ Create Cross Section

: Create Cross Section

Station
General
Source
Include

[£7 Controls
{25 Custom
5 General
Layout
3 Layout
3 fxes
7 Gnd
[£3 Details
[F@ Ascl

Features
[]Crossing

[]Projected

Type Tipe :Unestring hd

Details
Station:
R
Right Of Perpelndicular (Structure)
Storm and Sanitary Structures
[]Crossing
[]Projected

4] ] 4]

#] 1+
[ Impart .. ] [ Save ] [SaveAs...]

Apphy ] [Pref_erences...] [ Close ] [ Help ]
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The screenshot to the right 7 Create Cross Section
shows how a Skewed section : .
. dd d 23 Create Cross Section Station Type Type: |Skewed V|
IS addea. General 204:5462  Skew Details
) ﬁchLIILEz Station: |2|]..q,.,.54 62 | J
After selecting Skewed for @1 Controls ek Ofset: [10000 | 4]
the Type, the user inputs the 23 Custom Richt Offset
' set (120,00 +
Station, Offsets and Skew e (E::DeLTI et Arle: I@Iﬁ
Angle. 3 Layout
E7 Aoxes
. 3 Grd
Hitting the Add button adds {2 Details
the input values to the 00 ascl
Custom section list. Features Storm and Sanitary Structures
[ Crossing [ Crossing
[ Projected ] Projected
o0 J#f)| BeckBerd oo ] 4]
[ Import... l [ Save l lSa\re.ﬁs...]
l Apphy l lPref_erences...l l (Cloze l l Help l

Setting the Type to Station Range enables controls for any number of
sections with identical offsets and skews.

Ragllsion ke B9

Details

Start Station: [0-0000 | #|
Stop Station: @| ﬂ
Interval: @ i_l
N
Bight Ofiset: 10000 | 4]

While these two methods are useful, it’s unlikely that these methods are Scewnge: [ oo | 4]
the best methods for inputting the section data. A more streamlined e
method defines the “Section” list from graphics and is described below. —
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Sections from Graphics

When the Custom Type is set to Linestring the Graphics button is enabled, but only if a Selection set is

currently active.

The
screenshot
to the right
shows a
Selection
Set of
three
random
linestrings.
The
Graphics
button is
enabled

T Create Cross Section

{25 Create Cross Section
General
Source
Include
i{27 Controls
i425] Custom
H 5 General
: Layout
i Layout
{20 Axces
w0 Grd
i{27] Details
(B3 AsCll

Station Type

Features
[]Crossing

[] Projected

Toe TR

Dietails

Station:
Left Offzet: ]

Right Offset: | _|

Storm and Sanitary Structures
[]Crossing

[]Projected
Bt o0 |+

[@aphics% [ impott_. | [ Save | [savess.]

[ Apply ] [Pref_erences...] [ Close ] [ Help ]

Quirk: If you invoked the Create Cross Section command without an active selection set, you have to exit the
command, create a selection set, and invoke the command again.

The list to the right is created when the “Graphics”

button is hit.

Selecting any of the sections in the list allows the

user to edit the information. Hitting the Update

button updates the list.

Creating and editing a custom list will invoke a

prompt to save the list in a file that can be loaded

later.

Station Type

20247863  Skew
203+37.87  Skew

203+97.13  Skew

12X

Type: | Skewed w |
Details

Station:  [203+57.13 +|
S E

Left Offset 22 +|

Right Offset: 3921 ij

Skew Angle: imﬁﬂ

Bentley InRoads Suite XM Edition

\__?‘/ Custom cross sections exist. Do you want to save them before exiting?

Note: when a custom list exists the General Offset and Interval stations set in the General leaf will be
ignored. In order to generate a set of sections with custom stations intermixed with regular stations, the all

the stations, regular and custom must be included in the Custom station list. There are a couple of ways to
All Rights Reserved. Copies are lllegal.
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Drafting in InRoads

do this: generate the “regular” stations via the Station Range Type in the Custom leaf or to generate all the
Cross Sections as needed and as necessary with the “Planimetric Display” toggle ON (as shown below).
Once all the sections are drawn, create a Selection Set of the Planimetric graphics and import as a Custom
list.

T Create Cross Section

23 Create Cross Section [[] Planarize
e Elevation: i
Source
Include
25 Controls
Limits
Critical Sections
g Plan Display
[£3 Custom
3 Layout
E7 Aoxes
3 Grd
[£3 Details
[E3 AsCll
Symbuology:
Object MName I
B4 Planimetric MISC InFoads
Aasnimetric Station ]
] Fedture Band [l
] Structure Band O
I [ Apply | lPref_erences...l l Close l l Help
<+

Chapter Review
We should now be able to:
Understand what Cross Sections are
Understand the data required to cut Cross Sections
Create Cross Sections.
Display Cross Section Annotation
Provide additional Surface debugging.
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Chapter 8: InRoads XML Reports

Chapter Goals:
Understand how “generic” XML Reports work
Be able to create INRoads XML Reports.
Understand how XML Styles work.
Understand how to Share Report Data

XML has been the hot topic in the internet world for a few years now. To oversimplify it’s a data structure
standard that uses standard text as opposed to binary formats. The InRoads developers see its benefits and
actually do a lot of things “under the hood” in XML (including drafting notes, the Preference file, the
Template Library and the Roadway Design File.).

The XML Reports commands and the XML Report Viewer have replaced the original, proprietary and “old
technology” InRoads Reports with “new technology” XML Reports. Additionally a number of specific
XML report generators are scattered throughout InRoads replacing the old “niche” reports. While this
chapter focuses specifically on the XML Reports commands and the XML Report Viewer, the concepts are
the same for all xml reports.

XML Reports provide a number of improvements over the older reports. The primary improvements relative
to the InRoads data model are that the XML Reports functionality takes full advantage of the “intelligence”
of the InRoads v8 feature-based DTM and custom formatting reports now conforms to a broadly accepted
standard.

XML Reporting

XML Reports have a number of advantages over the older InRoads report functionality including:
XML Reports take full advantage of the v8 DTM intelligence

Industry-standard extensible format

Text-editable data reports

Text-editable formatting templates (*Stylesheets™)

Easier report “tweaking”

Extensive customization with knowledge of XML/XSLT

Easier to manage Stylesheets than proprietary binary libraries

Perhaps the most important qualitative difference is that the XML Reporting functionality was written after
the DTM became intelligent. Whereas previously there was not much point to provide much interaction with
the DTM, XML Reports take full advantage of the intelligent DTM.

Take Stakeout Reports for example. The New Stakeout Reports read from the Geometry Project and the
Surface. With the older technology an intermediate report was during roadway design in the middle of the
engineering process and could not reflect any detail engineering. The new XML report information is
derived directly from the DTM at the time of the report. Roadway Designer can be used to create a proposed
roadway like before. But now, any small scale editing using, for example, the Surface Editing tools, is
reflected in the DTM and, therefore, in the Reports.

Whereas a Stakeout Report created from the old InRoads Roadway Model binary file was rightfully subject
to a certain amount of suspicion, the XML Stakeout Report is now derived directly from the “live” Digital
Terrain Model. It is dramatically more difficult to get an error from new technology.
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XML data files and Stylesheets

Generating XML Reports is a two step process. The first step is to create an XML data file. These files are
text files containing data required for the final reports but formatted in XML format according to an
“InRoads schema.” While still “text”, the format is useful for sharing data among software rather than
people. An example is shown below

<?xml version="1.0" encoding="is0-8859-1" ?>
- <InRoads outputGridScaleFactor="1.000000000"
inputGridScaleFactor="1.000000000" linearUnits="Imperial”
angularUnits="Degrees" gauge="4.708333333"
equilibriumConstant="4.650000000">
- <GeometryProject name="Alignments" description="Gap/Connector
Alignments" file="Q:\SR-
125\Gap_Conn\Design\InRoads\Geometry\SR54.alg"
lastRevisedDate="9/27/2002 8:10:58 AM"
lastRevisedBy="MorrisG">
- <HorizontalAlignment name="BR" style="Caltrans 500"
description="SR54 LINE" curvatureDefinition="arc"
lastRevisedDate="9/4/2002 5:45:08 PM" lastRevisedBy="jam"
fromFeature="false">
- <HorizontalElements>
— <HorizontalLine style="Caltrans 500"
length="440.948749041" direction="0.849437196">
— <Start style="Caltrans 500"
northing="557390.379000000"
easting="1926853.038100000"
elevation="0.000000000" offset="0.000000000"
type="POB">

The second step is to transform that data into something legible. This is done by applying a stylesheet.
Stylesheets are files conforming to a somewhat complex language called XSLT for eXtensible Stylesheet
Language: Transformations. They are text files typically having an filename extension of .xsl. Stylesheets
transform the data from the “formatted-for-software” XML format to a wide variety of other formats
including plain text, HTML, and other XML formats. While a somewhat complex language, it is industry
standard and “tweakable” with a text editor.

XML Reporting in InRoads

Generating InRoads XML data files

Text Files tend to be slow to read and XML reports tend to be large. Because large text files take a long time
to process it is advantageous to tailor the scope of the data in an XML file to the ultimate use of the
anticipated final reports.

It is possible to create a single InRoads XML Data report from which all final reports can be generated, but
this file would be unwieldy. Instead InRoads uses a number of different “Type Generators.” The controls
differ from one Type to another, so instead of having one complicated form to generate a number of different
XML data report types, each type is a separate menu item with a different form.

8-2 All Rights Reserved. Copies are lllegal. ©2004-7 Civil XLR8



Volumes

11. Select InRoads>Tools>XML Reports

S

The XML Report Types are shown.

12. Select InRoads>Tools>XML Reports>Geometry

Geometry Reports

13. Select* ‘ha_canyon_rd” as the
Horizontal Alignment.

The various checkboxes allow
inclusion of additional objects into
the XML file (such as vertical
alignments). The primary harm of
including unnecessary data is that
you get a larger, slower file.

For our purposes we can leave all
checkboxes blank.

14. Hit Apply.

| Tools Help ||
M B Geometry
i @ View XML Reports. .. @ Station Base
. Tracking v| 2} Station Offset
; N 9@ Clearance
# Named Symbology Manager... @ -
' B2 Preference Manager... = e o
Style Manager... 1—_% s L EE LT
Named Symbology Tools 4 @ e
L.
—

s
Horizontal Alignments Cogo Points
Include: ﬂ Include:

Selected: Selected:
MName Descript... | 5ty Marme Descript... | Style Filter |
ha_carmyon_rd Canyon Ro... cl_e

[ indude Vertical Alignments [ interval g 0o ﬂ
b "’ Limits
[ indude Cant Alignments [ station
N Start:  [0+00.000 +]
0 o
top: +00.000 ﬂ

[ indude Horizontal Event Points

You will get a message box urging you to select a default stylesheet for this type of report. The InRoads

Report Browser is then invoked.

! (remember: there are a number a number of ways to select the Horizontal Alignment(s): you can key in the name in the Include:
field or use the Filter button (the cursor must be in either of the Include: fields), Locator button...)
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El EENTLEY INROADS REFORT EROWSER - GADOGCUME~TWJEFFMA~ T\LOGALS~ 1"\TEMP\RPT7 70.XML
File Tools Help
|c\PROGRA~1\Bertley\ INROAD~1.9\XM '
= Brds <?xml version="1.0" encoding="is0-8859-1" ?>
=] Cant - «zInRoads productMame="Bentley InRoads Suite XM Edition"
(3 Clearance productVersmn:"08.09.00.51” outpu‘;GrldchIeFactor:"_1.00000000"l
(&) Custom mputGrldScaIeFactor:“1l._[]l_][]l]l][]l][]” linearUnits="Imperial" angularUnits="Degrees"
T DataCallection gauge:l'l'1.432l]l][]“ equilibriumConstant="11.800000" commandName="Geometry
[T Evaluation i e laE s . " ; o .
T Geometry - «<GeometryProject name= .ex_Mesal.)ark descrlptlon:. existing Mesa Park
=1 1CS Geometry" file="C:\train\Exploring_InRoads\exisiipg_MesaPark.alg"
7] Images IastRevisedDate:”z_l12,‘200? 6:01:32 PM" |astRevisewdy="Jeff Martin">
7 LegalDescription - <HorizontalAlignment name="ha_canyon_rd" style="cl_existing"
™ LightRailManufacturing description="Canyon Road" curvatureDefinition="arc"
T RoadwayDesian lastRevisedDate="2/9/2007 11:39:06 AM" |astRevisedBy="Jeff Martin"
7 Schemas closingDistance="7512.790228" closingDirection="3.150081261"
7 Stakeout closingPrecision="1.115336" northingClosingError="7512.519557"
T StationOffset eastingClosingError="63.772362" fromFeature="false">
T Supsrelevation - «<HorizontalElements =
= Surfaces - <HorizontalLine style="cl_existing" length="1214.982563"
1 Survey direction="0.667794448" clementlumber="1"=
("] Tabling - <Start name="401" style="cl_existing" northing="1856763.172600"
|7 TemplateLibrary easting="6299817.712200" elevation="0.000000"
[C7 Tumouts offset="0.000000" pointType="POB" type="PI">
77 XIN <station internalStation="0.000000" externalStation="0.000000"
O] _Themes externalStationName="" />
Ad] format xs| </Start=
Q - <End name="402" style="cl_existing" northing="1857717.164000"
Af] ShowAllxsl 2asting="6300570.097100" clevation="144.657949"
offset="0.000000" pointType="PI" type="PI"=
«station internalStation="1214.982563"
externalStation="1214.982563" externalStationName="" /=
</End=
</HorizontalLine=
- <Horizontalline style="cl_existing" length="687.064295" L8
y

As you can see the raw XML file is neither pretty nor particularly useful.
15. Select Geometry>HorizontalAlignmentReview.xsl in the Library pane.

| E] BEENTLEY INRDADS REFORT BEROWSER - GCADOCUME~1"JEFFMA~ T\WLOGCALS~ 1" TEMP\RPT7&F.XML

|Ei|e Tools  Help |
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Notice the pretty colors and background image (of a fence!).
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16. In the Report Browser select Tools>Format Options

Q EENTLEY INROADS - REFORT - EROWSER - CGANDOG

The Format Options form is invoked.

Here the format and precision of the data
in the report can be changed “on-the-fly.”

D~1.9%M

i] Areaxsl

Af] CortrolLineData xs|
Af] HorzontalAlignment AndEvents
Af] HorzontalAlignmentCurve SetR
--Aj] Horizontal Alignment Data xs!

:m}_

Horizont:

Project:

e
Maode Precision Format T

Morthing./Easting: ﬂ
Elevation: 0123 | =
Angular: Degrees R |D R |ddd"mm'ss.s" |
Slope: |D,123 -] |5D3—'= Rd
|Jse Atemate Slope f Slope Exceeds: 0.000%

Atemate Slope: |D | |2,|};1 |
Linear: 0.123 j
Station: |D_123 j |554ss.ss j
Acres/Hectares: 0.1234 j
Area Units: 01234 |
Cubic Units: 01234 =| [# Converto Cubic Yards
Direction: |Eea|-ings | |D R |ddd"mm'ss.s" |
Face: | Right Face j
Vertical Observation: |Zenith |

17. In the Report Browser Library Pane select HorizontalAlignmentReviewASCII.xs|

o

EENTLEY INROADS REFPORT EROWSER - CHADOCUOME~1T'"JEFFMA~T\LOCALS~ I\TEMP\RPTZ3. XML

File Tools Help

|C:\PHOGHﬁ“1\Berrtley\INHOﬁD"1 SWXML Data

— * BENTLEY HCORIZONTAL ALIGMMENT TO ASCII
5 Geometry -
""" ‘D Areaxsll * Alignment name: ha canyon rd
""" ‘D Cor.rtroll_lnel?ataxsl * BAlignment description: Canyvon Road
----- @ Horzontal Alignment AndEvents xs| * Llignment style: cl existing
..... Af] HorzontalAlignmentCurve Set Review x; * Input Factor: 1.00000000
----- Af] HorizontalAlignment Data xs! -
----- Af] Horizontal Alignment Lengths xsl STLTION NORTHIN
----- @ Hol'iznrdal;’-\.lignmerdﬂeviewl Flement: Linear
----- HEHorizontal Alignment Review ASCI| xsl PT( 401} 0400.000 1856763.172
..... Af] Horizontal Alignment SuperelevationRe PT | 402} 12+14.983 1857717.164
----- @ Horizontal AndVertical Alignment Revie Tangential Direction: N 32°15'42" E
""" Aj) HorizontalElements Table sl Tangential Length: 1214.983
----- Af] HorizontalElementsXYZ xsl
----- Afl I-!nrizorda.IEverdsst Flement: Linear
""" 4] ListCoordinates xs! PI | 402) 12+14.983 1857717.164
" T T Aism = m o Chmdi | = T
| | i
A
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This is the exact same data in the same order, but without the HTML formatting. Stylesheets not only extract
and arrange data, but can transform it into just about any format.

18. Click on HorizontalElementsTable.xsl|

2] EENTLEY INROADS REFORT EROWSER - CADRCUME~T'WJEFFMA~ 1"LOGCALS~ 1"\TEMF\RPTZ6.XML
File Tools Help
|c\PROGRA~T\Bentley\INROAD~1.5\XM Last Revised: Jeff Martin 2/16/2007 8:41:03 AM M
a Geometry TEll Input Grid Factor: 1.00000000 Hote: Allunitz in this report are in feet unless specified otherwise.
..... } Areaxsl
----- a Control Line Data xsl
""" 4] Horizontal AlignmertAndEvents Point | Point Delta/ | Rotation
""" 4] Horizontal AlignmentCurve SetRe Element | Type | Number | Station Northing Easting Radius | Length | Theta | Direction |K|P

----- Q Horizortal Aignment Data xsl

_____ 1] Horizontal AlignmentLengths xsl Aligment Name: |ha_canyon_rd

----- Af] Horizontal Aignment Review xs| Description: Canyon Road

----- Af] Horizontal AignmentReviewAS( Style: ¢l_existing

----- @ Horizontal Alignment Superelevat -

_____ ] Horizortal AndVertical ignmert| Tangent Pl 401 0+00.000] 1856763.1726] 6299817.7122
----- Af] Horizortal Elements Table xs! Tangent Pl 402| 12+14.983] 18577171640 6300570.0971

----- a Horizortal ElementsXYZ xsl

! Tangent | Pl 402| 12+14.983] 1857717.1640] 6300570.0971

----- Af] Horizontal Events xs|

..... X}] ListCoordinates xs Tangent | BC 403| 19+02.047| 18582337400 6301023.0945

""" % ';z&gdinateaﬂmm'l Arc BC 403| 19+02.047| 1858233.7400| 6301023.0945

..... 5 ile Stati i

_____ ] PrfieSimionElovatondSCil s Arc ] 20+86 118| 18583721360 63011444571| 646489] 358 652| 31°4709" Let
----- A&]] Project AligrmertListing xs! Arc cC 404 1858659.9853| 6300537.0252

@ggfnjgﬁgg‘;g:;"”gt’e‘a"” Arc EC 405| 22+60.699| 18585537031 63011747183

K] SlewDiagram s Tangent | EC 405| 22+60.699] 18585537031 63011747183

----- % ?'ewDiangLegameam' Tangent BC 406| 34+74.176| 1859750.6694| 6301374.2127

""" raverse xs

_____ ] TraversePoitsas Arc BC 406| 34+74.176] 1859750.6694] 6301374.2127

----- A&]] VerticalAlignment3PercentGrad Arc Pl 36+70.243| 1859944.0687| 6301406.4459] 2000.000] 390.885[ 1171153  Let
— AA VeticalAlianmeni AndEvent “_'i' Arc ce 407 1860079.4674| 62994014248

Same data, completely different look.

19. Click on a number of other Horizontal Geometry stylesheets (those starting with
HorizontalAlignment™).
20. Click on a different type of stylesheet.

Note the variety and that sometimes you get nothing or nonsense. Each stylesheet was written for a
particular set of data. The source XML file may or may not match well or at all.

Other Reports

The Station Offset, Station Base, Clearance, and Stakeout Reports are very similar in that they have
essentially an “origin’ object and “target” objects that need to be defined. The “origin” object is often a
centerline. The “target” objects can be other alignments, linear features such as edges of pavement and
ditches, and point features.
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We will generate a Station Base Report for Guardrails.

Volumes

21. Select InRoads>Tools>XML Reports>Station Base

The Station Base Report form has four
“leaves.”

e
31 cramonmscereronr e

3 Station Base Report From ———
[G Horizental Alignment |ha _canyon_rd ||:[| ﬂ
The General Iegf _is usgd to select the - L“Ig'nii; S © Surface: cxisting_MesaPark ||
usourcen Or-uo-rlgln" a||gnment Or . ..... Features Feature: |Guar-:|raiI_L-3ff't |-|ﬂ
feature. This is the object from which
stationing is based and interval Eﬂits_—
calculated. siaten
Start: [0+00.000 #|
“ 2y Stop; (93496916
22. Select “ha_canyon_rd” as the 08 [B96.91¢ #
Horizontal Alignment.
| Apply | |:'referenr_es...| | Close | | Help |
23. Select the Include leaf 5
a Station Base Report rHorizontﬁI Points
This page is used to select where points - . lliznedm' [ On-Alignment
are calculated for inclusion in the report. " Honzortal Aigmerts [ Event
. i |—1a'erh'cal Paints
Whereas the Geometry reports [ on-Alignment
automatically include cardinal points, [ Event
this does not.
hd
24. Toggle ON: Horizontal On-Ali t £l
- 0ggie — OI’I.ZOI'] 2 At [¥l Cardinal Points of Selected Alignments /Feature:
Points; Cardinal Points of Selected
Alignments/Features, and specify an
Interval of 100'. | Apply | |:'referenr_es...| | Close | | Help
0 a0 e
25. Select the Horizontal Alignments leaf |
@ Station Base Report Include: ﬂ
This page is used to include horizontal = llielned'a' o
- nciude .
allgnments as report targets' S & Horizontal Alignments MName Description Style
— Features
The Include field and filter behave like
the others we already used.
" Apply | |:'referenr_es...| | Close | | Help
26. Leave these fields blank.
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S —
27. Select the Features leaf B
] ] o . @ Station Base Report Surface: E
This page is similar to the Horizontal ' llielned'a' -
- ., . - ncluge eglures:
Alignments tab as it is used to include Horzontal Algnments Name o esantd [ +]
Surface Features as report targets. % Features Fil grade_Fil existing Ca
(Gaurdrail_Shoulder existing Cg
Guardrail_Left j
- - . Guardrail_Right
28. Ensure that eXIStlrg—lvesapark IS _Dch Bnm Exteri...grade_ditch_bottom  existing Cg
the active Surface. ﬂ_EHCh Fareslope glage_dF'rltlch_foreslo... em:mg EE
- _Fi grade_Fi existing Cg
29. Select the Guardrai I_Left and Left_bike_lane pave_Bikelane existing Ca
= = Left_curb_face pave_Curb_top existing Cz
Guardral I_nght features' Left_sidewalk pave_Sidewalk existing C3 &
I 1
| |
" Apply references. .. Close Help
30, Hit Apply. | | | | | |

31. You may get a message box prompting you to select a default Station base report. If so, click OK.
32. In the Report Browser Library Pane select StationOffsetTransverseFeature.xs|

Q EENTLEY INRODADS REPORT EROWSER - CANDOCUME~T"JEFFMA~ T\LOCALS~ 1\TEMP\RPTALG. XML

File Tools Help

|C:\PROGRA™1\Bentley\ INROAD~1.3'XM I
=) Brdoe n Transverse Feature Report
=7 Cant
] Clearance Report Created: 2/16/2007
g Custom Time: 12:15pm
DataCallection
("7 Evaluation Project: ex_MesaPark
(] Geometry Description: existing Mesa Park Geomet
£ 1cs P g ry
(=] Images File Name: C:\train\Exploring_InRoads'existing_MesaPark.alg
71 LegalDescrption Last Revised: Jeff Martin 2/16/2007 §:41-:03 AM
—7 LightRailManufacturing ) A ) . ,
[:I RoadwayDesign Input Grid Factor: 1.00000000 Note: Allunitz in this report are in feet unless specified otherwise.
_] Schemas
(O] Staksout Feature Station Offset  Elevation Northing Easting
23 StationOffset Guardrail_Left 4+30.000 -28.000 163754  1857118.1432 6300062 0069
K| HSDMLandXML xsl
..... : ndXML s _
,,,,, A1 ProfisExistingProposedBlevati Guardrail_Left 4440000 -31000 163120  1857127.8529 63000658438
----- &j] ProfileStation Elevation xs! Guardrail_Left 4450000  -31.000 162986 18571357047 63000720364
----- Al Egi'eséamgﬂer\fi::ﬁscl”H' Guardrail_Left 4+60.000  -31.000 162852 18571435566  6300078.2290
:‘gf o Base 0ot eSS Guardrail_Left 4470000 -31.000 162719 18571514085  6300084.4215
.9 StationBase Single xs|
----- ] StationBassVetticalClearance x; Guardrail_Left 4480000 -31000 162585 18571592604 6300090 6141
----- Al StationOffsetosl Guardrail_Left 4490000  -31000 162451 18571671123 6300096 8066
""" e Guardrail_Left 5400.000  -31.000 162.317  1857174.9642  6300102.9992
----- @ StationOffget Along Single Alignm
..... § StationOffsetWithVersine xsl Guardrail_Left 5+10.000 -31000 162133  1357182.3161 63001091917
----- i} =nsversefeature x| Guardrail_Left 5+20000 -31.000 162.049 13571906680 6300115 3543
() Superclevalion T Guardrail_Left 5+30.000 -31.000 161915  1357198.5199 63001215769
L 1 (e

33. Try also the other StationBase™ stylesheets.
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How the Report Browser Works

How does it all work?
The Library Pane shows the folder (and sub-folders) specified in the Project Defaults | &
Style Sheet (.xsl) field. File

Help
Style Sheet Root.. k

al

Format Options...

This folder can be changed by selecting Tools>Style Sheet Root...

The folders and files shown in the Library Pane are simply the folders in file in the Style Sheet Root folder.
Folders and files can be renamed and added and reorganized into something that better fits your organization
(although customizing files in the product delivery folder is risky. It is better to copy the entire folder to a
new location prior to fooling with things).

The .xsl Stylesheets refer to a format.xsl, which is how the Format Options form interacts with the reports to
change the precision and unit formats. The Stylesheets also refer to formatting themes, found in the _themes
subfolder.

The Report Pane in the Report Browser is essentially the same as that in the generic Internet Explorer.
The Report Browser allows the user to save the source data XML report (the XML File Type option) and the

resulting report as an HTML file. One note about the HTML file: the HTML file does not contain all the
information required to make the pretty report you see in the browser.

The report to the right is the Horizontal

Alignment report without access to the Horizontal Alignment Review Report

“theme” files. The content is valid, but Report Created: 2/16/2007
some of the cosmetics are missing (like the Time: 05am
colors and fonts and the background Project: ex MesaPark
|mage) Description: existing Mesa Park Geometry
File Name: C:\train'Exploring InRoads\existing MesaPark alg
This “loss” isn’t very critical in this case, LastRevised: Jeff Martin 2/16/2007 £:41.03 AM
but it is important to be aware that a single e actors 100000000 oter Allumts m s eportare m et unless oo

html file is just part of the bigger picture.

Alignment Name: ha_canyon_rd
Alignment Description: Canyon Road
Alignment Style: cl_existing

Station Northing Easting
Element: Linear
PI  (401) 0+00.000 1856763.1726  6299817.7122
PI  (402) 12+14983  1857717.1640  6300570.0971
Tangential Direction: N 38°15'42"E
Tangential Length: 1214 983
Element: Linear
PI  (402) 12+14.983  1857717.1640  6300570.0971
BC  (403) 19+02.047  1858233.7400 6301023.0945
Tangential Direction: N 41°14'54"E
Tangential Length: 687.064

Element: Circular L&
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Exploring InRoads
Sharing Data
The best way to share data between InRoads users is to share the InRoads data files.

LandXML files are designed to share data between different design software platforms. The InRoads
LandXML Translators are found at InRoads>File>Translators>LandXML.

XML reports can contain a great deal of data in an InRoads-defined schema. Non-InRoads users proficient
in XML and XSLT can extract the data into a variety of formats.

HTML files, as mentioned above, provide tailored reports, with stripped-down formatting.

MHT files are one way to capture the content and cosmetics of the InRoads report in a single file. It works
with Internet Explorer v6.0 or above.

Open a saved InRoads htm report in Windows Internet Explorer. It should look like it does in the InRoads
Report Browser. From the Menu Bars select File>Save As... invoking the Save Web Page form

The bOttom of the form ShOW the Flle File name: ITransverse Feature Report j Save I
Types available: Save as lvpe: Iweb Fage c:u:umplete[ htm'”.html] J Cancel |
“Web Page, complete (*.htm.*.html)” Eile=al web Archive, siglefe - mhi)

will provide identical look and feel but e

creates a file and a subfolder with a

variety of supporting files copying from

external references as necessary.

“Web Archive, single file (*.mht)” is the “single file solution.”

“Web Page, HTML only (*.htm,*.html)” provides a single file without copying linked files.

Text File will be most universal, though you will lose formatting.

Section Review
We should now be able to:
Understand some of the advantages of the new XML Reports.
Understand how “generic” XML Reports work
Create InRoads XML Reports.
Understand how to Share Report Data
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Chapter 9: Drafting in InRoads
Overview of Drafting Technologies

Graphics “Updates”

Graphic elements in InRoads as well as object Annotation is a result of InRoads (internal) queries to its data
files. The elements and any annotation is a single-instant “snapshot” of the InRoads data files. The element
or the text is not aware that InRoads exists; it doesn’t “touch base” with InRoads to make sure it isn’t
obsolete. It’s a one way street: InRoads spits out graphics; graphics do not check up on InRoads.

Some commands update some but not all of the graphics when it changes the underlying “database”
information. Given that changing the “database” information does not update all the graphics all the time
dictates that the user understands how to ensure that all the graphics are up to date.

Geometry graphics and annotation can be updated by re-running the original View Geometry commands.
Surface information is design tends to be displayed three times: plan, profile, and cross-section. Keeping the
data in these three views synchronized is facilitated by the three Update (Features) commands in Plan,
Profile and Cross Section. Surface Annotation is updated by re-running the respective View commands.

Update Features
(This revisits commands we’ve already used in this book, for emphasis.)

Surface Features have parallel “View Managers” for Plan, Profile, and Cross Section:
Surface>Update 3-D/Plan Surface Display...
Evaluation>Profile>Update Profile
Evaluation>Cross Section>Update Cross Section

One intent for the three commands is to facilitate object display in all three views. Displaying, turning off,
and refreshing all the surface “engineering data” in the project can be done from this command. If you re-
run a corridor the profiles and cross sections data can be refreshed with these commands. If you are given a
new surface representing underground utilities, use these commands to display the new Plan information and
add the new data to your Profiles and Cross Sections.

Feature Annotation

Every feature in the database can be displayed in Plan, Profile, and Cross Section with “parallel” annotation
commands (InRoads>Surface>View Surface>Annotate Features, InRoads>Evaluation>Profiles>Annotate
Features in Profile, InRoads>Evaluation>Cross Sections>Annotate Cross Sections). All of the properties of
the feature are available for annotation. These commands tend to be “one-button: global results”: excellent
for in-process labeling and review, but typically requiring cleanup (text “collisions” and overwriting) prior to
plotting or sharing. Individual callouts are best handled via Drafting Notes.

Annotate Profile

Profiles have a number of Annotation commands (in chronological order):
e Annotate Profile
e View Vertical Annotation
e Annotate Drainage Profile
e Annotate Feature in Profile
e Place Profile Note (we’ll explore the Drafting Notes technology later in this chapter).
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Exploring InRoads

Annotate Profile was developed at the dawn of InRoads to label those things that the industry required on
Profile sheets, such as Superelevation Diagram, Curve Diagrams and Mass Haul Diagrams. The newer
commands tend to be more specific; Annotate Profile can be considered something of a “leftover bucket.” If
it’s not in a newer functional command, it’s in the Annotate Profile command.

Plan and Profile Generator

InRoads>Drafting>Plan and Profile Generator is perhaps the single most complex command in InRoads. Its
purpose is to automate the heretofore manual processes of setting up sheets, such as view rotation and
reference clipping. An example of where it can excel is for very large roadway projects or projects that
require “sheet shifting.” 1f you set up a project using P&P Generator and then every sheet needs to be shifted
up or downstation you’ll be happy you used P&P Generator.

My general recommendation for this command: teach it only to the people who currently set up your sheets.
It takes a few projects to get the necessary “feel” for the details of the command. If you don’t have to set up
more than a few big projects a year, learning this command may never “pay off”. If you have many, it is best
to get one or two people “really good” at it.

If you have not set up sheets manually, it’s a good idea to set up a few sheets (with rotated views and
reference files needing clipping) to get experience with the complexities of sheet setup.

Due to the complexity of the command and the small audience for this command, | will refer you to
Bentley’s Help and on-line resources for this command.

Drafting Notes
The purpose of the InRoads Drafting Notes is to greatly streamline the manual drafting notes process. Most
drafting notes consist of two parts: a particular formatting style, including leaders, text, symbology; and
content. This manual workflow may consist of
e Defining proper symbology
e Selecting the appropriate CAD Leader/Text Tool (e.g. Place Note)
Clicking the location of the start of the leader (if necessary)
Clicking the location of the note.
Identifying the object
Looking up the object’s properties
Typing the Properties (including Prefixes, Suffixes, etc.).

Hopefully, your deliverable standards require a finite number of combinations of cosmetics and content. In
essence, each Drafting Note is a definition of the style and the content required. In theory, you (or your
InRoads administrator) would have created a Drafting Note for each unique callout requirement. The user
would then select the correct Drafting Note, click the object and then select the location of the note. That’s
it: the symbology, format, and the object’s properties would be automatically be defined. The object
properties (the information most likely to require the most amount of time and mostly to be mistyped) is
instantaneously and automatically pulled from the InRoads data.

The table below summarizes the effort required to place notes. The bold rows indicate the more time-

consuming steps. Notice that the InRoads Drafting Tools eliminates the user having to do anything more
complicated than picking Note types, objects or locations.
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Required Step for each callout Manual Cells InRoads
w/Data Drafting
Fields Notes

Defining proper symbology 1

Selecting the appropriate CAD Leader/Text Tool (e.g. Place Note) 2 1 1

Clicking the location of the start of the leader (if necessary) 3 2

Clicking the location of the note. 4 2 3

Identifying the object 5 3

Looking up the object’s properties 6 4

Typing the Properties (including Prefixes, Suffixes, etc.). 7 5

The screenshot below shows a cross section note.

'--...,_h_...,-"""

: Place Cross Section Note
File Edit

Note File:
-0 Profiles
=429 Sections
-2 Bdsting
= 42§ Proposed
=] Ditch Elevation {PD)
] Feature Annatation
e
=) o
=) Offsat
[Z] Offset-Elevation

% Pipe Length & Slope

=1 RAW 580

|| [ Rotate

| [ Muttiple Leaders

Apply
Close

Settings...

Help

Dynamics

[ omit Autoflip
[15cale

4

The note was created by the following four clicks which take about 10 seconds combined:

Select the Pipe Length & Slope note.

Hit Apply.

Select the Pipe near the leader point.

Place a data point <D> at the note location.

Consider the steps and time required to do this manually, in particular finding and transcribing the data.

© 2004-7 Civil XLR8 April 13, 2010
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Drafting Notes Example
Note File Structure

1. Select InRoads>Drafting.

The Drafting Menu consists of the Plan and Profile Generator and the Drafting Notes commands which are
broken up functionally into “Place”, “Update” and “Move” commands. The Notes are further broken up by
“View”: Plan, Profile, Cross Section; and Alignment Intersection, primarily to control how the cursor reads
coordinates (absolute position vs. relative to a profile or cross section origin) and to include some

functionally specific controls on the appropriate forms.

o Bentley InRoads Suite XM Edition

<Unnamed:

Fle Suface Geometry Brdge Drainage Survey Ewaluation Modeler | Drafting Quartiies Tools Help

FEE SN B 5.2

Data Type

| & 28 surfaces
-9 Default

[E=0 E Proposed Surface

-2 Existing Surface

T Breakline Features
% Contour Features

G‘ Exterior Features
]f?‘ Inferred Breaklines
@ Interior Features
+*Random Features
:: Range Points

(IS‘ Triangles

Fea = Placs Profils Note g

|ﬁ Place Cross Section Mote
7@ Place Alignment Intersection Note
—'|= Place Coordinate Grid. ..

E Update Plan Mote
EE Undate Profile Mote
ﬁ Update Cross Section Mote

t.@ Mowe Mote

Plan and Profile Generatar...

I &8 surfaces :%'Geome{ry ﬁ A

£

Annotates a drawing in plan with leaders, frames, and terminators

2. Select InRoads>Drafting>Place Plan Note.

T Place Plan Note

File Edit

This launches the Place Plan Note form. This is Horzontal Alignment: | Grade Lane Connector v] #]
similar to the Place Profile Note and Place Cross Suface: [Froposed Surface z
Section Note form (the difference, again, is primarily | et Fie. B - :
how InRoads controls and interprets the cursor IEE=]C iraining\KYTC_SnS\nRoads Notss ot s
during placement). % -

7 Profiles Dynamics
The Place Plan Note form does include controls to i@ Sections E bt
change the Active Horizontal Alignment and [10mit Autofii
Surface, if necessary (the appropriate geometry or []Scale
surfaces are implied or derived for the Profile and (] Mutiple Leaders
Cross Section Notes). -

The “Note File” frame shows the active “.dft” file which should have been set in the “InRoads>File>Project
Defaults” command. To change the Notes file select the form’s File>Open menu item.

The Note file (*.dft), like many InRoads files, is an xml file. The user content is a “tree” as evidenced by the
“plus sign” (+) to the left of the “folders” with content. The folder organization of the notes is flexible and
up to the user or the administrator. The KYTC Note file is a customized extension to the default file

delivered by Bentley.
9-14
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Expand all the objects in the Note file. = Place Cross Section Note
File Edit
The highest level folders parallel the Notes “View Note File: .
type”: Plan, Profile, Cross Section and Alignment = ‘2 Co\raining \KYTC_SnS\InRoads Notes.dft '
Intersection -8 Algnments 1
! . [Z] Align - Align Stationing —
P |°°:| Aligri-Slign-Cffset 2
Lower level folders are for organizational clarity and 2 ?g”&ﬁ-
- H gl
more likely to vary from agency to agency. L o [T Dynamics
. [5]) Hazardous Material | | []Rotate
- ~Drwso o
. 588 Propossd (1 Omit Autofiip:
! 2] Mignment Name [ 5cale
m Const. Note a
i--[=] Direction and Distance b [ Mutiple Leaders
v

Alignment Commands
Let’s prepare our .dgn file for some alignment notes.

3. Clean up the plan
graphics as necessary.
Leave the graphics as you
care to have them
(references on or off, etc);
our emphasis will be on
horizontal alignments
(specifically, 1-65, Grade
Lineand Grade Line

Connector).
4. Select the Alignment Name note. == Place Plan Note
File Edit

Note: most of the Notes automatically read the Horizontal Algnment: | Grade Lane Connector v 4 [y |
graphics/database for the appropriate label. The Surface: Existing Surface v|
Alignment Name note snaps the leader to the Note File:
selected graphic, but labels the name of the active & & C\rmining \KYTC_SnS\inRoads Notes cft e
alignment. g e

[ Exdsting Cynamics
Use the Horizontal Alignment listbox or pickbox to | = 'é"pmd L] | [ Rotte
select the intended alignment. [ Const. Note [JOmt Autofip

% Direction and Distance []5cale

: 2 Ditch Elevation

- i | [Mutiple Leaders

5. Select the Locator button to the right of the - [] Essement 580 = -
Horizontal Alignment listbox. i
6. Place a Data button <D> on the Grade Lane Connector
as shown to the right. o
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7. Accept the selection.

8. When the Place Plan Note form returns hit Apply and
follow the prompts:

9. At the “Identify Anchor Point” prompt, select a point on
the Grade Lane Connector alignment from where you want
the leader to start.

10. At the “Identify Note Location” prompt select a
point for the note.

Grade LartesConnector
A

The command loops, returning to the “Identify
Anchor Point” prompt.

11. Click a new location to continue or reset <R> to
return to the Place Plan Note form. ‘

A Note’s Settings and Controls
The Existing and Proposed subcategories have no special meaning to InRoads, they may be segregated that
way based on differing symbology. How can we figure out what each Note looks like other than placing

each one? The Settings button and the ¥ button open up the details of the Note definition.
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The Note box shows the data layout of the note.

T Place Plan Note

Volumes

“-[Z] Ditch Blevation
- [*] Easement 540

File Edit
Horizontal Algnment | Grade Lane Cannector v| '_*'J [ Bpply ]
Sutace: | Existing Suface v|
Mote File:
= 23 CMraining WY TC_SnS InRoads Notes dft A
@21 Mignmerts Help
o =
|27 Existing Dynamics
=43 Proposed [] Rotate
[ Mignment Name . g
- [Z] Const. Nate []Omt Autofip
; m Direction and Distance [ &cale

5.4

Mote:

{ALIGNMENT_NAME}

[ Muttiple Leaders

F Y

f

EHE]HH
™) (&) (=] &)

0 [ () (=]
LIEILIE]

o ]

Inserts:
The “Inserts” box shows the values available for use, = Computed Values &
H H General
including General, Geometry, Surface, i Gormmeli
Storm&Sanitary, and User Text fields. Alignment Description {Frimary) W
Alignmert Name {Primar:.f)%
} Cogo Poirt Description

To the right of the notes box are calculator buttons to Cogo Point Name
include Mathematical functions and calculations in i

El
the note. (ffset (Second Data Poirt) 3 ot Teo
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Below the Notes field are a number of controls to
facilitate formatting.

Often Notes have text above and below the leader
line, the {Delimiter} field shows the location of the
leader line and is input by selecting the Delimiter
button.

The form to the right shows an example of a Note
with a delimiter.

The Settings button launches the Settings form, which
contains symbology definitions and other specifics about

how the Note acts and looks.

T Place Plan Note

Ele Edit

Horizontal Alignmert. EilEdEf Lane Connector [ Ppply ]
SR | Bxisting Surface v/
Mate File:
= a CMraining KYTC_SnSYInRoads Notes dft -
E|{:| Alignments Help
et _
i Fﬂ{:l Existing Cynamics
=423 Proposed [1Rotate
2] Mignment Name : :
i-[Z] Const. Note [IOmt Autofiip
i % Direction and Distance [ &cale

(] Ditch Blevation

[ Muttiple Leaders

“[”] Easement 540 bt
-~
Note:
{DIRECTION] =
Delimit
ILENGTHY
(s)
dlanisla
=y P i
Inserts: Qi é?j :--_j :i -E‘Ie_l\
Delimiter

‘ [ Surface
i L Marth ta Qoidzrs i

Placement Mode: | Dats Point L_ox |
Station Format: -
[] Drop Equation Nai
Rotate By: [ 00005 |
Scale By: |1 |
Mamed Symbology:
Text: | PR Centerline v|(J
Frame: |Defaurt v| E] :l
Leader: |Defaurt V| E] :I
Delimiter: | Defautt b | (J
Frame i
Shape: | MNone b | 2
E |
| |
Leader Atachment
Type: |2 Poirt Bt | L= Kepions
Teminator: | Filled > | Floating

12. Place some of the other Plan>Proposed Notes.
13. Close the form when done.
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Alignment Intersection Notes

The Place Alignment Intersection Note is an = Place Alignment Intersection Note

interesting example of Drafting Notes. Althoughit’sa [fie edt
plan view note InRoads needs to prompt for two
) . [ Aooly |
alignments, so a separate command was written. . .
= @ C:Mraining KYTC_SnS'\InRoads Motes dft
The alignments are identified with user prompts as =8 %gn;]"_emsm_ s
- - . H B Ign - ~Algn Ionin:
opposed to an Active Alignment listbox. | Moo
-0 Plan Dynamics
: : . {27 Profiles
14. Select Drafting>Place Alignment Intersection Note. G- Sections [ Retate
Intersection method will only label the intersection P i acg
point. e
w
Offset method will label any point on an alignment

relative to both alignments.

15. Zoom in to the intersection of 1-65and the Grade Lane Connector.

16. With the Method set to Intersection, select the Align — Align Stationing Note.

17. Hit Apply.

18. At the “Identify first horizontal alignment” prompt, select either 1-65 or the Grade Lane Connector
alignment.

19. At the “Accept/Reject” prompt, place a Data point <D> to accept the alignment.

20. At the “Identify second horizontal alignment” prompt, select the other alignment.

21. Accept the selection.

22. At the “Ildentify quadrant”

prompt, place a Data point <D> Sta. 20+817.03 on Grade Lane Connector
anywhere. = Sta. 208+669.88 on 1-65

23. At the “Identify Note
Location” prompt, place a Data
point <D> where you want the Sta. 2084669 88 on 1—65

note. = Sta. 20+817.03 on Grade Lane Connector

The command loops.
24. Reset to return to the form.

The difference between the two
notes to the right is the order the
alignments were selected.

25. Change the Method to Offset.

This allows a dual-station note anywhere along a second alignment.

Place both note types at the north end of the Grade Lane alignment.
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Sta. 208+417.24 on 1-865
= Sta. 40+308.22 on Grade Lane

208+417.24 1-65
= 40+ 308.22 Grade Lane
-158.29°

The top Note is the Align — Align Stationing Note, the bottom is Align-Align-Offset

Profile and Cross Section Notes

Profile and Cross Section Notes look and behave like the plan notes.

~ blace Profile Note T Place Cross Section Note
L ) ] !

File Edit File Edit
Note Fie: e
TR : & = 25 Ctraining ' KYTC_SnS'nFoads Motes dft ~
= S8 Craining WY TC_SnS\InFRoads Notes dft ~ " ) = _
-0 Mlignmerts = % Higrmerts | Close ]
i - : - Plan
A S5
=43 Proposed Help &1 Exsting Help
m AMG CHANMNEL SLOPE B@ Bromosed E- Dynamics
i-[Z] Ditch Blev (Pipe Sheet) Dynamics ; Iﬂ:,lpm = n e [ Rotat
.7 Ditch Blev (Profile) | CRotate e 2] T e ] :
[ Ditch Blev (%-Sec) =] Ditch Hevations (XS) P
-[) Ditch Slope (] Omit Autoflip 2] Easement S&0 m P
5 R 4 [Jscal i [Z] Feature Annotation ] Scale
.. GE === [0 Feature Bev [ Muile Lead
P e v [OMutiple Leaders LR e ulipte Leades
— -

26. Place Notes on your Profiles and Cross Sections (if you’ve erased them, create new ones).
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Move Note
Moving Notes with CAD commands does not hold the anchor point.

27. Use InRoads>Drafting>Move Note to move the Note while holding the anchor point.

Sta. 208+417.24 on |—-65

-

" = Sta. 40+308.22 on Grode Lane
A’/
\ 208+417.24 |1—65

= 40+ 308. Grade Lane

—158.29°
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Appendices

Chapter 10: Volumes

Chapter Goals
Understand what InRoads needs to calculate Volumes.
Understand how the different Volume Methods.
Know the advantages and disadvantages of Triangle Volumes and. be able to calculate them.
Understand the advantages and disadvantages of Grid VVolumes.
Understand why we perform End Area VVolumes calculations.
Understand how to include subgrades in End Area VVolumes calculations.
Understand why and how to use End Area VVolumes calculations Adjustments.

Given two surfaces, InRoads can compute the cut and fill volumes between them.

This screenshot to the right shows the i
simplest and most mathematically accurate of | ... _
. —adE. Entire: Surface o _Apply
the volume methods: Triangle Volumes. [eeer |
|'Surface Sets
.. Original Surface: isting MesaPark |Ex| Cut Factor: |1 0000
All InRoads needs are the Original and =

. . Design Surface: Fill Factor:  |1.0000
Design Surfaces and the Cut and Fill factors. cayon b e B

Qriginal Surface Design Surface CutFac... | Fill Factor

existing MesaPark  camyon future dlane  1.000

Add Il Change Il Delete

Triangle Volumes

Let us compute the Cut and Fill volumes along canyon road between the current design and a superelevated
design.

1. Open the a design surface for canyon road. It is named “canyon_future 4lane.dtm.” It might be
hidden in a subdirectory of the training directory.

We can now just calculate the volumes, but good technique demands that we do a little evaluation of this
surface before performing work from it. The surface name tells us a little about the surface. Where does the
surface lie horizontally? Where is it vertically? How does it relate to the “existing” MesaPark surface?
How can you tell?

Once you have verified that a Volumes evaluation is a reasonable task to perform, do so.

2. Select InRoads>Evaluation>Volumes>Triangle Volume
3. Select existing MesaPark for Original Surface and canyon future 4lane for the Design Surface.

If you get these backwards then the Cut and Fill volumes will be reversed.
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2. it the Add button. ~
5. Hit Apply Mode: |Errlire Surface |I:l|

The first time this report is run you may get
the following message box:

Surface Sets
Original Surface: |existing_MesaPark |ﬂ| Cut Facter: |1 gopo

Close

Help

Design Surface: |carr:,fon_future_44anf|ﬂ| Fill Facter:  |1.0000

Design Surface CutFac...

Original Surface Fill Factor

Add || Change || Delete

—

REFORTEROWSER —

L 'j You need to set the Style Sheet Default for Triangle
L3

Volume'. You may do this by right dicking on the style sheet and selecting the type from the menu.

You will then get the Report Browser which will look like this:

2] EENTLEY INROADS - REFPORT - EROWSER - CHADOCUME~ TWWEFFMA~ T

File Tools Help

|C:\F‘ ROGRA™1\Bentley " INROAD™1.9%%M

] Evaluation]

..... E AverageCross Slopefrea xs

----- Q BasicEndAreaVolumeBalance S
----- Af] BasicVolume xs|

..... E CrossSection xsl

----- Af] CrossSectionASCIlInput Format 3
----- Af] CrossSectionASCIlInput Format}
----- Af] CrossSectionFeature xsl

----- Af] CrossSectionGradebook xs|

----- Af] CrossSectionGradebookNE xal
----- Af] CrossSectionGradebook\Wide x:
----- Af] CrossSectionFoints xs|

----- Af] CrossSectionFointsList xs|

----- Af] CrossSectionProfile List xs|

----- Af] CrossSectionStaking xsl

----- Af] CrossSectionStaking Table xs!
----- Af] CrossSectionsToCSV x|

= <?xml version="1.0" encoding="iso-8859-1" 7>
- <InRoads productName="Bentley InRoads Suite XM
Edition" productVersion="08.09.00.51"
outputGridScaleFactor="1.000000"
inputGridScaleFactor="1.000000"
linearUnits="Imperial" angularUnits="Degrees"
commandiame="Triangle Volume":=
- <TriangleVolumeSurfaceSets method="Entire
Surface">
<TriangleVolumeSurfaceSet
existingSurface="existing_MesaPark"
designSurface="canyon_future_4lane"
cutFactor="1.000000" fillFactor="1.000000"
cut="6427212.513808"
fill="685581.333352"
netVolume="5741631.130456" /=
</TriangleVolumeSurfaceSets>

----- Af] CrossSectionSurveyFormat xs!

</InRoads=
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6. Click on

g] BEENTLEY INROADS REFPORT EROWSER - CGADOCUME~ 1'"JEFFMA~1\...

Evaluation>TriangleVolumes.xs| | Ele Tools Help

to make it pretty: |c:\PROGRA™1\Bertley INROAD™1 9'X

----- @ CrossSection Staking Table xsl
----- @ CrossSections ToCS5W sl

----- @ CrossSection SurveyFormat sl
----- @ Cross SectionWide xsl

----- @ Cross SectionXYZ xsl

----- @ EathworkQuantities sl

----- @ EndAreaVolume xsl

----- @ EndAreaVolumePage Totals x3
----- @ EndAreaVolume StationRange
----- i Muttiple MatenalVolumes xsl

Triangle Volume Report

Report Created: 2/16/2007
Time: 8:32pm

Mode:
Input Grid Factor:

Entire Surface
1.000000

Criginal Surface: existing MesaPark

""" 2] TriangleVolumes xsl Design Surface: canyon_future_4lane
----- % ;riTngleVDIrmesSumShapesx Cut Factor: 1.000
----- i] Volumes xs ) )
----- Af] VolumesToCSVxsl Fill Factor: 1.000
|~ Geometry
[ Ics Cut: 6427212.5138 cu ft
|7 Images

|7 LegalDescription
(7 LightRailManufacturing
|_7| RoadwayDesign

Fill: 685581.3334 cu ft
Met: 5741631.1805 cu ft

[Z1 Schemas Cut: 2380449079 cu yd
% g::t*@gﬁ B} Fill: 25391.9012 cu yd
o L Net: 2126530067 cu yd

v

A

7. Clicking on File shows the menu options to Save the file or Print

Q EENTLEY INROADS

Volume Method Comparison

The InRoads Volumes commands are found | Evaluation
under InRoads>Evaluation>Volumes. Ercfile
Cross Section
Volumes

58 Tools Help

Open...

Page Setup...
Print...
Print Preview.

Cirl+P

Exit

e |

-

i} Trangle Volume. ..

Hydrology and Hydraulics
Drainage Structure Analyzer...

N % Triangle Vaolume by Station...
: Grid Vaolume...
,;,'H End-Area Volume...

Surface Area...

m ﬁ'ﬁ Maszs-Haul Diagram...

The Triangle method of volume calculation is mathematically perfect. Every discontinuity (triangle vertex)
in both surfaces is used in the volume calculation. The challenge to this method is that the results are

extremely difficult to hand check.

Traditionally, roadway volumes are calculated by Cross Section End Areas, not because they are more
accurate (they are not), but because it is easy to do hand calculations directly from the construction

documents.

© 2004-7 Civil XLR8

April 13, 20

10

10-3



Exploring InRoads

InRoads offers a Grid Volume method which reads elevations from both surfaces along a grid interval.

There resulting mesh of 4-sided prisms provides the ability to perform hand checks. A large grid interval can
take less time to process than the Triangle method. The accuracy of the results are approximate, sometimes
outside acceptable tolerances. Unless you are performing hand checks, there is little reason to use this
option.

Triangle Volume by Station provides the ability to correlate triangle volumes to cross section sheets. This
method reads the triangles between the cross sections whereas the End Area Volume method simply
averages the bounding sections.

Since the first Triangle and Grid methods are straightforward and the On-line help is actually pretty good for
these commands, we well restrict our detailed technical discussion to the End Area Volumes.

End Area Volumes

End Area VVolumes is the one major command in InRoads which performs calculations from graphics. End-
Area Volumes does NOT read from the InRoads files (DTM’s, ALG’s*, etc.) during its calculations. Given
a “mystery” CAD file with InRoads Cross Sections on it, we can generate End Area Volumes from it.

End Area Volumes works from the graphics of a Cross Section set. The “Ends” that the Volumes are
calculated from are the Sections in the Cross Section set.

Create Cross Sections along Canyon Rd

8. Create Cross Sections along Canyon Roads using the existing and design DTM’s. Explore the
Preferences if the Default Preference is not suitable.

Once a suitable Cross Section Set is available, Calculate End Area Volumes:
9. Select InRoads>Evaluation>Volumes>End Area Volume.

The Original Surface and the Design Surface are determined from the Surface Properties.

10. Hit Apply.

2 |If “Correction for Curvature” is toggled ON, it will read the alignment curves to adjust volume calculations.
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Bt EMD-AREA VOLUMES
Eile
Cross Section Set: Surface Type gE?;:dard
|ha_carr:,fon_rd_fl.rture |ﬂ| ﬂ a:ushng_fl'l:‘l:saP:lﬁc [Ej:uspng
¢l canyon_future_dlane esign
25 End-Area Volumes © Correct for Curvatur
""" ¥ ﬁe"e'ﬁ'hl tarda by Station Limits —
----- nsuitable Materals eature : .
----- Unsuitable Materals by Station ’]j Use Station Limits
""" Classffications Start Statiom:
----- Compaction/BExpansion
----- s St :
----- Added Quantities : : u J
----- Forced Balance Imperial Urits
----- Annotation
(® Cubic Yards © Cubic Feet lgnore Areas Smaller Than: |
Create XML Report
| Apply | |°references...| | Close | | Help
Cut and Fill shapes are drawn in the Cross Sections and are annotated.
Fhizss.0 Frisen

180

178 |
176 |
174§
12 |
170 |
168 |
166

canyon_future_dioneipave Curb_too:2.5
conyon_future_4long:pove_ 5 idews k2.7
canyon. future_4ianeipove ETH:32.0
ganyon_ futura.4iane: pava_Snoulser:10.0

60

50 -a0 =30 ~20

A closeup of the right side of the above
section shows area totals for Cut Area,
Fill Area and areas for the proposed

surface components (curb, sidewalk,
pavement and shoulder pavement).

©2
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180
178
176
174
172
170
168
166

e 7043 -
=10 ] " 20 10

4+03.70

CA:175.5
FA:238.0

1
conyon_future_4lone:pave_Curb_too:s.5
conyon_ future_dlone: pove_51dewa k6.0
canyon_future.dioneipave ETWIT1.5
conyon.futura.dions:pave.Snoulcer:22.4 140

wmemammn.—————

|
| 16
it
12
1o
164
> : ! L o166
a0 S0 10 a0 100

&0 0

canyon_-future_4lane:pave_Curb_top:2.5
conyon_future_4dlane:pave_Sidewalk:2.7
canyon_future_4lane:pave _ETW:32.0

canyon-future_4lone: pave_Shoulder:10.0
=100 -390 =80 -10 =60 =50
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As the Create XML Report checkbox was toggled ON an XML Report was created.
11. Select the Evaluation>EndAreaVolume.xsl stylesheet to make it legible.

@l EENTLEY INRDADS REFDORT EROWSER - CADOCUME= VW EFFMA~T\LOGALS~ 1'\TEMP\RPFTEG. XML
File Tools Help
|C:\PROGRA™1\Bentiey\INROAD™1.9\XM M
=3 Evaluation T End Area Volume Report
----- @ AwerageCross SlopefArea xsl
----- @ BasicEndAreaVolumeBalanceSi Report Created: 2/16/2007
----- @ BasicVolume xsl Time: 7:53pm
----- @ CrossSection xs|
""" 4] CrossSectionASCllInputFomat 3 Cross Section Set Mame: ha_canyon_rd_future
..... B i 3
_____ % &::g:z:g:?:;mij&mm Alignment Name: ha_canyon_rd_future
..... @ CrossSectionGradebook xsl Input Grid Factor:  1.000000 Mote: Allunits in this report are in feet, square feet and cubic
..... @ CrossSectionGradebook NE xs! vards unless zpecified otherwise.
----- @ CrossSectionGradebook Wide !
""" % CrossSectionPairts xsl feeeee - Station Quantities - - - - - - - - - - _--__ AN
----- i] CrossSectionPointsList sl .
: - R (I 0 A AR G R . . ][R . R ().
----- @ Cross SectionProfile List sl Base_llne Y - I .
_____ A CrossSectionStaking xs Station Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Vg
----- Af] CrossSectionStaking Table xsl 2426196 1.000  0.0000 0.0000 0.0000 1.000 00000 00000 00000 1000 (
----- Aj] CrossSections ToC 5V xs 2462276 1.000 502064 335458 335458 1.000 00000 0.0000 0.0000 1.000 ¢
""" % CrossSecuaneurvey fomat s 2470571 1000 944494 222194 222194 1000 00000 0.0000  0.0000 1.000 G
""" H S5o0SCloNYYIdE X3
_____ @ CrossSection}YZ xal 3+37.133 1.000 2961017 4814084 4814084 1000 550967 679143 67.9143 1.000 C
----- A EathworkQuantities xsl 3+43.346 1.000 2929886 67.7726  G7.7726 1000 680486 141674 141674 1000 C
""" Aj] EndAreaVolume sl 4403696 1.000 1754604 5235351 5235351 1.000235.0474 3420906 34203906 1.000 C
""" % s Jome sse o 4+411.091 1000 1560578 454002 454002 1000 2550855 675327 67.5327 1000 C
""" H 3 volume: lonmange x|
_____ @ MuhipleMateﬂaanlumesmlg 5+00.000 1.000 54446 2659075 2659075 1.000 1481061 663.8394 6638394 1.000 C
----- Af] TriangleVolumes xs| | & 7+94.966 1.000 3476353 19286439 19286433 1.000 00000 809.0050 809.0050 1.000 0.
[ | | 1
L | L 1
V:

How do the End Area VVolumes compare to the Triangle volumes?

Notice how the proposed surface components affect cut and fill areas:
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12. Examine the Sections and VVolumes.

]

There are a number of Cross Sections where the Design Surface
intercepts the Existing Surface vertically, which is incorrect and skews o
the results. A primary cause for this is the daylight point occurs outside o

the section.

To correct the errors, create new Cross Sections where the Left and =
Right Offsets are wide enough to include the widest part of the design

surface and reCalculate the Volumes. .

Adjustments

End Area VVolumes is designed to parallel the standard volumes methodology that Civil Engineers have been
using for decades. Since End Areas are sampled only at relatively sparse intervals at limited widths, a lot can
happen to the surface that does not show up on the sections. Adjustments can be made to the volumes via
the Adjustments tab on the form.

“Leaf”

Explanation

Unsuitable Material

Allows setting different stripping depths to be defined inside a closed feature
or along the alignment by section range.

Classifications

Cut and Fill Factors by surface or component.

Compaction/Expansion

Cut and Fill Factors by section range

Added Quantities

Allows Cumulative Cut/Fill Volume to be adjusted at a given station for off-
section “events” (borrow pits, ponds, wastage).

Volume Exceptions

Allows stations to be exempt from volume calculations, used for roadways not
on grade (bridges)

Forced Balance

Provides a cut/fill total at the station (often used in phased construction)

The adjustments can be saved in a Control file for use for subsequent calculations.

The Annotation leaf is used to control the appearance of the cut, fill and mass ordinate shapes and labels.

S —
s
File
s Fearo Sat E| gbje;:l |F‘ref't| Suﬁi:l Prec:ision| Location |NE:rng = | |
ut Shape vol_Cut_Shape
na_canyon_rd futurs o) #| & Fil Shape vol_Fil_Shape [ |
{53 End-Area Volumss £ Shape Area 0.1 vol_Shape_frea_Texd
""" e _ (<] Cut Centroid Symbol vol_Cut_Centroid_Symbol [l
""" Unsuitable Materials by Featurs | 7] Fil Centroid Symbol vol_Fill_Centroid_Symbol
""" Unsuitable Materals by Station | 71 4 ares CA: 0.1 Bottom LAl vol_Cut_Area_Text
""" E'a“m;ﬁ_"ﬂ;p _ OJ Fill Area FA: 0.1 Bottom Lefi val_Fil_Area_Text
_____ VE::IE”Z I;Eeptio::mn [ cut Volume CV: 0.1 Bottom Rig | vol_Cut_Volume_Text
_____ Added Quantities 1 Fill Volume FV: 0.1 Bottom Rig | vol_Fill_Volume_Texd
_____ Forced Balance ] Mass Ordiniate MQ: 01 Bottom Cer | vol_Mass_Ordinate_Text
_____ % Annotation B Tabulated Area | 0.1 Top Left | vol_Tabulated_Area
B4 Tabulated Volume 0.1 Top Right | vol_Tabulated_Volume
Apply | |3references...| | Close I | Help I
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Chapter Review
We should now:
Understand what InRoads needs to calculate Volumes.
Understand how the different Volume Methods
Know the advantages and disadvantages of Triangle Volumes and. be able to calculate them.
Understand the advantages and disadvantages of Grid VVolumes
Understand why we perform End Area VVolumes calculations.
Understand how to include subgrades in End Area VVolumes calculations.
Understand why and how to use End Area Volumes calculations Adjustments.
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Chapter 11: Appendices

Locks

MicroStation has a number of “Locks” which affect how commands act. InRoads also has a number of
Locks which affect how its commands act. Hint: You should always have the InRoads Locks dialog box
visible (SC>Tools>Customize>>Toolbars or Right-Click the Toolbar area of the InRoads Explorer). This
makes troubleshooting much easier when what you expect to happen doesn’t.

a

<Unnamed: o = BN ?J? = SIJ:'JL'J' .

Active Filter/Filter Lock

Filters are pre-defined or user-defined groups of features to include or exclude with a command. For
example a filter may include only Proposed or Design Features in a DTM, excluding everything other
feature.

Used extensively with the Surface View and Edit Features commands, filters limit make it dramatically
easier to exclude irrelevant or unnecessary data from the “working data.” For example, the Fillet Feature
might only be used on “Curb_back” features. Defining and Enabling a “Curb_back Only” Feature Filter will
allow the Fillet Feature command to only select Curb_back Features.

The drop-down list at the left of the Locks toolbar is the Active Filter, which is honored only when the first
tool, Feature Lock, is ON.

existing MesaPark existing MesaPark

Features to be displayed with Filter Lock OFF: Features to be displayed with Filter Lock ON:

Curb_back Only dEE 8\ H < & 8| Curb_back Only alEE 8\ H X &% 8|
5! UPDATE 2-D/PLAN SURFACE DISPLAY O=m=0 5! UPDATE 2-D/PLAN SURFACE DISPLAY O=m=0
Mode: @ Displayon O Display Off Mode: (@ Display On O Display Off
Feree Mate: lgnors - Feree Mate: lgnors -

Surfaces: - Surfaces: -
MName Description MName Description

Help Help

O perimeter [ Surface Elevations [ Color-Coded Aspects O perimeter [ Surface Elevations [ Color-Coded Aspects
O triangles [ Slope Vectors [ color-Coded Elevations O triangles [ Slope Vectors [ Color-Coded Elevations
O contours [ Profiled Model O Color-Coded Slopes O contours [ Profiled Model O Color-Coded Slopes
Features [ Gridded Model Features [ Gridded Model

MName Style Descri [ ﬂ MName Style Descriptic ﬂ
Amoyo_Centerdine cl_existing propos Amoyo_R_curb_back 1 pave_Curb_back proposed .
Amoyo_Cut grade_Cut propos Amoyo_curb_back pave_Curb_back proposed .
Amoyo_Ditch Backslope grade_ditch_back.. propos MH_Right_curb_back 11 pave_Curb_back MesaHesial
Amoyo_Ditch Bottom grade_ditch_botto. . propos MH_curb_back1 pave_Curb_back MesaHesial
Amoyo_Ditch Foreslope grade_ditch_fores...propos
Amoyo_LC grade_Cut propos
Amoyo_Left_Uncontrolled Uncontrolled propos
Amoyo_Left_Uncontrolled2 Uncontrolled propos
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Style Lock

a

<Unnamed: a = |8 ?)? B SIJ_f"f"

The Style lock enables or disables the “customizability” of surface display. With the Style Lock OFF, when
selecting a command which displays surface features a form is invoked from which the user can accept or
change a myriad of settings.

With the Style Lock ON, the form is not invoked and the graphics are displayed immediately. The settings

used are predefined, usually derived from a command Preference matching a property of the surface being
displayed. Leaving the Style Lock ON can speed production and automate standards.

Pen/Pencil Mode and Delete Ink Lock

Pencil, Delete Ink On -]
ETWs Lanes o b

Pen, Delete Ink Off o
<Unnamead: (=] 5'JTJ"u'

InRoads graphics are derived from data models in the various files (surface, geometry, etc.). This allows
automatic deletes and updates of InRoads-placed graphics (no “CADD-only” graphics are deleted).

Pen/Pencil and Delete Ink Lock

Pen/Pencil Lock affects InRoads’s automatic refresh of elements. Analogous to using Pen and Pencil on
Paper, graphics placed with the Lock set to Pencil are more readily erased than with the Lock set to Pen.
Pencil is almost always erased when new information is displayed; no leftover graphics tend to remain. Pen
is useful when you want InRoads to leave graphics previously placed graphics alone. An example is when
wanting to compare or plot multiple scenarios, such as alternative radii on between tangents.

Delete Ink is used to delete all existent graphics relevant to the current InRoads command.

The image below shows three radii that were used on a curve. The graphics were generated with Pen Lock
ON, Delete Ink OFF. If Pencil Lock were ON or Delete Ink ON, only the most recent radius (and thus the
only radius stored in InRoads) would be displayed.
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For a complete discussion of the Write Lock, the Pen/Pencil Lock and Delete Ink, see the Help

documentation.

A good place to start is with the following setting:

Write Lock:
Pen/Pencil:
Delete Ink:

Locate Graphics/Features

=}

<Unnamed: o = @ \ ?J? . T S'JJJ'TJ'
v . n-.

zUnnamed: o = BN | =

When using some of the Design Surface commands, the designer may want to select a CAD graphic for input
or select a Feature in a Surface. The Graphics/Features Toggle allows the designer to designate which he
intends to use. Commands honoring this toggle display the active mode in the command form.

Snap Lock

— a

<Unnamed: a = BN )”_)? == s'J'u'En' .
a

<lnnamed a 5= @ \)f -% 5'J'u"u'
=]

<Unnamed: a = @ \ )”}? . >°< S'JJJ'E' .

Point Snap Mode: when placing points ON snaps to the nearest InRoads point; OFF takes the coordinate

from the Data Point (cursor, <D>).

Element Snap: when ON snaps to the nearest element (often useful for getting bearings). Note Point Snap
and Element Snap are mutually exclusive.
Snap Off: disable both Point and Element snap.

Station Lock:

snaps to even (divisible by 100) stations on alignment.

Report Lock:

when ON functions supporting reports generate reports.

© 2004-7 Civil XLR8
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