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Document Conventions

Document Conventions

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

follows:

ltem
View Perimeter

Tools > Options

Key in
Document name

Note: text

Emphasis

1. Numbered Steps
<D> or Data

<R> or Reset

<T> or Tentative

Meaning

a command name or a file that you are to select

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

entering data with the keyboard
style used when referring to another document

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

an important word or phrase

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

press the reset button on the mouse

press the tentative button on the mouse
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Chapter 1 Getting Started

1. Getting Started

Introduction

This course was developed to introduce the basics of using Bentley’s InRoads
roadway design software package in the CDOT Design Process. InRoads is a civil
engineering design package that automates many of the tasks performed in the
CDOT Process. It runs on top of a CAD platform, which in this case is Bentley’s
MicroStation.

InRoads is used throughout the process for developing and evaluating the design.
The primary goals of the course are to use InRoads to generate all of the
components of the design such as: plan/profile sheets, cross section sheets,
quantities and a 3D model of the proposed roadway. Also covered is the
development of a 3D model for a basic intersection.

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

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

Prerequisites

This course is designed for students that already have a working knowledge of
MicroStation and a familiarity with civil engineering terms and concepts. This is
not a course on how to design, but rather on how to utilize InRoads in the design
and modeling process.
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CDOT CADD Resources

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

CDOT CADD & Engineering Innovation Web Site
The CDOT CADD & Engineering Innovation web page is available at:

http://internal/cadd/ It can also be found on the internal CDOT website:

Organizations > Project Development > CADD and Engineering Innovation.

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

This website is a valuable resource for CADD users and includes links to:

CADD Library -- provides links to manuals, newsletters, standard details, Tips
and Tricks etc.

CADD Manual -- documents standardized procedures for the exchange of
information. The Manual also addresses software issues, tools, techniques,
standards and procedures, etc. which will aid the user in the efficient production
of CDOT plan sets.

CDOT Workflows -- step-by-step CDOT-specific procedures for certain tasks
that you may encounter when working in MicroStation or InRoads on a CDOT
project.

Issues Logs -- to determine the status of submitted requests.

Requests and Support -- provides CADD help solutions where you can submit
guestions or requests, obtain InRoads, InRoads Survey and MicroStation
support, and link to IT Services for support.

Training -- sign up for training classes or review online computer-based training
(CBT) for MicroStation, InRoads and InRoads Survey.

Project design files

The CDOT workflow requires that graphic and design data is created in multiple
design files during the course of project development. These design files need
standard, informative, and unique file names.

Page 2 Roadway Design Using InRoads
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CDOT file naming convention

Model files and Sheet files need standard, informative, and unique names to
allow easy identification of the specialty group responsible for the file and the
type of information contained within the file. All CDOT CADD drawings
created should follow the CDOT standard naming convention so the data can be
easily identified and shared by all users.

The CDOT file naming convention contains the Job Project Code (JPC), a short
standardized file name, and file extension.

An example of a MicroStation design file would look like the following.
12345DES_Model.dgn

12345 indicating the CDOT Project Number, DES_Model indicates it is
Roadway Design’s model file. DGN is the default extension for MicroStation
design files.

Note: Working Files contain another identifier. This segment should be
the initials of the designer or engineer who is working on the
file.

Example: CU12345DES_Model.dgn where CU are the initials of
the designer or engineer (in this example, CU stands for “CDOT
User”).

For more information about the CDOT project directory structure, see the CDOT
CADD Manual, Chapter Four - File Naming Convention.

[wcseset) (=SSN (RFSS) FYss) (W= G )0 =

4.0 Chapter Four - File Naming Convention

1. graphic data be created in muiph

the course rr ur T
final procuct. The:
b O .4'1 Tl et

o files, doponding on dsciping

A v 1 ke

CADD Library
AT —
CADD Manual

Bow this naming comvention so the data can be easily idenfied and shared by all users. This standard

055 projects while also alowing revewers o easily find desred files. A standardizad file naming

wall also |hwrrr|rennrm: |r| vng and retrieval of progect data for years 1o come I—' Eiﬂ 'I' % .I'I_I l.l_, FII_I"‘

WOk i

.1 File Naming Convention

B OF BNENBEs Wh 15 wir

CDOT File Naming Structure
Existing Right OF- Way project deliverable sheet

14947 ROW el 01 . 4
Jb Projees Code (7PC)
File Name
‘ Coumter

Fibe Extensinn

Adorg with the fil rn uq omvertion addressed abows, fikes are stoned in a spocific direciory stry ined in Chapter 3 Combining B file
clory structure alows any user 1o efficiertly find any

i, abwiys
et 1o wark on many dfierent

imperative 10 alow al e mem o I‘J\.II
< for ciesegn. Thes standard wel also abow for

| 4.2 File Types

CDOT uses three differert types of files Mroughout a project. These include Model fles, Sheet flles, and Workang fles. \Whie tese files are al
MicroStation CADD fles. they are created for very derent functions. These fike types and their ilended uses are ouined below
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Project Fi

le Structure

All files related to this course are stored in the C:\Projects\12345\ folder, where
12345 is the CDOT project code. Subfolders under the project contain the
discipline-specific files.

Project files follow a standardized scheme. This section describes the location of
project files and the standard directory structure for each group within CDOT.

= [C3) Projects
= 12345
|23 Eridge
[T Construction
I3 Consultants
= ) Design
I caleulations
|C5) Correspondence
= [C3) Drawings
@ Cross_Sections
|C5) Reference_Files
[ Tabs
[3) InRoads
|3 Photos
E Reports
[ Working
[ Hydraulics
|5) Landscape_Environmental
[T Materials_Geotechnical
[23) Miscellaneous
[T Planning
I3 Plot_Sets
[T Project_Configuration
|C3) Project_Manager
I Rediine
I3) ROW_Survey
I25) Spedifications
23 Traffic_ITs
23 Utilities

For more information, including what files go where, search the CDOT CADD

Manual

for Group Sub-Directory Structure.

(ecmea) (e Crm (T8 X0

7] Cragser One - Invmsuion

[¥) Appanin 6 . Comutant Intsrmasan

P SETVCT OF PTORCT AT ger 5 COmmeT

3.21.1 Group Sub-Directories

Eelow the top-level directory you will find subdirectones for each COOT
specialty group. Under each specialty group directory is a sub-directory
struciure umigue 1o thal specialty group. The example shown to the nght shows
Ihese specially group sub-direciories below the JPC 14942, In this example,
the sub-directory Design has been opened to see the sub-folders where the
Roacway Design group will store all their project informanon

3.2.2 Group Sub-Directory Structure

The: following links can be used lo review detmled lables showing the project
directones for each group and the file types that go into these directones
E\In’]gl‘ I'—‘r.}nrr C'Jlr'cr (\Bn qunj
sl a1 P F oldes ({Construclion
Cansulants Project Folder (1C
This project folder is an exact aupllcalc of all the CDOT group sub-
dhreclones

Roadway ;';-g';:;n Project Folder (\Design)
Landscape_E | Project Folder (Landscape Fi dal

Ii_\diau"CS I-'{Ojefl H)Ia@r LiljUf&Ull{SJ

Miscellaneous F‘m|ec| Foluer { HISCL‘IEIHEDUS
Planning I—'ro]ert l—olcwr Plannmg-u
Elot Sels Pr f ({F
Progect Conngurahm Project Folder (\Project_Configuration)
F'Gf.q,"“’-““?,'-" Project Fo!cli:{r l.P'OJ‘Q(‘.Jﬂﬁ"-a"JC‘:’J
¥ Survey | o Folder {1 SLEVEY

Specifications Project Folder (\Specifications)
Traffic [TS Project Folder (Traffic_ITS)
Uliibes Projec] Folder (UbIGes)

3.3 Security and User Rights

\Local Disk (C:)
Projects
114836
114942
‘Bridge
\Construction
WConsultants
\Design
WCalculations
WComesponden
\Dirawings
‘inRoads
\Photos
\Reporis
Working
Emaranmental_L
\Hydraulics
WMalenaks_Geole
Misceflaneous
Flanmng
Plot_Sets
ProjectPConfigu
Project_Manage
\ROW_Survey
Speahcations
Traffic_ITS ‘

Whlities

The Projec! Manager of praject engineer 15 reguined (o assign access permissions to every persan on the design team and 15 also responsibile for

maintaining the current access list

See Concepls of shanng documents and netwaork usage for additional detail
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Training files

The training lab files for this course will be available after you complete the
training. Your computer will have a training files icon in CDOT Customization
Group accessed from the Windows Start menu. A link is also available in IT
Services on the CADD & Engineering Innovation website. The icon and link
perform the same self extracting zip process to install the training files on your
machine.

It is highly recommended that you install the training files and continue practicing
with MicroStation and InRoads by completing the lab exercises contained in this
course guide, especially if you do not plan to start work on a MicroStation/InRoads
project soon.
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Files used by InRoads

InRoads uses several different files to store parameters driving the design and

display of InRoads graphics, as well as to store the design data. These files are
loaded into memory during a design session and with some exceptions must be
saved if they have been modified. The typical files used in a project are shown

below.
File Ext. | Format | Comes From Contains Method of Saving
Preferences .ni | ASCII CDOT Standard Units faled
(CDOT- Precision Readout
preferences.in) Command preferences
Styles .ni | ASCII CDOT Standard Geometry Styles **
(CDOT- Controls symbology of
styles.ini) alignments and cogo
points.
Digital Terrain | .dtm | Binary | Existing - from Topographic Must be saved before
Models Survey information for ground | exiting. May use
Desian - created surface. Used for File>Save As>*.dtm
b IngRoa ds contouring, profiles,
y cross section, etc.
Geometry .alg | Binary | Survey Horizontal alignments | Must be saved before
Project . . . exiting. May use
Copied and _ Vertical alignments File>Save As>* alg
added to during Superelevation
design P
Cogo points
Typical .tml | Binary | CDOT Templates Must be saved before
- . o -
Section Library Standard Tables: Decision, E?IléTgé\x?&lsiietml
Make copy for Cut/Fill, Material '
project use so .
you can edit TC (transition control)
Names
Roadway .rwl | Binary | Created for each Roadway Definitions Must be saved before
Library project (Station & Template exiting. May use
setups, etc.) File>Save As>*.rwl
Project .rwk | ASCII Created for each List of files used in The project file saves
project project. all the individual files
using File>Save or
Save As. NOTE: Files
saved are only those
listed in the .rwk.

* M=Multiple Project Use, S=Single Project Use

** CDOT configuration does not allow modification of standards, preferences or
styles.
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Starting InRoads

If you are using a machine that has both MicroStation and AutoCAD loaded, or
more than one version of MicroStation, you must tell InRoads which CAD platform
to use before starting InRoads.

Choose Start > All Programs > Bentley Civil Engineering > Select CAD Platform
and select MicroStation V8, then choose OK.

Select CAD Platform X]
o
CAD Platfo... | Wersion
MicroStation [ Cancel |

There are three main methods of starting InRoads:

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

b. Choose the Desktop icon for InRoads if one is available on your machine.
MicroStation will start and allow you to choose the design file, then InRoads will
start.

c. If you already have MicroStation open, you can choose the InRoads icon from the
MicroStation main toolbar.

Roadway Design Using InRoads Page 7
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Project Defaults

InRoads loads a preferences file and a styles file when it starts. You may create
Project Defaults to have InRoads load your CDOT customized files automatically.
If you do not, it will load the default files out of the InRoads product directory and
you will have to load yours (CDOT-preferences.ini and a CDOT-styles.ini)
through a project file (.rwk) or individually.

The Project Defaults also set the path that InRoads will use to open or store data
files that you load or save. These paths are not absolute; they are just the starting
point to which InRoads defaults.

Multiple Project Defaults may be created and stored on a machine, and you can
switch between them when switching between projects.

The Project Defaults are found on the InRoads menu under File > Project Defaults
as shown below. (This figure shows a variable configured in the path so you do not
need as many configurations.)

£ Set Project Defaults

)
X1

Configuration Mame: |EDEIT Design Dizcipling j Apply
Default Preferences Cloze
Freferences [*.inil |${COOT_PREFINCDOT -Preference Hew,
Styles [.ini]: |$[EDDT_PF|EF]'\EDDT-S tyles.ini Copy...
Survey Feature Table [* ful); |$[|:DDT_PHEF]\I:DDT-Survey_Fe Blememiz.
Survey Preference [*.fxp) |$(COOT_PREFICDOT -Survey_Pr

Delete

Turnouts [* tat): |
| Browse...

Drainage Structures [*.dat)

Rainfall Data [~idf, .rtc) | Import...

Drafting Mates [ dft) |${COOT_wkSP)Standards-Globals Export...

Pay Items [*.mdb] |$[MS_DEF] Help

P e

Default Directory Paths

Project Default Directory: |$[MS_DEF]D esign’,

Projects [* muk]:

Surfaces [* dtm]:

Geometry Projects [ alg]:

|$[MS_DEF]D esigniInBoadss

|$[MS_DEF]D esigniInFoadsh

|$[MS_DEF]D eszigntInRoadsh

Typical Sechion Libranies [* rl): |$[MS_DEF]D esigntInF oads',

FRoadway Libraries [2 nal):
Survey Data [* frd):
Drainage [* zdb):

Style Sheet [*.xsl]

¥ML Data [* wml)
Quantity Manager [* mdb)

|$[MS_DEF]D ezigninFloadsh

|$1M5_DEF)

|$(M5_DEF)

|C: “Program Fileshworkszpace-CDO TS tandard

|$[MS_DEF]D esigniInFoadsh

|$1M5_DEF)

Default Grid Factor Export
Gnd Factor: {1 0000 I Active Orly
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The InRoads Menu

The InRoads menu consists of several parts as shown below, the Workspace and
Menu bars can be undocked and placed at separate positions. The menu may be
resized as needed and also minimized or contracted.

Menu Bar
This is the Primary menu system for
InRoads commands. Toolbar menus are Minimize
also available under Tools>Customize. \iaximize
it Befntley InRoads 2004 Edition =Jo&d
Elevgurface Geometry Evaluation Modeler DOrafting Tools Help
Data Type Active Features Deleted | Total |
}T‘BreaHine Fea... a i] 1] 1]
¥ Contour Feat. .. 0 0 0 0
|2 Exterior Feat 0 0 0 i
A }f(“lnferred Brea... 1] A i] i] 1]
[©] Interior Feat... 0 0 0 0
*+ *Random Feat... 0 0 0 0
:: Range Points o 0 fu] 1]
@Triangles i} 0 [u} 1}
%Srfaces‘i Hoz li|
Toggles fhe Style Lock . 4
Workspace toolbar (InRoads Explorer) Information window
This toolbar has a tab for each of the When an item is selected in the
data types that may be loaded into Workspace toolbar, this area
InRoads, where you can see what files displays information about the
are loaded and what they contain. selection
There are several “right-click” options
that can be used to load, save, delete,

etc.

£ Bentley InRoads 2004 Edition =JoEd

Fle Suface Geometry Ewvaluation Modeler Drafting Tools Help

File 'C:\Projects. .. \InRoads\12345.rwk’ Opened

| .

Messages appear in the space at the bottom
of the menu, as well as in the MicroStation
prompt and message fields.
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InRoads Toolbars

Most of the InRoads commands are located on toolbars as well as on the pulldown
menus. These toolbars as accessed through the Tools > Customize dialog.
Toolbars can be turned on and off at will. You can also create your own toolbars
using the customize dialog.

Toolbars 1Command5 ] Keyboard ] Macros ] Export ] Import ]

Toolbars: Reset

[ Cogo Points | ¥ Show Tool Tips
[¢ Cruss Section | | % with Shortcut Keys _Resetal |
[1Design Pad = i
[1Design Roadway = ==
[w]Design Surface | S
[1Drafting | —
[1Drainage Profile : Dielete

[C1Edit Surface

[ Featurs Help
[ Geometry Ltilities

[ 1Horizontal Curve Set

[1Horizontal Blement

[ 1Hydrology and Hy\:llaulic::!v.

[ T

Close

Initially, toolbars are docked on the InRoads menu, but may be pulled off of it and
will remember their last location when they are closed and reopened.

%8 Bentley InRoads 2004 Edition M=%

File Suface Geometry Evaluation Modeler Drafting Tools Help
R 1) 3 kel T | B

Changes the name of a surface

Cross Section 7
ot s ] | L6 b |
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InRoads Locks

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

The locks toolbar is shown below.
Docked

23 Bentley InRoads 2004 Edition (==

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

<Unnamed: - H @\)}‘X B o B

Ready

And Undocked

|Locks D
I <lnnamed:= 'I@‘\)ﬁx .”""" sdﬁﬁ'|

Filter Name — Lists the name of the Feature Filter that is currently active. It has
no affect if the Feature Filter lock is off. If the Feature Filter lock is 0 n, it
will limit dialog boxes to showing only the features that are within the filter.
Feature Filters are stored in the CDOT-preferences.ini file and are accessed by
using the drop-down arrow next to the name.

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

Locks

X
<lnnamed: @\”fx .”"“" s'JTJ'E'|

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

3
| zUnnamed: v?? X M- |

Pen/Pencil (shown in Pencil) Delete Ink (shown off) Write lock (shown on)

These three locks work together.

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

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

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

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

Locks

%
| zlInnamed:: - @\#XE’“ 5'J‘u'.';'|

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

Locks

X
<Unnamed:> - @\"fﬁ .SIJ_"IE" |

o

e
.

Point Snap has three modes: Off Point Snap # and Element Snap -~

Off — No affect

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

Element Snap — In geometry commands requiring a distance or a bearing, you
can set the Element Snap and then identify an existing geometry element, such
as part of an existing alignment and it will read the elements length or bearing
(whichever is required).

Page 12
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Locks |:|

<Unnamed:> v @\2’?‘}{ .”‘“"w SIJ:I].I_]'

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

Locks ]

<Unnamed: - @\?3{ ."www S'qu'ﬁ'

Report lock — Some commands will return information to you if this lock is on.
For example, if you store a cogo point and the Report lock is on, a Results box
will pop open showing the coordinate and point number of the new point. The
box can be moved out of the way, then it will keep a running list of messages,
which can be saved to a text file if desired.
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CDOT Design Process/InRoads Workflow

The following diagram shows the CDOT Design Process and the chapter each item

relates to in this book.

Field Inspection Review (FIR)

Receive Verify Generate Generate Create
Survey Existing Alignments Profiles Typical
Surface Sections
2. Digital Terrain 3. Horizontal 4. Profile and 5. Templates
Models Geometry Verticals
Define Preliminary Preliminary FIR Package FIR
Super- Toes of Cross Incl. P/P Meeting
elevation Slopes Sections
6. Preliminary Modeling and Sections 8. Plan and
7. Modeling with Super and Transitions Profile
Final Office Review (FOR)

Update Review Design Toes- Final Special
Alignments Super- of-Slopes Sections Sections
and Typicals elevation

9. Final Modeling 10. Final Sections
Generate 3D Final Project Tabulation FOR
View of Contours Quantities Summaries Meeting
Design
11.Visualizing the design 12. Volumes 13. Reports
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Lab 1 — Getting Started

The CDOT training data set is used by several different classes, some of
which require a model file that has already been setup. For this class, we
need to start with a new model file, so you will first delete the current
one, then create the new one.

Start MicroStation

1. Double-click the InRoads icon on your desktop (or use the Start menu).

Bentley InRoads

2. On the MicroStation Manager dialog, select the Project 12345, then
highlight the file 12345DES_Model.dgn in the
\Design\Drawings\Reference_Files folder.

?-.’j MicroStation Manager
Directory  Help
Directories:

[12345DES_Model.dan .ADesigniDrawingzhReference._Files' 20 - VB DGN
12345DES_Align.dan =2 T

12345DES_Interchange.dgn [ Projects

12348DES_Intersec1005HEE.dan = 12345

12345DES_Model.dgn (= Design

12345DES_Phaszing.dgn (= Drawings

12345DES_Prof.dgn = Reference_Files

Elbert.dan
List Files of Type: Dirives:
MicroStation DGM Files [*.dgn] v| = | —

[~ Bead-Only Cancel
™ Show File lcons

‘Workspace

_—__ User: [COOT User |
r’ Project: [12345 =

el Interface: [COOT ]|
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3. Choose File > Delete.

P2 MicroStation Manager
[ Ee Directory  Help
Mew... Ctrl-+M

Copy... 30 -VBDGN
Rename...

Delete...

Properties % Alt+Enter
Merge...

Compress

Upgrade Files to V&...

1 C:'\Projects\12345'Design\Working\CU 12345DesignModel0 1.dgn

2 Ci'\Projects| 12345 Design \Drawings \Reference_Files\SDMN 123450esignModel0 1.dgn
3 C:'\Projects\12345'Design\Drawings \Reference_Files!12345DesignModela5.dgn

4 C:'\Projects\ 12345\ Traffic_ITSWorking\CU 12345TrafficDesignModel0 1.dgn

5 Ci'Projects| 12345 Design\Drawings \Reference_Files!123450esignModel01.dgn
6 C:\Projects!12345\Design'\Drawings \Reference_Files'12345DesignModel55.dgn c |
ance

7 C:\Projects!\ 12345 Traffic_ITS\Drawings‘\Reference_Files\12345TrafficDesignModel##.dgn
8 Ci'\Projects\123454Traffic_ITS\Working\CU 12345ExistingSignModel0 1. dgn

9 C:'\Projects\12345\Traffic_ITS\Drawings!12345SigningPlan55.dgn

10 C:'Projects! 12345 Traffic_ITS\Drawings\Reference_Files!12345TrafficDesignModel55.dgn

Exit

y Interface: [CDOT =]

4. On the Alert box, choose OK.
5. Choose File > New.
6. Set the folder is \Design\Working
7. Key in the name CU12345DES_Model.dgn
2 New
irectory
Directories:
[CU123450ES_Model.dgn C:AProjectsh1 23455D esigniiw orking,
123458DES_Prof.don =2 T
[ Projects
212345
(= Design
= working
Cancel
File Type: Dirives:
MicraStation DGN Files [* dan] x| C =1 Help
™ Show File lcons
- Seed File
.. AStandards-Global\MicroStationtseedy3D-5eed_COOT dgn Select...
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8. Choose OK to create the new file, then OK on the MicroStation Manager.

This file is typically prefixed with your initials while you are working on
it. When it is ready for other disciplines to reference, you will take your
initial off and move it to the Reference_Files folder.

9. Choose OK.

The design file is saved into the Working folder, using the
CU12345DES_Model.dgn name. You are automatically switched into
this design file, and InRoads starts.
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Review the different parts of the InRoads menu.

Menu Bar
This is the Primary menu system for
InRoads commands. Toolbar menus are Minimize

also available under Tools>Customize. \ijimize

-
% Befntley InRoads 2004 Edition =Joed
Eilevgurface Geometry Evaluation Modeler Drafting Tools Help
Data Type | Active Features Deleted | Total |

T Breakline Fea. .. a 0 0 i}
% Contour Feat...

- 23 Surfaces
+ 9 Befauit

1 Inferred Brea...
@ Interior Feat...
*+ *Random Feat... 0
:: Range Points
@Triangles 0

Toggles the Style Lock

=] Fo oo
[=T = R = I = R = N = Y =}
oo oo

[ R e Y R e e

o o

Workspace toolbar (InRoads Explorer) Information window

This toolbar has a tab for each of the When an item is selected in the
data types that may be loaded into Workspace toolbar, this area
InRoads, where you can see what files displays information about the
are loaded and what they contain. selection

There are several “right-click” options
that can be used to load, save, delete,
etc.

| Bt Bentley InRoads 2004 Edition WE X

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

File 'C:\Projects... \InRoads\12345.rwk’ Opened

1 .
Messages appear in the space at the bottom
of the menu, as well as in the MicroStation
prompt and message fields.
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Project Defaults

Project defaults define which preference and style files to open with each
design session. They also set the default folders for opening and saving
your InRoads data files. If the machine you’re on has been used for a
previous training class, you will not need to complete the first few
steps. Skip to 5; if the configuration is in your list, start there.

Create a new Project Default

1. Choose File > Project Defaults.

£ Set Project Defaults E]
Configuration Name: |N0ne j l:l
Default Preferences Clase
| Mew...
| Copy...
| Rename...
| Delete
|
| [
| Impot...
| [[E |
| Help
Default Directory Paths
|
|
|
|
|
|
|
|
|
|
|
|
Drefault Grid Factor Export
Grid Factar: [~ Active Only
2. Choose Import.
& Open
Look in: |_} Project_Configuration j L] EF Ed-
(B Desktop
(£ My Documents
-_J My Computer
<g# Local Disk (C:)

2, DVD/CD-RW Drive (D7)
2 Server on "New Server (Minnie)' (S:)

|2 Shared Documents —
Fie name [ My Documents
| Todd’s Documents —_| Cancel
B |3 Training’s Documents nee
& My Network Places Help
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3. Set the Look In folder to C:\Projects\12345\Project_Configuration.

& Open

4 |CDOT_Disciplines_¥3_02.reg

Look in: |_} Project_Configuration j L 5 Ed-

File name: |C DOT_Disciplines_V3_02 reg

Files of type: |Regist|ation Files {*reg)

j Cancel
Help

4. Highlight CDOT_Disciplines_V3_02.reg and choose Open.

The .reg file contains project defaults that have already been configured
for CDOT disciplines. In addition, they use variables in place of hard-
coding the folder structure so different projects can use the same

configuration.

B4 Set Project Defaults

€]
X

Configuration Mame:

Default Preferences

Preferences [*.ini):

Styles [*.ini]:

Survey Preference [ fxp):
Turnouts [* bxt):

Dirainage Structures [*.dat]
Rainfall Data [*idf, *.rtc)
Dirafting Motes [*.dft]

Pay Items [*.mdb]

Default Directory Paths

Froject Default Directory:
Projects [ nwk]:
Surfaces [*.dim]:

Geometry Projects [* alg):

Fioadway Libraries [* nwl]:
Survey Data [ fwed):
Dirainage [ zdb]:

Style Sheet [*.xsl)

Survey Feature T able [* fwf]:

[COOT Litiities Discipling j

|$[EDDT_PHEF]\EDDT-Preference
|$[EDDT_PHEF]\EDDT-Sters.ini

|$[EDDT_PF|EF]\EDDT-S urvey_Fe
|$[EDDT_PF|EF]\EDDT-S urvey_Pr

|$[EDDT_W'KS FJStandards-Globaly
[$(MS_DEF)

[$MS_DEF)Utiities",
[$iM5_DEFUtiities\InRoads'

|$[M S_DEF]Utilitiesh nR nadss
|$[M S_DEF]Utilitiesh nR nadss

Typical Section Libraries (*tml): [4{15_DEF]Utiities\InR oadsh

|$[M S_DEF]Utilitiesh nR nadss

[$IMS_DEF)

[$IMS_DEF)

|E: “Program Files\workspace-COOT S tandard

#ML Data [".xml) |$[MS_DEF]UtiIities\InHoads\
Guantity Manager [*.mdb] |$[MS_DEF]

Drefault Grid Factor Export

Grid Eactor: {1 nooo I Active Only

Apply

Cloze

LCopy...
Fiename...
Delete
Browse. ..
Impaort...
Export...

Help

P e
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5. Click the drop-down next to the Configuration Name and choose
CDOT Design Discipline.

B4 Set Project Defaults E]

Canfiguration Name: |CDOT Design Discipline |

Default Preferences

Cloge
Preferences [.inil: |OT_PREFICDOT Preferences.ini
Styles [ini): |$(CDOT_PREFINCDOTStyles.ini Copy...
Survey Feature Table (“fwf].  |PREFRCDOT Survey_Features. huf Rename...
Survey Preference [ fxp): |EF]\EDDT-Survey_F'references.fxp Del;e

Turnouts [* bxt): |
| Browse. ..

Dirainage Structures [*.dat]

Riainfall D ata [*.idf, *.rtc) | Import...

Drafting Mates (. dft) |alvInRoads\Notes\CDOT-Nates.dit Ezport..

Pay ltems [*.mdb) |$[MS_DEF] Help

PR

Default Directory Paths

Project Default Directony: |$[M S_DEF)Design',

Frajects %k | $(M5_DEF DesigntInRoads
Surfaces [*.dtm]: | $(M5_DEF DesigntInRoads
Geometry Projects (% alg): | $(M5_DEF DesigntInRoads

Tupical Section Libraries [* tml): |$[M S_DEF|DesigntInRoadsy

Roadway Libraries [*nl): | $(M5_DEF DesigntInRoads

Survey Data [* frd): |$M5_DEF)

Drrainage [*.zdb]: |$[MS_DEF]

Style Shest [*.xsl) | Standards-GlobahinR oads\<ML Style Sheets
#ML Data [".xml) | $(M5_DEF DesigntInRoads

Guantity Manager [*.mdb] |$[MS_DEF]

Drefault Grid Factor Export

Grid Eactor: {1 nooo I Active Only

6. Apply, then Close the Options dialog — do NOT use the X in the upper
right corner or the Project Defaults will not be activated.

This will be the active configuration each time you enter InRoads unless
you change it.
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Check your .ini files.

7. Inthe Explorer window, choose the Preferences tab in the left side of
the window and make certain the correct .ini files are loaded. If not,
review your Project Defaults or ask for assistance.

£ Bentley InRoads 2004 Edition E]@

File Suface Geometry Evaluation Modeler Drafting Tools Help
: File Mame J Type
- [% Preferences £ CDOT-Prefer... General
C:\Program Files\Workspace-CDOT'\Standards-Global\InRoads'Preferences\CDOT-Preferences.ini CDOT-5tyles.ini Geometry
B8 C:\Program Files\Workspace-CDOT'Standards-Global \InRoads Preferences\CDOT-Styles.ini
= Surfacesj = Geometrl,-'j & Typical SectionsJ H* Roadways [ Preferences < 1 =
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Review design parameters for InRoads
1. From the InRoads menu, select Tools > Options.

2. Select the Units and Format tab.

& Options E]

Afives ] Factors ] Substitution ] Access Control ] Rail ]
Precision ] General  Units and Format lGeometry ] Tolerances ]

Units Help
Linear:
Angular: Degress -
Format
Station: s5+55.58 -
Angular: ddd"mm'ss.s" -
Slope: 50% -
Aspect: ddd.ddd -
Apply Preferences... | Close

3. Review the parameters.
4. Select the other tabs and review the CDOT default project parameters.
5. Close the Preferences dialog.

If changes are made to the preferences, then you must Apply to make the
active in this design session. They will be automatically reset when you
next start INRoads.

Open the locks toolbar.
6. From the InRoads pull-down menu, select Tools > Locks > Toolbar.

The Locks toolbar may already be open when you start InRoads. It can
be docked on the Explorer window or floated on-screen.

Locks =

<Unnamed: - B @\)f[?{ B sd.Tt'E'|

7. Review each lock by placing your cursor over the icon.

8. Leave the Locks toolbar open for future use.
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Challenge lab: Preview the InRoads Workflow

You’ll be going through each of the following topics in detail during this
course. If you finished the previous lab early, you may want to try your
hand at a quick run-through similar to the demo your instructor just
presented.

Load InRoads data into memory
1. From the InRoads toolbar, select File > Open.
2. Set Files of type to Projects (*.rwk).
3. Open 12345Preview.rwk from the \Miscellaneous folder and

This loads the different types of previously created data files. These
include the geometry project, the existing dtm, the template library and
the roadway library.

Review the existing surface data

1. Right-click on 12345 existing ground under Surfaces in the left-hand
portion of the InRoads menu (called the Explorer portion of the menu).
You may have to expand the menu by dragging one of the edges.

2. Choose Set Active.
3. Right click again on exist and choose Properties.

4. Review the surface information, then Close the Surface Properties
dialog.

5. Highlight 12345 existing ground and review the DTM data that make
up the surface in the right-hand section of the Explorer window.
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Review geometry data

1.

o 0o &~ DN

Click on the Geometry tab, then double-click on 12345Preview and
review the geometry information in the right-hand side.

Right-click on alignment SH86 in the geometry project 12345Preview.
Select Review and scroll through the alignment data.

Close the Review box when finished.

Double-click on SH86 to see its vertical alignment, SH86 V.

Review SH86 V.

Review typical sections for this project

1.

o &~ N

Click on the Typical Sections tab.
Double-click on Templates.

Double-click on SH 86 1L-1L Rural.
Double-click on D_SH 86 Finished-Grade.
Click on Right Backbone.

Review the right backbone segments for the finished grade surface in the
right-hand side of the Explorer window.

Review other template zones as desired.

Note: You can also edit the typical section directly from the Explorer
with a right mouse click.

Use the same method in the previous step to review the decision table
Plains_Z=12'@6:1 entries.

Note: You can also edit the decision table directly from the Explorer
with a right mouse click.

Use the same method as above to review the station and template setups
for the roadway definition SH 86 with dec table.

Note: You can also edit the roadway definition directly from the
Explorer with a right mouse click.
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View contours

> LN

Turn Write lock on.

Set the mode to Pencil.

Turn Style lock on.

Select Surface > View Surface > Contours.

The View Contours dialog box does not display since Style lock is on.
The active preference is used to display the contours.

View the proposed bypass alignment, SH 86.

1.

Select Geometry > View Geometry > Active Horizontal.

Alternately, you can right-click on SH 86 from the Explorer window and
select View.

Station the SH 86 alignment

1.
2.
3.

Select Geometry > View Geometry > Stationing.

Apply to use the default preference to station the alignment.
Window in and take a look at the stationing.

Remain in the View Stationing command.

Under the Regular Stations tab, change the stationing preference to
Parallel orientation with Center Center justification.

Apply the command again — do not delete the original stationing.

With Write lock on in Pencil mode, the old stationing is automatically
deleted and the new stationing displays.

Close the View Stationing dialog. Since you did not save the
preference, your changes will not be saved.

Create a Profile of the existing ground

1.

Select Evaluation > Profile > Create Profile.

Notice in the Symbology category, the 12345 existing ground surface
is set to use a named symbology of Existing Ground.

Keep the Profile command open.

Choose Surface > Surface Properties.

Page 26

Roadway Design Using InRoads



Chapter 1 Getting Started

9.

Set the Surface to 12345 existing ground.
Choose the Advanced tab

Note the Profile Symbology and Cross Section Symbology are set to
T_Existing Ground. This is where the symbology a surface will use on
profiles and cross sections is assigned.

Close the Surface Properties dialog.
Choose Apply.

You will be prompted to Identify Location. <D> for the lower left corner
of the profile in a clear area of your design file.

Zoom in and review the profile information.

View and annotate the proposed vertical alignment

1.
2.

Select Geometry > View Geometry > Vertical Annotation.

Select Apply and the vertical alignment is annotated in the profile
window you just created.

Review the typical sections for this project.

o A~ w NP

8.
9.

Select Modeler > Define Typical Sections.

Select the Template tab.

Double-click on the SH 86 1L-1L Rural template.

Use the Layer and Segment tabs to review the template.

Use the Next button on the Segment tab to Review the template
segments.

Close the Edit Template dialog and repeat for template
SH 86 2L-2L Rural.

While still in the Define Typical Section dialog, review the decision
table used to develop sideslopes for this project.

Select the Decision Tables tab.

Double-click on Variable Cut and Fill.

10. Review the decision table entries.

11. Close all dialogs when done
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Review the roadway definitions

1.
2.
3.

Select Modeler > Define Roadway.
Double-click on the roadway definition SH 86 with dec table.

Review the transition entries, and notice the transition between 2 lane
and 4 lane typicals. Double-click on the first station. Each entry has a
dialog behind it that controls the transitioning and other criteria for
modeling the roadway.

Close all dialogs when done

Model the road with the given data

1.

2
3.
4

Select Modeler > Roadway Modeler.
Review the default preference setup on the Advanced and Main tabs.
Apply the command to model the road.

Review the results of your Roadway Modeler run.

Cut a set of cross sections

e

© © N o O

Cut cross sections along SH 86 showing surfaces 12345 existing ground
(existing ground), D_SH 86 Finished-Grade (finished grade of the
proposed road) and the three additional layers, D_SH 86 Base-Course-
Top, D_SH 86 Subbase-Top and D_SH 86 Subgrade-Top

Select Tools > Options > Factors and set the Text Scale Factor to 40.
Apply, then Close the dialog box.

Select Evaluation > Cross Sections > Create Cross Sections.
Select Apply on the Cross Section dialog

Place a <D> in a clear area of your file to define the location of the lower
left corner of a cross section set.

Select Close.

Window in to see the information contained on the sections.
Select Evaluation > Cross Sections > Cross Section Viewer.
Set the Zoom Factor to 1 and the Time to 0.5, then choose Run.

If you have more than one view open, you must <D> in the view to start
the run.
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Compute end area volumes
1. Select Evaluation > Volumes > End Area Volumes.

2. Set the Existing surface to 12345 existing ground and the Design
surface to D_SH 86 Finished-Grade.

3. Apply and view the results, then Close all dialog boxes.

Visualize the new roadway

Choose Tools > Application Add-Ins.
Toggle on Drive Roadway and choose OK.
Select Modeler > Drive Roadway.
Highlight the Horizontal Alignment SH 86.

Highlight the Vertical Alignment SH 86 V.

o o &~ L npoE

Choose Run.

If you have multiple windows open, you must <D> where you want to
see the drive-through; if you only have one window open, it
automatically uses it.

7. Close the Drive Roadway dialog.

During the rest of the course, you will be re-creating this roadway,
learning the components and how they relate together to model the
roadway.

8. Select File > Exit on the MicroStation menu. When prompted to save
your changes, choose No to All.
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2. Digital Terrain Models (DTMs)

A digital terrain model (DTM) is a mathematical representation of topography that
includes points and triangles and is often referred to as a surface. The triangles
allow the DTM to provide elevation information at any location by interpolating the
elevations of the three points making up the triangle in question.

Using Delauney’s criteria, InRoads calculates the smallest triangles possible for a
given set of point data. Delauney’s criteria states that any triangle formed may be
circumscribed and no other point will fall within the circle. Linear features must
sometimes violate Delauney’s criteria in order to hold a constant slope between
points. In other words, linear features will not allow triangles to cross them.

You may load as many DTMs as you need into memory when using InRoads. It is
typical to have several DTMs loaded, since you will have an original and several
design surfaces (such as a finished grade and one or more subgrades). At any given
time, only one surface is active, meaning it will be the default when using any
command requiring a surface.

When a digital terrain model is saved to the hard drive, it takes on an extension
of .dtm.
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DTM Point Types

Random

= Normal topo shots
= Often used for spot shots, local highs and lows

Breakline

= Used to represent linear features such as ditches, ridges, and edges of
pavement, and named accordingly

= No triangles cross breaklines — they take precedence over random
points

= Must have at least two points to form a breakline (lines, linestrings,
curvestrings and complex chains are acceptable for import)

= Can be densified or thinned

Contour Points

= Use when data comes from contours, e.g., digitized from aerial maps
= Work much like breaklines with a constant elevation

= Converts lines, linestrings, curvestrings and complex chains into DTM
points

= Can be densified or thinned

Inferred breaklines

= Only used with contour points

= Generated by the software

= Eliminate flat spots by forcing a slope on every triangle
= Add overhead to your surface

Interior

= Used to model holes in your surface where there is unknown survey data
or areas you do not want considered in the DTM

= Requires at least three points to model a closed shape
» No triangles are formed inside an interior boundary

= You can have more than one interior boundary per surface, but they can
not overlap

Exterior

= Define limits of triangulation
= Requires at least three points to model a closed shape
= There is only one exterior boundary per surface
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Surface Triangulation

In order for a surface to be used for contouring, modeling, etc., it must have been
triangulated. The original ground surface received from Survey will already be
triangulated, however, if any changes or edits are made to a surface it will have to
be triangulated again before the changes will show up in displays of the surface
either in Plan, Profile or Cross Section.

Surface > Triangulate Surface

i Triangulate Surface E]
Description:  Existing Ground from multiple Close |

[ Wiew Triangles Magimun Lenath: [g,00 ﬂ Hel
Oelp

[" Extended Data Checks

Features Results

[” Load Tagged Graphics Mumber of Paints:

[ Delete Suface Contents Mumber of Triangles:
Filter Tolerance: [g.oo Elapsed Time [Seconds]:

tare...

A surface may also be triangulated by right-clicking it in the InRoads Explorer
menu and selecting Triangulate from the list of available commands.
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Intelligent DTMs

InRoads’ digital terrain models are intelligent models. By using Feature Names,
Feature Styles and Named Symbologies as described below, the models will know
what types of features can be displayed in which views as well as the symbology
they will use to display.

Named Symbolo
Feature Name Feature Style . y 109y
. . L . Gives the feature its level
Unique identifier for each »  Tells the feature what it » .
. . and other graphical
feature ina DTM. can display and where. attributes
> Ftr > . > )
Surface > Ftr > Ftr Prop Tools > Feature Style Mgr Tools > Symbology Mgr
/ \
/ \
il Feature Properﬁes \
Surfage: D_fiH 86 Finished Grade Style \
Available: g
Eclie BRALTo10M || Fimg
Name /| st D ﬂ B:HAlL:Tﬁ-wH
Exterior Baund Eteriar Bound C B_RAIL_Ty-3 ;
e EaiorBobden Dk BRAIL Ty |
Fi_toe E=terior Boundary Cre B_RAIL_Ty-7_SECT
SH 86AT_Edge-of-.. D_EOP Cre greeiklilne
SHEEAT_POSS  D_POSS Cre entering i =
SH 86RT_Sfoulder D_SHOULDER Cre |/D ABC Classt [ Q
D_Toe-of-Fill Cre
Certerling Cre Pay ltems
/S:ggH:ESQSESD s g:EggS E:: Narme | Description | From Style |
NSHEELT_Shoul D_SHOULDER Cre
v Rl D_Toe-of-Fill Cre
/ & Symbology Manager / E]

B Feature Style Manager

Freference File:  C:\Program Clase
Files'\ork space-CMAT \Standards-Global*

IE

Fileh

Preference File:  C:\Progr.

Cl
)ég{wace-EDDT\Standards-Gl

Mew..

D_GUTTER -~
Mew D_HINGE | Edi...
Mame |,B€scription fad D_HkA_Pr
D_HMA_Pymt_(GF 55,7 HEF (Grading 5] (75) PG & Edit... D_MEDIA Copy...
D_HMA_Pymt_(G . HBP [Grading 5] (75) PG 71 BERSR e Arrotat
D_LANELINE Line Dividing Lanes Capy... STt P Delete
PR LT : D_ROADY/AY Bsphal [
D_POSS Paint of Slope Selection Rename. .. rJ y Heln
D_ROADWAY-Azphalt  Edge of Road - Asphalt Edit Narhed Symbol =
D_HDAD\%-DM Edge of Road - Dit Delte | B¢ = 57 /oS
D_ROADWAY-Gravel Edge of Road - Gravel g =
TN — [
05| & Edit Y eature Style
o LA Symbology Cloze
o 1 Mame:
et o Usze Level Caolar |
DT Description: \[Paint of Slope Selection Cloze Drefault Line DES_ROADWSY_Point-of-Slope-SelecBYLEVEL
< Spmlhelagy Drefault Text DES_ROADWAY_Paint-of-Slope-SelecBYLEVEL
— Narme: < v Drefault Point DES_ROADWAY_Paint-of-Slope-SelecBYLEVEL
s = = | |PlanLine DES_ROADWAY_Point-of-Slope-SelecBYLEVEL
Plan Text Mot Initislized
Mest > ;
New. | Edt. | _tew> | Plan Paint Not Initalzed _ Hee |
Delete Profile Line Mot Initialized
Prafile Text Mot Initislized
Fay Item M ame: Help Profile Point DES_ROADWSY_Paint-of-Slope-SelecBYCELL
— Crozs Section Line Mot Initislized
3.0 /Flan Display Crozs Section Text Mot Initislized
¥ Line Segments Crozz Section Point DES_ROADWAY_Poaint-of-Slope-SelecBYCELL
™ Paintg
g Uninitialize Edit...
b Anngtation Frofile Dizplay
Iv Attach Tag Iv Projected Line Segments
Cross Section Dizplay I Projected Points
¥ Paints Iv Crossing Points
v Annatation v Annatation
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Feature Names

Everything in a DTM is a feature and every feature must have a unique name.
Often, when creating new features, you will be asked to supply a Seed Name.
This seed name is used as the base for a unique feature name. For example, if
you use creek as the Seed Name, and you load more than one (with a level or
selection set, for example) the second will be named creekl, third creek2, etc.

A feature can be either triangulating, such as breaklines representing ditches,
centerlines, etc. or it can be non-triangulating, such as utilities that are below or
above the ground surface. These types of non-triangulating features can be
shown on cross section, profiles and in plan view without affecting the
triangulated network.

Feature names are stored within the DTM.

Feature Styles

Feature Styles are assigned to features in the DTM. They control where and
what the features is “allowed” to display, as well as assigning a named
symbology. For example, when you assign a feature style to a feature, you are
determining if it can be displayed in plan using lines, points and/or annotation; if
it can be displayed in sections using points and/or annotation, etc.

Feature Styles are stored in CDOT-Preferences.ini.

Named Symbology

Named Symbologies are just what they sound like — setups, such as color,
weight, line style, font that can be saved by name. They even go one step farther
allowing these setups to share a name while establishing different symbologies
for plan, cross sections and profiles. This way, one entity that uses a named
symbology can still display using different setups in plan vs. cross section vs.
profile. Just about anywhere you assign symbology, you can use a named
symbology instead.

Named Symbologies are stored in CDOT-Preferences.ini.
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Feature Selection Filters

Feature Selection Filters allow a method of segregating features for use in other
commands. For example, if you are working with the breaklines that form a ditch,
you can use a selection filter containing just those breaklines, then turn on the
Feature Filter Lock. Future commands that use features will show only those

specified by the filter as being available.

Feature Filters are stored in CDOT-Preferences.ini, and therefore cannot be created
by users. The CDOT configuration contains predefined filters.

&8 Feature Selection Filter

)
X

o
-

Caticel

Save

Filter Hame: |§><S Exluded from Trangulation
Start with: 4 * Mane
Build Selection

Attribute: | M ame

Walue: |

tode: * |nchide " Exclude

Add Rule |

Sawe Az

Delete

Ti:

Help

Rules:

Exclude &l Features
Include Do Mot Triangulate = False
Include Display Points in Crazs Section = Falze

Current Fesults:

Move Down

i

Clear &l

ext?

il

T_Billboard Dwer 10kt
T_Billboard O+ver 10f280
T_Billboard Under 10ft
T_Billboard Under 10ft Light
T_Billboard Under 10ft Lights
T Bin'walls

Locks

X

| XS_Bdudedfrom ~ BN¥5¢ H— | 8|

o
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Creatinga DTM

The existing ground DTM will be provided by Survey and proposed DTMs will be

created by InRoads tools such as Roadway Modeler. However, there may be times
when you may have to create or supplement one of these DTMs. If so, the data used
to create the DTM may be in one of several formats. The most common formats are

described below.

ASCII (text) Files

ASCII data can be loaded from several different formats. Using the File >
Import > Surface > ASCII command, you can specify the format for your data.
Some commonly used formats include:

= Xy,Z*

northing,easting,elevation*
station,offset,elevation (baseline alignment required)*

*Can have additional columns for “pen-up, pen-down” to define separate
linear elements in one file, for feature names, features styles, etc.

£ Import Surface [Z]
From Graphics ASCIl | DEM | iGRDS |
Surface: |12315 existing ground ﬂ Apply |
| =
Features Frevi
. review...
Seed Name: [T_Biboard Over 108+ 4] _Proven.|
Featurs Style: [6_RAIL_Ty-10m | %
Point Type: |Rand0m ﬂ
[ Exclude from Triangulation Preferences...
Target Help |
Geometry Project: |Defau|t ﬂ
Horizontal Mignment: Diefautt - ﬂ
File Name: Start at Line:
| I =
Delimiter: Space -
Columns
Column 1 Column 2 Column 2 Column 4
| D ﬂ | Narthing ﬂ | Easting ﬂ | Blevation ﬂ
Al i
Close

Roadway Design Using InRoads
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Surface from graphics

Graphical data is sometimes used to generate existing or proposed surfaces

using File > Import

> Surface > From Graphics. When using graphics, some

key points are listed below.

Elevations may be taken from the element or from surface (if
the surface has been triangulated already).

Elevations may be taken from text if you’re loading random
points that are graphically displayed in the correct location,
with text listing the elevations.

Linear features that contain curves can be densified using the
chord height tolerance (set under
Tools>Options>Tolerances).

Linear elements can be densified by setting a maximum
segment length or a point density interval.

Points on linear elements can be thinned upon input using
the Thin (and Tolerance) option.

Features
™ Use Tagged

Seed Name:

G Import Surface g

From Graphics | AsCll | DEM | 1GRDS |
Surface: |12345 r— j | ........... s Dh’l
Load From: |Single Element j

JrLG oGO Ports -]
Elevations: lm
Intercept Surface: I—_| %
I~ Thin Surface 4

Trrpres l— Preferences...
Help

Graphics Name

T_Edge of Driveway (Asp ﬂ

Featurs Style: ’m
Paint Type: IW‘
™ Maximum Segment Length: l—
I~ Paint Density Interval: l—
Duplicate Names:
(" fppend 1 Replace * Rename
™ Exclude from Triangulation
Close
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Reviewing a Surface

After a surface is created, you may review the data it contains using Surface
Properties or Feature Properties.

Surface > Surface Properties

-,

ﬂ Surface Properties g [l
Main ]Advanc:ed]
Suface: D_SH 86 Finished G+
Name: _SH 86 Finished Grade
Description: d By Roadway Modeler
Report...
Madmum Length: [p oo Q
Help
Preference: D_SH 86 Firished G v|  _ pata Totals
Material: Active  Features Deleted Total
™ Extended Data Checks i g e g o
Breakline: 451 1l 0 45
Contour: 1] 0 0 0
Data Range - 1| Irfemed: 0 0 0
Poirt Type: ’m
Minimum Maximum HEH L g L g
Morthing: 15565959.71 1556323.13 Bxterior; 57 1 0 57
Easting: 3279119.62 328011037 | | All Points: 548 12 0 h43
Elevation: 6607.53 EB628.45 | | Trangles: 640 100 740
Apply Close
» =~
&4 Surface Properties g [l
Main  Advanced ]
Surface:  [D_SH 86 Firished G =]
Cross Sections 1 Help
Symbology: 1D_ﬁrﬁy;ed-&ade{ v] I¥ Use Features Only
Profiles
Symbology: D_Finished-Grade « i
Offset  Distance Symbology Color Offset  Distance Symbology Color
1 [ooo [Defauit =[] & | [Defaut =[]
2 oo [Defaut =[] © o [Defaut =[]
3 oo [Defaut =[] 2 Jomw [Defaut =[]
4 [ooo [Defaut =[] 2 | [Defaut =[]
5 [oo0 [Defaut =[] * o [Defaut =[]
& [oo0 [Defaut =[] % | [Defaut =[]
Z [oon [Defaut =[] B [w [Defaut =[]
& [oon [Defaut =[] & [ [Defaut =[]
Apply Close ]

The Surface Properties dialog allows you to change the name, description or
preference associated with the surface. By accessing the Advanced tab, you can
also set the named symbology to be used when displaying the surface ground line in
profiles and cross sections. The Advanced tab also allows the establishment of
Offsets that can later be displayed when creating or updating a profile.
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Surface > Feature > Feature Properties

&4 Feature Properties

M=

I~ Refresh/Display in Plan Yiew

Surface: 12345 existing ground v] Shyle m
Available: Selected: _
EEE) B_RAIL_Ty10M ||  Priman: Bl
- i : : =
Mame | Style | Descript # | ﬂ B:HAIL:Tﬁ-‘I fil=} Jebdae ok O =
T_Edge of Gravel R...T_Edge of ...Edge of [ B_RAIL_Ty-3 3 Filter...
T_Edge of Landzca.. T_Edge of ...Edge of L B_Ra&IL_Ty-7 - -
T_Edge of Landsca.. T_Edge of ...Edge of LC B_RAIL_Tw-7_SECT ; List Pairts...
T_Edge of il Parki... T_Edae of ...Edae of [ EIEEEHIFE
T_Edge of Oil Parki... T_Edge of ...Edge of { BIEMne [oe] | Movel Mew Style...
T_Edge of Oil Parki.. T_Edge of ... Edge of { | ID ABC Class1 Q
T_Edge of Oil Parki... T_Edge of ...Edge of [ Help
T Edgeof Oif16  T_Edge of ..Edge of { Pay ltems
T_Edgecf 0iN19  T_Edgeof ...Edgeof Name | Description | From Style |
T_Edgeof 0i123  T_Edgeof..Edgeof [
T_Edge of i3 T_Edge of ...Edge of [ _J
T_Edge of il T_Edge of ...Edge of
T_Edge of OiN7 T_Edge of ...Edge of [
T_Edge of Oil20 T_Edge of ...Edge of
T_Edge of 0il214  T_Edge of ..Edge of [ &l
T Edoecf 0ilZ25 T Edae of .. Edae of (¥
< I - Nane
Triangulation
Name: T_Edge of D116 Feature Type: Breakline -
Description: Edge of O Faint Density Interval:  [0.oo ﬂ
Parent: I~ Exclude from Triangulation

Close

2 Results

Feature Points

Hame: T Edge of 01llle

Desciption: Edge of (Qil
Surface: 12345 existing ground
Type: Brealkline
Style: T_Edge of (0il
Length: 2676855
Point X T Z
3271470.090 1558288 .150 6593.140

2 3271519 .880 1558277 580 6590.920
3 3271569 . 460 1558266 . 850 6588 680
4 3271620.830 1558255.730 6586.320
5 3271678 .550 1558243.200 6583.840
6 3271738.880 1558230.430 6581.380
7 3271794310 1558218 440 6579.120
g 3271852 .350 1558206.080 6576810
9 3271913 .850 1558193 .040 6574.810
10 3271973 .830 1558180, 200 6572.940
11 3272030.740 1558167 .990 6571 .590
12 3272080.760 1558157 . 640 6570.520
13 3272151 .690 1558142.720 6569.600
14 3272206.880 1558130.890 6569.180
15 3272246.800 1558122490 6568.970
16 3272294 .500 1558112 630 6569.120
17 3272333.110 1558104310 6569.270
18 3272391 060 1558091 . 770 6569750
1.9 3272447 470 1558079.500 6570.190
20 3272498 .950 1558067 . 880 6570.310
£

Save bz
Append...
Dizplay
FErint

Help

dud:

Diztance Along
0.o00

50.
101.
154.
213
275,
331.
391.
454 .
515.
573.
624.
637,
753,
794 .
843,
a82.
942 1138
999 849

1052 624

943
725
338
454
170
927
313
213
580
a0l
a9z
380
az25
620
323
az25

The Feature Properties dialog allows you to change the name, description and
style of an individual feature. You can also get a listing of all the points that make
up the feature by highlighting the feature in the list (or using the target button to

graphically identify it) and then choosing List Points.
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Tracking the Surface

The Tools > Tracking > Tracking command allows you to move your cursor and
get a readout of the coordinate location and the interpolated elevation, as long as
you are in a triangulated area. By toggling on the information you want, then
choosing Apply, you can also Data point at any location and have the information
written into the design file.

B8 Tracking

v Morthing:
v Easting:
v Elesation:
v Slope:
v fzpect
v Station:

v Dffzet:

N =1556178.89
E =3279890.22
Elev =6618.85
Slp=2.03%
4729379"
Sta=227+59.90
Leio2 12

Activate
Symbology. ..
Cloze

Help

diid

Note that the station and offset are also available for tracking when a geometry
project is loaded and has an active alignment.

Roadway Design Using InRoads
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Combining DTMs

Merge Surfaces

The Merge Surfaces command (Surface > Edit Surface > Merge Surfaces) is
typically used to combine a design surface, such as a roadway with an existing
ground surface. By turning off the option to Retain All Original Surface Points,
everything from the original surface that falls inside the design surface’s
perimeter is removed, the design surface added and the new surface triangulated.

Other options include retaining any non-triangulating features and creating a
breakline from the design surface’s edge (exterior).

This command will not allow the destination surface to go outside of the exterior
boundary contained in the original surface, so the original surface’s exterior
would need to be removed if this command is used to combine adjacent
surfaces.

Note: Itisagood idea to use a new surface name for the Destination
surface. This ensures your original and design surfaces will
remain intact. (Just type in a new name and is will be created
upon execution of the command.)

& Merge Surfaces E]

Driginal: 12345 existing grour +
Design: SH 86 Finished Grac
Destination: ’W‘ %

Freferences...

I Betain All Original Surface Paints
Help

Iv Retain Features Excluded from Triangulatioré

Iv Add Design Surface Edge as Breakline

Included Design Suface Features

Mame Style Drescription |A ﬂ
Centerline Centerline  Created By ...
Exterior Bow... Exterior B... Created By ...
LT_Back-5i.. D_COMC_...Created By ...
LT_Cuwrb-Flo... D_CURE_...Created By ...
LT_Cuwb-Ta... D_CURE_...Created By ...
LT_Laneline D_LAMEL... Created By ...

LT_POSS D_POSS  Created By ... | MNone

Duplicate Mames:
" Append ¢ Replace % Fename
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Copy

Portion of Surface

The Copy Portion of Surface command (Surface > Edit Surface > Copy
Portion of Surface) allows you to copy features from one surface into another
surface. This can be used to combine two adjacent surfaces when the desire is to
keep the features from both. Care must be taken not to use either exterior
boundary in this case. The recommended method is to copy one of the surfaces
and remove the exterior using Surface > Edit Surface > Delete Features. Use
this as the Destination surface, then do not select the exterior boundary feature
when selecting the features from the Source surface to copy into the
Destination.

g4 Copy Portion of Surface

/oS

Souwce Suface:  [p_5H &6 Finished G |

Destination Surface: D SH 85 5R Inter

Apply |

Cloze |

Ferice Mode:
[Igrore [~ Filter ..
Features:
MName | Shyle | Descripti0n| -~ ﬂ AL

Exterior Bo... Exterior B... Created By ...
SH8ERT_... D_EOP  Created By ...
SH 86RT_... D_POSS CreatedBy ...
SH 86RT_... D_SHOU... Created By ...
SH 8EToe-... D_Toe-of... Created By ...
SHEECente... Centerline Created By ...
SHEELT_E.. D_EOF  Created By ...
SHBELT_P.. D_POSS Created By ...
SHBELT_S.. D_SHOU... Created By ..

[TRTTet S S an

Duplicate M ames:
+ pppend ¢ Replace ¢ Rename

Help

N
MNone

Roadway Design Using InRoads
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Locks affecting Surface Displays

Two locks affect surface displays.

Locks D
| XS_Bduded from BN #E M sﬁﬁ|
?

Style lock — If Style lock is on, the dialog box for the view command will not be
displayed. Instead, the display will be executed using the active surface and the
preference assigned to the surface in the Surface > Surface Properties dialog.

Locks D
XS_Bduded from BN #E M sﬁﬁ|

f

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

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

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

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

The perimeter of a DTM is an outline of the current triangles, and therefore can
only be displayed after a surface is triangulated. It should not be confused with an
exterior boundary, which actually limits the triangulation. If there is an exterior
boundary on the surface, the perimeter will be in the same location.

Surface > View Surface > Perimeter

2 View Perimeter E]
Main ]Advanc:ed ]
Suface: | SH 86 Finished G v Help
Symbology
Object | Name | Calor |
Perimeter BYLEVEL
Edit...
Apply Preferences... | Close |
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Viewing Contours

The contours for a model may be displayed using the Surface > View Surface >
Contours command. There are several preferences available in this command,
depending upon the type of surface and contours you want to display. Select
Preferences and choose the appropriate one for your application before choosing
Apply.

& View Contours E]
Main l Advanced ]
Surface: W Help

Fence Mode: lgnore -
Interval: 2 00

Minors per Major: |4 3:

Symbology
Display | Object Mame Color
[-] Major Contours DTM_Ex_Contour_M...BYLEVEL
(<] Miner Contours DTM_Ex_Contour_Mi.. BYLEVEL
= Labels DTM_Ex_Contour_T... BYLEVEL
| Major Depression Contours DTM_Ex_Contour_M... BYLEVEL
| Miner Depression Contours DTM_Ex_Contour_Mi.. BYLEVEL
Edit...
Apply Preferences... | Close |

2 Preferences
Mame
oot -
Ewisting 1" Mjr - 0.2 Minor Load
Existing 10 Mir - 2' Minar oa
Ewisting 100" Mijr - 20° Minor
Evisting & Mir - 1'Minor || save
Fropoged 1' Mjr - 0.2 Minor
Proposed 10° Mir. - 2' Minor || Save Az
i 2 Delete
Active Preference: CDOT
Help

The CDOT preferences, as shown above, relate to the type of surface, existing or
proposed, and to the interval for major and minor contours. The preferences also set
the level for displaying the contours, which in turn sets the ByLevel symbology.
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Saving a Surface

Surfaces can be saved using several methods including:
= Choose File > Save > Surface

The active surface is saved.

= Right-click on the Surface in the Explorer menu and chose
Save

& Bentley InRoads 2004 Edition

M=%

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

Data Type Active Features | Deleted

- 28 surfaces || |T7Breakine Fea... 451 11 0
+- 2 Default [ %Contour Feat... 1] 1] 1]

+ -2 D_SH 86 Subbase-Top [] Exterior Feat. 97 1 0
+-28 D_5H 86 Subgrade-Top 1% Inferred Brea... 0 0 0

+ [Z] Interior Feat... 0 0 0

** pandom Feat. .. 0 0 0

+. S 173acqpye Save AS-% ange Points N 1; IDE

ra riangles 640

L Set Active
% Surfaces | & Get Triangulate B
Toggles the Delete Ink Loc Delete
Empty

Properties...

The surface you highlighted is saved.

If the surface has never been saved, either of the above methods will bring up the
Save > As box as shown below.

2 Save As

Savein: | I InRoads

File name: |D_SH 86 Finished Grade.dtm

Save as type: |Surfac:es (*.dtm) j Cancel
Help

Active: |D_5H 86 Finished Grade =] options...

»= Choose File > Save As

= Set the Files of Type to *.dtm

= Choose the surface you want to save

= Key in the file name (or use the default)
= Choose Apply.
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Note: Surfaces have both an internal name that appears in the dialog
boxes in InRoads and a name on the hard drive that has a .dtm
extension. It is recommended that these names be the same, and
care should be taken to make certain you have chosen the correct
surface name to match the file name you specify. Otherwise, you
could accidentally save over a file on the hard drive with the
wrong surface.

The surface may also be saved as part of the project or .rwk file, which you will be
using in your lab activities.
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Lab 2 — Digital Terrain Models

Start InRoads

1. Double-click the InRoads icon from your desktop.

Bentley InRoads

2. Select the design file CU12345DES_Model.dgn from the

\Design\Working folder.

InRoads automatically starts with MicroStation, using the design file

specified.

Load the digital terrain model (DTM) provided by Survey

1. Select File > Open From the InRoads menu.

% Open E]
Look in: |_] OTM ﬂ Ay eF B2
- (&} Desktop
[51| 123458
- D My Documents
§ My Computer
=@ Local Disk (C:)
I Projects
=) 12345
[ ROW_Survey
[5) InRoads
o DTH [y
File name: <4 DVD/CD-RW Drive (D7)
Fles of type: [Sufaces (~.dtm) <] Cancel |
Help

2. Set the Files of type to Surfaces (*.dtm).

3. Navigate to the \ROW_Survey\InRoads\DTM folder.

Roadway Design Using InRoads
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4. Double-click 12345 existing ground.dtm or highlight it and select
Open.

& Open
Look in: |_}DTM j L 5 Ed-

12345 existing ground.dtm

Files of type:  |Surfaces (*.dim) | Cancel
Help

5. Cancel the Open dialog box.
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Review the DTM

1. Select Surface > Surface Properties.

This opens a review dialog where you can change the surface name,
description, maximum triangle length and the preference associated with
the surface. You can also review the coordinate and elevation ranges for
the different point types.

&4 Surface Properties g mill >
Advanced ]
Surface: 12345 existing grour
Name: 12345 existing ground
Description: BExisting Ground from mu Report
Madmum Lenath: [p 0o =
Help
Preference: Bisting 10 Mr -2 M v| pats Totals
Material: Active  Features Deleted Total
Random: 19745 w7 4184 23325
™ Extended Data Checks andem
Breakdine: 14548 1314 8 14556
Contour: 1] ] 0 ]
Data Range Inferred: 0 0 0
FPoint Type: Total =
Minimum Maximum HEH L Y L Y
MNorthing: 153196621  1559691.32 | | Exterior: 768 1 8480 5248
Easting: 3235439.38  3304750.88 | | All Points: 35061 1744 12672 47733
Elevation: 6328.23 6795.73 | | Trangles: 66573 775 67348
Apply Close |

2. Inthe Data Range category, review the coordinate range.
3. Change the Point Type to Breakline and review the range again.
You can review any of the point type’s ranges to look for discrepancies.

4. Close the dialog when you are through reviewing the data.

Display a perimeter
1. Select Surface > Fit Surface.

This sets the MicroStation view to show the entire surface, even though
nothing from the surface has been displayed. If you have more than one
view open, you must <D> in the view you want to use after selecting the
command.

2. Turn on Write lock and set the mode to Pencil.

3. Ensure Style lock is off, or the perimeter will be displayed without the
dialog box appearing.

Locks ]

<lnnamed: * & @\B"‘}( .”""" S'J+'ﬁ'u'|

tt
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Select Surface > View Surface > Perimeter.

2 View Perimeter E]

Main lﬂdvanced]
Surface:  [12345 existing grour + Help

Symbology

Object |Name |Cobr |
Perimeter BYLEVEL
Edit...
Apply Preferences... | Close |

Select Preferences, then highlight Existing and choose Load.

2 Preferences
Mame
Existing
Proposed Load
Save
Save As...
Delete
Active Preference: CDOT
Help

Close the Preferences dialog, then Apply and Close the View
Perimeter dialog.

Use the MicroStation Fit command to fit the view if you do not see the

perimeter.

Your display should now show the perimeter of the existing surface.
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Display Contours
1. Select Surface > View Surface > Contours.
& View Contours g O
Main leanced ]
Surface: f Help
Interval:
Mingrs per Major: {4 B
Symbology
Display | Object | Name | Color |
-] Major Contours DTM_Ex_Contour_M... BYLEVEL
=] Minar Contours DTM_Ex_Contour_Mi.. BYLEVEL
= Labels DTM_Ex_Contour_T... BYLEVEL
| Maijor Depression Contours DTM_Ex_Contour_M... BYLEVEL
| Minor Depression Contours DTM_Ex_Contour_Mi.. BYLEVEL
Edit...
Apply Preferences... | Cloze |

Note that the existing ground surface is already listed in the dialog. This
is because the existing ground surface is your Active surface.

2. Select Apply and the contours are displayed in your design file. If you do
not see them, Fit the view.
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3.

7.

Select Preferences from the View Contours dialog.

&% Preferences

Mame

CooT -~
Esizting 1" Mjr - 0.2 Miror
Ewisting 10" Mjr - 2' Minar
Ewizting 100" Mir - 20" Minar
Ewxizting 5' Mijr - 1" Minor
Proposed 1" M - 0.2 Minar ]
Proposed 10° bir. - 2' Minor | w

Cloze
Load
Save
Save &s...
Delzte

Active Preference: CDOT
Help

duadaalf

The CDOT standard preferences for contours are listed in the dialog. As
you can see, they correspond to different contours setups for both
existing and proposed surface models.

Highlight the Existing 100’ Mjr — 20’ Minor preference and choose Load.
Close the Preferences dialog.

2 View Contours E]

Main l Advanced ]

Surface:

Help

Interval:

20.00
Minors per Major: |4 3:

Symbology
Display | Object
Major Contours

Name Calor
DTM_Ex_Contour_M...BYLEVEL
Minor Contours DTM_Ex_Contour_Mi.. BYLEVEL
Labels DTM_Ex_Contour_T... BYLEVEL
Major Depression Contours DTM_Ex_Contour_M... BYLEVEL
Minor Depression Contours DTM_Ex_Contour_Mi.. BYLEVEL

I

Edit...

Preferences... | Close |

Apply

Notice in the Symbology category, this preference is set up to display
Majors, Minors and Labels.

Select the Advanced tab and review the settings. These are all
controlled by the preference as well.

Apply to generate the contours with the new preference.

Note: Since you were in Pencil mode the first time you generated
contours, this time the original display was deleted and replaced
with the new display.
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8. Select Preferences from the View Contours dialog and load the
Existing 10’ Mjr — 2’ Minor preference.

9. Apply to generate the contours with the new preference.

10. Close the Contour dialog.

Use Rotate View to look at the contours from different angles.

11. Select the MicroStation Rotate View command and set the Method to
Front.

Ak =D dEdo o pBa £ Rotate View E]
Al Methad! _Front ~|

Rotate View

Note: If you have more than one view open, you will need to <D> in
the view to execute the rotation.

12. Fit the view and look for any spikes in the contours.

13. Select Rotate View again and set the Method to Isometric.

tethod: |sometrc hd |
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14. Fit the view.
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16. Snap ( <T>, then <D> or AccuSnap ) to one of the contours near the

then move your cursor to rev

center of the surface,

d

fferent angles.
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17. If you are out of the Rotate View command, select it again.

18. Set the Method to Top.

19. Fit the view.

20. Use MicroStation to delete the contour display. The contours are a

f Graphic Group lock

so one delete will delete them all i

graphic group

is on.

21. Use MicroStation to delete the perimeter display.
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Display triangles

1.

Select Surface > View Surface > Triangles.

i View Triangles

/o

Main ] Advanced ]

Surface: Help
Symbology
Object | Name | Color |
Triangles BYLEVEL
Edit...
Apphy | Preferences. . | Close |

Select Preferences.

&8 Preferences
Mame
oot Cloze
1T
Propozed Load

Save

Save fz...

Delete

Active Preference: COOT
Help

duddddlf

The CDOT standard preferences for triangles are listed in the dialog.

Highlight Existing and choose Load.
Close the Preferences dialog.

Apply to view the triangles.
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BEIX]
=

& View 1 - Top

[

N o V1 P R |

6. Use Rotate View to look at the triangles from different angles.

7. Select MicroStation Utilities > Render > Phong to see a shaded view of
the DTM.

I(H View 1

Ao oA Eoa 4l
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8. Return to a top view when finished.
9. Delete the triangle display.

10. View the perimeter of the model.
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Track the surface and display elevations

1. Select Tools > Tracking > Tracking.

& Tracking
v Marthing:
Iv Easting: Symbology...
v Eleation: %
¥ Slope:

v Aspect: w
v Station:
v Dffset:

2. Toggle off all options except Elevation, then choose Activate.

3. Move your cursor around the view and note that the coordinates,
elevations, etc. are ‘tracked’ in the dialog.

B Tracking

[ Marthing: M =1557863.96
[ Easting: E =3275087.74 Cy—
[v Elewation: Elewv =6518.81
[ Slope: SIp=9.99%

[~ Aspect: A 294637

[ Station:

[ DOffset:

Close

d

Help

4. Move your cursor outside the perimeter and notice that only the Northing
and Easting coordinates are tracked when you’re outside the surface.

5. <D> inside the perimeter to display the elevation at the cursor location.

"Elev =5804.06

i

"Elev =580

"Elev =5806.80

"Elev =H808.23

"Elev =H809.02

6. Try several locations, then Close the dialog.

7. Use MicroStation to zoom in and review, then Delete the elevation
displays.
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Display the surface features

1.

Select Surface > View Surface > Features.

Main l Advanced ]

Surface: 12345 existing grour

Fitter...
Edit Style...
Features: w

Name | Style | Description | [A] ﬂ
T_Bilboard ... T_EBillboar... Bilboard 10F.. -
T_Billboard ... T_Billboar... Bilboard 10¥...
T_Billboard ... T_Billboar... Bilboard 10¥...
T_Billboard ... T_Billboar... Bilboard 10¥...
T_Billboard ... T_Billboar... Bilboard 10¥...
T_Bin Wall: T_Bin Wa...Bin Walls
T_Bin Walls... T_Bin Wa...Bin Walls
T_Bin Walls... T_Bin Wa...Bin Walls

T_Bridge T_Bridge Bridge L

T_Bridge Ab..T_Bridge ... Bridge Abut...
T Fridne 8k T Pridna  Pridna Sk [v] oe

2 View Features E] O

Apply Preferences... | Close |

Select None, then highlight the Edge of Water ... features.

Main l Advanced ]

Surface: 12345 exdsting grour Fitter...

Edit Style...
Help
Features:
Name | Style [A] ﬂ
T_Edge of Cilg52 T_Edge of Cil

T_Edge of Parking Lot=Gr...T_Edge of Par....—
T_Edge of Parking Lot=Gr..T_Edge of Par...
T_Edge of Water=Rivers T_Edge of Wa...
T_Edge of Water=Rivers7...T_Edge of Wa...
T_Edge of Water=Rivers7...T_Edge of Wa...
T_Edge of Water=Rivers7...T_Edge of Wa...
T_Edge of Water=Stream... T_Edge of Wa...
T_Edge of Wetlands CW  T_Edge of We...[v]

AR

2 View Features E] O

Apply Preferences... | Close |

Apply and Close the View Features dialog.
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4. Zoom in to see some of the features.

The features do not display as a graphic group, but as individual entities.
As such, they must be deleted individually. While a fence or a selection
set could be used to make the task easier, you are going to use a new
command, Update 3D/Plan Surface Display. This command allows
you to view or delete many of the surface displays from one dialog.

5. Select Surface > Update 3D/Plan Surface Display.

g8 Update 3-D/Plan Surface Display [Z]

Mods: " Digplay On  ©* Display Off Apply
Cloze
Surfaces: =
Default g
12345 existing ground
Help

[ Perimeter [ Suface Elevations | Color-Coded Aspects
[ Triangles [ SlopeYectors [~ Color-Coded Elevations
[ Contowrs [ Profiled Maodel [ Color-Coded Slopes
v Features: | Grdded Model

M ame | Style | Description || #
T_Billboard 0... T_EBillboard ... Billboard 108 ...
T_Billboard 0... T_Rillboard ... Billboard 101 ...
T_Billboard U... T_Rillboard ... Billboard 101 ...
T_Billboard U... T_Rillboard ... Billboard 101 ...
T_Billboard U... T_Rillboard ... Billboard 101 ...
T_Binwal:  T_Bin'wallz Bin'walls

T_Bin'wallzl . T_Bin'alls Bin'wallz Al
T_Bin'wallz8.. T_Bin‘wallz: Bin'walls "
£ > MNane

Set the Mode to Display Off.
Select the 12345 existing ground surface.

Toggle on Features.

© ®© N o

Next to the feature window, select All to highlight all the features.

You do not have to find the Water features and highlight them
individually, unless there are more features displayed and you only want
to turn off the Water ones.

10. Select Apply.

11. Experiment with some of the other displays, turning them on and off as
desired.

12. When you are comfortable with this dialog, toggle all of the displays off
and then Close the dialog.
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Review features

1. Select Surface > Feature > Feature Properties.

&% Feature Properties g | >
Surage: 2345 eristing ound_ ~ | ol
Feohre Available: Selected:
r ' B_RAIL Ty-10M | Frirnany: i = Cloge
Name | Stle | Description I!.A. ﬂ B_RAl L:Tﬁ-1 R T_Eillboard Ower 101

T_Billboard O... T_Billboard... Billboard 101 ... B_RAIL_Ty-3 : Filter...
T_Billboard O... T_Bilboard... Eillboard 10 ... B_RalL_Ty-7 - :
T_Bilboard U... T_Billboard... Bilboard 108t ... B_RAIL_Ty-7_SECT e List Pgints...
T_Billboard U... T_Billboard... Billboard 101 ... Efeézk“lﬂe

T_Billboard U... T_Bilboard... Billboard 10 ... orieling [l FEiGvel Mew Style...
T Binwalls  T_Bin'wall.. Bin'Walls [ED.BE Dlass 4

T_Bin'wallz8. .. T_Bin'wall... Bin'w'alls Help
T_BinWalls... T_Bin'wall... Bin Walls Pay ltems

T_Bridge T _Bridge  Bridge Name | Desciiption | From Style |

T_Bridge Abu...T_Bridge A... Bridge Abutm...

T_Bridge Abu...T_Bridge A... Bridge Abutm... _J

T_Bridge Abu...T_Bridge A... Bridge &butrr...

T_Bridge Abu...T_Bridge &... Bridge Abutm....

T_Bridge Abu...T_Bridge A... Bridge Abutm...

T_Bridgs Abu...T_Bridge A... Bridgs Abutm... Al

T_Bridge Cur... T_Bridge C... Bridge Curb !

T_Bridge Par... T_Bridge P...Bridge Parap... [+ Mone

Triahgulation

Mame: |T_Billboard Dwer 10ft Feature Type: Fiandam =

Description’ | Bilboard 10f or More Paint Density Intervak |1 op ﬂ
Parent: | [~ Ezclude from Triangulation

[~ Refresh/Display in Plan Yiew

2. This dialog allows you to change any of the properties of the feature.
Note that one of these properties is the Exclude from Triangulation
option.

3. Highlight one of the Edge of Dirt Road features.

&4 Feature Properties g %
Surface: 12345 existing ground - Style Apply
Feae | _l Available: Selected:
_Name. [Sule (o ﬂ g_gil::_P} 8;‘1 | Primane |1 Edge of Ditt Roac = Close

{ | 1y al 3
T_Edge of Dirt Roadd50  T_Edge of .. Ed; B_RAIL_Ty-3 ; Filter...
T_Edge of Dirt Road452  T_Edge of ... Edy B_RAIL_Ty-7 - .
T_Edge of Dirt Road469  T_Edge of ...Ed: B_RAIL_Tw-7_SECT AR List Pgirts. .
T_Edge of Ditt Roadd?1  T_Edge of ...Edq grec';klllne
T_Edge of Dirt Road4?3  T_Edge of .. Ed: prieline el BT MNew Style...
T_Edge of Ditt Road479  T_Edge of ...Edy |!D ABC Class1 I 4
T_Edge of Dirt Road431  T_Edge of ..Ed; Help
T_Edge of Dit Rioad434  T_Edae of . Edy Pay ltems
T_Edge of Dirt Road435  T_Edae of .. Ed: Narne | Dezcription | From Style |
T_Edge of Dit Road438  T_Edge of ... Ed:
T_Edge of Dirt Road&0 T_Edge of ...Ed; _J
T_Edge of Dit Road6BY  T_Edge of ... Ed:
T_Edge of Dit Roadg30  T_Edge of ... Ed:
T_Edge of Driveway [Co.. T_Edge of .. .Ed:
T_Edge of Driveway [Asp... T_Edge of .. .Ed: Al
T Edae of Drivewau 4s0.. T Edae of . Edd™|
L4 1l i3 Moke
Trangulation
Mame: |T_Edge of Ditt Road478 Feature Type: Ereakline =
Descriptian: |Edge of Diirt Fraad Pairt D ensity Intaral: lgggi ﬂ
Parent: | [~ Exclude from Triangulation

[~ Refresh/Dizplay in Plan Yiew

4. Select List Points.
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2 Results B@
Feature Foints lﬂl
Save Az
D omel Brbabiipe” o Ton Display
05 BRn e e
Hel
Point X ¥ 7 Di=tance Along Feature g
3285687 870 1555203 .090 6448 820 0.oo0
2 3285696 . 270 1555225 010 6448 370 23.479
3 3285706 . 960 1555251 . 500 6448 310 B2.044
£ )
The Results dialog appears, listing the coordinates of each vertex of the
feature, as well as the distance along the feature where the vertex occurs.
This report can be printed, displayed in the design file, saved as a text
file or appended to an existing text file.
5. Close the Results box and the Feature Properties box.
Attach the Survey file as a reference
Survey provides several design files, using different scales, that can be
referenced to your design. This is why you turned off the previous
feature displays, as these displays are contained in the design files from
survey and were displayed previously for practice, since the same
techniques are used for proposed models.
1. Select File > Reference from the MicroStation menu.

&8 References (0 of 0 unique, 0 displayed) g )
Tools  Settings
'E:_: - ;jj; / : . Hilte Mode: Boundaries ¥
Hierarchy | |_5lot_| File Mamne Model Description

8 CU12345DES_Model dan
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2. Select Tools > Attach.

3. Highlight 12345SURV_Topo.dgn from the

ROW_Survey\Drawings\Reference_Files folder.

2 Attach Reference

File Directory
Files: Directories:
[1234550RY_Topo.dgn

. ADrawingshReference_Filesh

3D -3 DGEN

12345R 0 _Model dgn =2 T

1234551URY_Model dgn [ Projects

1234585URY_Topo.dgn = 12345

JERRY_Elbert.dgn (= ROW_Survey
(= Drawings

= Reference_Files

List Files of Type: Dirives:
CaD Files [*.dgn.” dwg.” dxf] v| = ~|  Coincident World V]
[T Save Relative Path [D'wG Options Ok | Cancel |

4. Set the parameters as shown on the dialog and choose OK.

By setting Coincident World on the dialog

, You do not have to specify

the name, description, model or view you want to reference. These are
set automatically and the Default model is referenced to the active design

file model.
5. Fit the view.

6. Turn off the contour levels to better see the

features.

Level Display

FEEEEE] viewbispey ~|
\@ IE §]>°[none]v M

=8 CU12345DES_Model.dgn
}4 123455URY_Topo.dgn

Mame MHumber | File
TOPO_TELEPHONE_M arker-Fiber-Optic
TOPO_TELEPHOME_Overhead-Line
TOPO_TELEPHOME_Riser
TOPO_TELEPHONE_Underground-Fiber-Opt. ..
TOPO_TERRAIN_Break-Lines

TOPO_TERRAIN_C, Major

-

Logical

L TOPO TERRBAIN Contours-Minor
TOPO_TRAFCTRL_Delineator-Type-I
TOPO_TRAFCTRL_Delineator-Type-ll

TIJPEI:T RAFCTRL_Delineator-Type-lll
TOPO_TRAFCTRL_Mile-Post-Marker-Misc
TOPO_TRAFCTRL_Sign-Class-l
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LI =0 IR = A | 3

7. Select File > Save Settings from the MicroStation menu.

8. Select File > Compress > Design from the MicroStation menu.
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Create a project file (rwk)

When using InRoads, there are several data files that must be loaded into
memory each time you start to work. These files can be loaded in one
step by creating a project file. A project file is just a text file that lists the
different data files you need to load. It can be created with a text editor,
or with the InRoads menu as you will do here.

1. Select File > Save As from the InRoads menu and ensure the Files of
Type is set to Projects (*.rwk) and the folder is
C:\Projects\12345\Design\InRoads.

£ Save As

Save in: | I3 InRoads j |‘j( Ed-
(B Desktop
(£ My Documents
_J My Computer
<g# Local Disk (C:)
| Projects
I 12345
I Design

N

2 DVD/CD D:
“® Server on ‘New Server (Minnig) (S;) |—o
- { (
FEEE |2 Shared Documents
|3 My Documents —_|v C |
el | Todd’s Documents anee
|3 Training’s Documents Help
& My Network Places
QOptions...
2. Choose Options.
&4 Project Options
Roadway Library Preferences ] Styles ]
Surfaces l Geometry Project Typical Section Library ]

Browse...

[Add Update | Suface Name | Fie Name  More Optins.. |

o O Default

B 0O 12345 xisting arour C:\Projects\12345\ROW i

A9

v

File Mame:

oK ‘ Cancel ‘

3. On the Surfaces tab, toggle on Add for 12345 existing ground.

Add will load the surface each time the project is loaded. Update would
save the surface, but since this surface is set you do not need to save it
each time.
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4. On the Preferences tab, toggle off CDOT-Preferences.ini.

-Project Options
Surfaces Geometry Project ] Typical Section Library I
Roadway Librany Preferences ] Styles i
Browse. ..
[Add Update | Preference Name | File Name :
i B Civil C:\Program Files\Worksp Help
(! i | ) |
File Mame:
oK | cancd |

5. On the Styles tab, toggle off CDOT-Styles.ini.

These files are automatically loaded with the project defaults, so you do
not need to load them with the project. If you do not use project defaults,
then you can toggle these on.

6. Choose OK.
7. Back on the Save As dialog, key in the name 12345DES.rwk and choose
Save.
&l Save As
Save in: |lf} InRoads j e

File name: |12345DES.rwk

Save as type: |Proje-:13 {* rwvkc) ﬂ Cancel

Help

Qptions...
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8. Right-click on the file when it appears in the dialog and choose Edit or
Open With or Open and then choose Notepad.

&% Save As E]

Savein: |_;' InRoads j cf EE-
1123450F% ek
Open
Edit
Open With P ) Notepad %
Scan with Mortan Antivirus Vg MicroStation for Windows 86
£ WinZip g Choose Program. ..
Save as ty Cut - Cancel
Copy
Create Shortout ﬁ
Delete Options...
L Rename
Properties
4 12345DES.rwk - Notepad =Jo)&d
File Edit Format View Help
RWK
DTM C:\Projects" 12345 \ROW_5urvey'InRoads DTM 12345 existing ground.dtm,N

Note: If you do not have the option for Edit, Open or Open With
options, Use Notepad to open the file from the
C:\Projects\12345\Design\InRoads folder.

9. Notice that the file is a text file that currently lists just the DTM. If you
do not see the file as shown here, try this section again or ask for
assistance.

10. Close the Notepad report and Cancel the Save As dialog box.

Exit
1. Exit MicroStation; do not save any changes to the surface.

By now, you are aware that with each lab you will start MicroStation and
InRoads again. The temptation is to leave them open to save the step
next time. However, when you exit MicroStation and InRoads it clears
the memory on your machine and your files will process faster, so you
are encouraged to exit at the end of each lab.
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The Geometry Project

3. Defining Horizontal Alignments

The geometry project is the data file that stores horizontal and vertical alignments,
superelevation alignments (stations where the super transitions occur and the
corresponding slopes) and cogo points (called the cogo buffer).

There is a hierarchical relationship between the data stored in the geometry project,
as illustrated below.

Geometry
Project
Horizontal Horizontal Horizontal Cogo
Alignment Alignment Alignment Buffer
Vertical Vertical Superelev. Superelev.
Alignment Alignment Alignment Alignment

You may load as many geometry projects into memory as you need at a given time.
However, only one project is active at a time, with one Horizontal Alignment, one
Vertical and one Superelevation active. The active Superelevation and Vertical
must fall under the active Horizontal, and the active horizontal must fall under the
active project.

When the geometry project is saved to the hard drive, it takes on an extension
of .alg.
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Importing align

ments

If alignments are already defined graphically or in an electronic text file, they may
be imported into InRoads without having to re-enter the data.

From graphics

Alignments that has already been drawn graphically may be imported using
File > Import > Geometry > From Graphics.

Import Geometry E]
From Graphics | ASCII | INR | ICS | Vetical from Suface |
Type: | Horizontal Alignment j
Geometry
Name: |5H 26
- Styles...
Description: |A|ignment from graphics ﬁ
Style: [ALG_PRO =l
Horizortal Curve Definition: | A - Help
Target
Geometry Project: 12345DES -

7 UseFence [ Resolve Gaps and Nortangencies
™ Al Selected Elements Added to Single Alignment

-

Atribute Tags
™ Usg Tag Data

E
o Ovenvate —— ~]

Close

You can import Horizontal Alignments, Horizontal and Vertical Alignments,
Cogo Points or Event Points. If the alignment has curves, it is typically best to
toggle on Resolve Gaps and Nontangencies. If the alignment was drawn as a
series of lines and/or arcs that have not been complexed, toggle on All Selected
Elements Added to Single Alignment (you must first define a Fence or
Selection Set of the elements, and the elements will import in the order of
creation, even though they’re added to the same alignment).

After specifying the Name (which defaults if you don’t supply one), the
Description and the Style, choose Apply. If you have first created a Selection
Set or defined a fence, you will be asked to Accept the contents. If you have not,
you’ll be asked to identify the element. In either case, after accepting, an
alignment or alignments will be added to the geometry project listed in the
Target section.
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From text files

Text files may be imported from several formats, the easiest of which to create
is an .ics file. (Interactive Coordinate geometry Subsystem) This file type was
first used with a product of the same name many years ago, but is still in use
with InRoads today. It is basically a list of cogo commands along with the input
for those commands.

If you have a text file of coordinates, you can create an .ics file by adding a
Store command at the top and formatting the file similar to the one shown

below.

j retaining wallics - Notepad
File Edit Format View Help

=10l x|

I
:

STORE

<

Example .ics file

Coordinates of retaining wall

934399.33
934231.94
934231.94
934143.68
932352.65
934050.02

(=) = UNR Y

1836109.
1836247.
1836247.
1836320.
1833973.
1836386.

[ |

M 4

Choose File > Import > Geometry > ICS. Browse to find the file, then choose

Apply.

& Import Geometry

/o

File Name:

From Graphics | ASCIl | INR ~ ICS | Vertical from Surface |

SH 86.ics

T
Preview...
_teb |

Help

Close

The cogo points will be added to the active geometry project. You may then use
Geometry > Utilities > Create/Edit Alignment to join the points, forming an
Alignment and Geometry > Horizontal Curve Sets > Define Curves to add curves
to the alignment. You can also accomplish these same tasks within the .ics file.

See the Bentley Help topic Alpha Cogo.
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Displaying Alignments

There are several methods for displaying alignments in InRoads. The method you

choose is based on the desired display.

Whichever method you choose, a geometry style controls the level and therefore the
symbology of the display. Geometry styles are associated with individual
alignments when they are created. The CDOT standard styles have been pre-defined
and are stored in the CDOT-styles.ini file, accessed through the Geometry > View
Geometry > Geometry Style Manager dialog. Each style is really made up of
one style in each of up to four categories: Points, Lines, Arcs, and Spirals.

B Geometry Style Manager

/o

Tope:  [Bms 0 v dustiication: [Top Lo | Save |
Mame:  [alG_PRO - | Atematives:  po gt Table - Delete |
Mumber [p— Allemate St | | o

ose

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

Chord Bearing
Middle Ordinate |+

Symbalogy

Object Mame
Text ALG_PRO
Line ALG_PRO

Orientation
Color " Alang
BYLEVEL =
EVLEVEL Stacked

Edit...

To display the active alignment, choose Geometry > View Geometry > Active
Horizontal and the active alignment displays in the design file showing points and

linework (no annotation is displayed).

& Bentley InRoads 2004 Edition

M=%

View Geometry

-- 28 surfac {4 Fit Alignment
=B Def

Horizontal Curve Set
Vertical Curve Set

Horizonital Element
Vertical Element

= -7 Review Horizontal...
[%2 Review Vertical...

£} surfaces | L7 Review Geometry Foints...

Displays the activ Cogo Poirts
Locate

o Traverse...

] Active Geometry...
:ﬁ Copy Geometry...
x Delete Geometry...

:lr Bename Geometry...

Lltilities

File Surface | Geometry Evaluation Modeler Drafting Tools Help

Deleted

+| ~f Active Horizontal %

[y Active Vertical

v | 3% Horizontal Annotation...
v | [2% Vertical Annotation...

. &) Closed Areas...

4 Stationing...

E 3D Alignment...

/% Station Base/Clearance Annotation... 1
<2~ Curve Set Annotation...

3

S o000 oooo

=

< Vertical Change In Plan...

;éi Geometry Style Manager...
Fin Point Symbology...
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To display any alignment, right-click on the alignment name in the Explorer menu
and choose View. The chosen alignment displays in the design file showing points
and linework (no annotation is displayed).

2 Bentley InRoads 2004 Edition

BE X

File Suface Geometry Ewaluation

Modeler Drafting Tools

Help

Mame

| Type | Description |

-l Geometry Projects
+ = Default
- =] 12345085
" Cogo Buffer

MNew...
Set Active

Delete

View

£ surfaces =S Empty 3

Fit
Review...

Chard Definition

To display the alignment and annotate it at the same time, choose Geometry >
View Geometry > Horizontal Annotation. The alignment you want to annotate
can be selected graphically by picking the target button first, it can be keyed in, or it
can be selected from a list by clicking in the Annotate field and choosing Filter.
Multiple alignments may be annotated at one time with this command, each will

display using its associated style.

The resulting display is a MicroStation graphic group. Therefore if you want to
move the annotation (individual curve data, for example) you must first turn off the

Graphic Group lock.

28 View Horizontal Annotation

/o

Main ]Annotate ] Active Styles ] Tabling ]

Method
(+ Automatic

Mode
" Points

" Interactive

Apply Style: | agrment -
Annotate:  [SH g6 ﬂ

Selected:
SH 86

+ Alignmerts

i

'

'
'

[
Tags...
Help

Cell

Display
Paints As:

Elements

Iv¥ Attach Tag
v Complex
[v¥ On-Alignment Points

[~ Off-Alignment Points

Tangents

™ Subtangents

Radials
Chords

™ Annotate Duplicates

-

Preferences...

Apply

Close
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Copy Geometry

Copy Geometry can be used to copy geometry from within the same geometry

project, or from project to project.

&% Copy Geometry

/o

Projects  Horizontals ]\u’ertic:als ] Superelevations ] Cogo Paints ]

¥ Include All Children

To

Geometry Project:  [12345DES <
Harizontal Alignment: [SH 86 altemate
Description: SH 86 Design geometry
Style: ALG_PRO -

From
Geometry Project: | 12345DES j
Horizontal Alignment: [sH g5 ﬂ
Help
Name | Description |
SH 86 SH 86 Design geometry

Close
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Creating Alignments

In order to create a new alignment, you must first have a geometry project loaded.
If you need to create a new one, choose File > New > Geometry set the Type to
Geometry Project and enter a Name and Description.

it New =)

Suface Geometry ]T‘,'pic:al Section Liblary] Roadway Liblary]

Type: |Geometr1.r Project j Apply |
Name: 12345DES |
Description: |SH 26 Design geometry Help
Existing Description

12345DES SH.86 Desiangeometry.
Default

< ¥

Once the geometry project is loaded (and active), you may create a new alignment
name. Select File > New > Geometry (if you have closed the dialog) and set the
Type to Horizontal Alignment. Enter the Name, Description and select a Style.

Apply after filling in the appropriate information, then you may proceed with either
the Horizontal Curve Set or Horizontal Element tools to enter the alignment data.
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Horizontal Curve Set commands

The Horizontal Curve Set commands make up an easy way to create alignments.
They consist of five primary commands described below, and may be access from a
toolbar (shown) or from the pulldown under Geometry > Horizontal Curve Set.

Horizontal Curve Set )

FofEe I e A R0

\\

Add PI / \ Define Curve

Insert PI Delete PI

Move PI

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

Insert Pl — Insert Pl is used to add a Pl to an existing alignment between two
existing PIs.

Move PI — Move PI is used to change the location of an existing PI.

Delete Pl — Delete PI is used to remove a Pl from an existing alignment. For
removing more than one PI, you must choose and Accept each one individually.
To remove all Pls associated with an alignment, but leave the alignment name,
right-click on the alignment name in the Explorer menu and choose Empty.
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Define Curve — Define Curve is used to create a curve at a Pl on an alignment, or
to revise an existing curve on an alignment. The Previous and Next buttons are

used to step through the alignment. The tangents forming the Pl where the curve is
to be defined are highlighted graphically.

X

Direction Back:
Length Back:
Paint Mame:
Morthing:

E asting:
Direction Ahead:
Length Ahead:

Horizontal Curve
Curve Set Type:

Drefine Tranzitions By:
Leading Trangition:

Radiuz 1:

Trailing Transition:

Define By: & Radius
" Tangent
" Spiral to

" Paint on

2 Define Horizontal Curve Set
Horizontal Pl
Define By: |Kn0wn Pl Coardinates j

#

|

1558457.06 +
326875614

¢/ SCS { SCSCS

+ Length  Constant
| Jooo
21120.00
=i
’7
| Jooo

—
T
e

| Clotheid

| Clotheid

to Spiral
Tangent

Curve

Mext > | Last

Cloze
Curve Calc...

[+ L+ |+ |+ |+

Select |

The Curve Calculator is used to generate curve data for different curves without
having to accept the curve. This way, you can review the results before the curve is

created.

2 Curve Calculator

SE <

Curve

Lock
Radius: 12112000 v
boc: o1E17 E
Length: 47735 .
Angle: ’W v
Chord: ’W r
Tangent: (23369 )i
External: [135 )i
Ordinate: [135 )i

Compute: 1 Simple Curve -

Active Curve Definition:  Arc

Results... ‘

|

QK Help

Cancel
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The Design Calculator is used to compute or look up curve data to ensure your
design criteria are met.

&4 Design Calculators E]
Road Design ]Cant Caleulator
Method: |L00kup Speed j oK
Curve Design l:l
Speed: 60 -
Maximum e:
Madmum f: Help
Radius:
Select Table Entry
Speed Maxdmum e Mazdmum f Radius
60 400 12.00 1505.00
60 6.00 12.00 1340.00
60 8.00 12.00 1205.00
60 10.00 12.00 1095.00
60 12.00 12.00 1005.00
Table Name:
C:\Program Files"Workspace-CDO T Standards-GlobalInRoads"Desig

Cancel

Keyins

In addition to the standard MicroStation keyins (like xy= and di=), there are
keyins available only when InRoads is running. Two of these are useful when
creating alignments, but are available for other function as well.

NE=northing,easting (NE=935587.5418,1835192.1205)

SO=station,offset (SO0=34500,-125) stationing references active
alignment

SO=station,offset,elevation,alignment
(S0=34500,-125,0,CL US 100) stationing references named alignment
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Horizontal Elements

Horizontal Element |
A o s TR R PR

The Horizontal Element tools allow you to create alignments without knowing the
Pl information. They may be accessed from the toolbar shown above, or from the
pulldown under Geometry > Horizontal Elements.

There are several advantages to this method. One of the greatest advantages of the
horizontal element alignments is that they do not have to be continuous. For
example, you can create elements that have the most constraints, leaving gaps
between them, and then join them together with unconstrained tangents and curves.

Another advantage is the ease with which reverse and compound curves can be
created, as well as curves greater than 180 degrees.

When creating elements, you have three basic placement options for linear elements
and the same three options for circular elements. These options are just for
placement; once an element is placed and accepted, it is treated the same as any
other element no matter the placement method.

Fixed placement is used when you know exactly where the element is going to be
located and you, in effect, lock it in place using a combination of coordinates, pass-
through points, bearings or radii. When using the fixed placement options, the
resulting elements are not tangent or coincident with any existing elements. This
placement option is used to place standalone elements.

Floating placement is used to establish elements coincident and tangent to an
existing element with a pass-through point and a radius (for curves) and with a
pass-through point or a bearing for lines. They force the alignment to be coincident
and tangent at the end where they join and will lengthen or shorten the element they
are being attached to as necessary to meet the criteria specified. They will only
ensure tangency and coincidence at the end where they are attached to an existing
element. The floating placement options will not connect two existing elements.

Free placement is used to connect two existing elements. It ensures coincidence
and tangency at both ends where it connects to the existing elements. The existing
elements may lengthen or shorten as necessary, but will not change locations.

To create a horizontal element alignment, first give the alignment a name
description and style, then use a combination of the fourteen commands to define
the alignment. (The fifteenth command is for checking and correcting problems
with the integrity of the alignment, described below.)
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Check Integrity

The Check Integrity command on the Horizontal Element toolbar allows you
to check the coincidence and tangency of horizontal alignments. The Element
tools allow you to place the different components of the alignment in whatever
order you wish, therefore it is not uncommon for the elements to be “out of
order”. This is one of the situations where Check Integrity can help, since you
cannot only check the integrity, but make changes to the elements to correct
integrity problems.

Horizontal Element =
s E o A RET R | FN S
& Check Integrity
Type Morthing ... | Easting @... | Direction @ 5... | Worthing... | Easting @... | Direction @& E... | Length Fadiuz Inte... | Inte... | Ele.. (] Apply |
Linsar 1558417.74 326740940 M 8871940"E 155845009 326851755 ME88™M1940"E 110862 Ok 0K
Circular 155845009 3268517.55 M B88™940"E  1558458.63 3268934.82 M BI"3722"E 47735 21120.00 oK oK oK Cloze
Linear 1558458.63 326899482 MNB9°37Z2'E 155846752 327034509 MNB8ITITME 135030 Ok Ok Ok -
Circular  1558467.52 327034509 M B9°3722"E 155840230 3270987.32 S78°0129"E  R4678 3000.00 oK oK oK Make First
Linear 155840230  3270987.32 S78°0129"E 195811751 327232996 S78°0129"E 137251 oK oK oK
Cireular 155811751 327232996 S78°01'29"E  1557965.30 327295651 5 7473957"E 64486 11000.00 oK oK oK Ct
Linear 1557965.30 327295651 S 7473957"E 155700157 327E471.06 5 7473957"E 364429 Ok Ok Ok
Circular 155700157 3276471.06 S 7473957"'E  1556963.86 3276609.90 5 V4"SE'26"E 14367 -30000.00 oK oK oK Move Farward
Linear 1556963.86  3276609.90 S 74°56'26"E 195672958 327748062 S T475EZE'E 901.69 oK oK oK
Circular 155672958 327748062 S 74"BE26"E  1556704.22 327757427 S74A™E19'E 97O 30000.00 oK oK oK Transpose
Linear 155670422 327757427  S7474519"E 155597114 328026416 5 7474519'E 2788.00 Ok Ok Ok
Circular  1555971.14 328026416 S 747451M9"E 155593244 328055839 M BI"4424"E 29767 -1100.00 oK oK oK
Linear 155593244 328055839 MNE9"44'24"E 155593850 328189343 N8I 4M424"E  133B1 oK oK oK
Circular  1555938.50 328189349 M B9"44'24"E 155589244 328237246 S575°4512"E 48199 2400.00 oK oK oK Delete
Linear 155589244 328237246 S 7874512"E 155575285 328307441 S TETMEM12'E 1570 Ok Ok Ok
Circular 155575285 328307441 S78™4512"E 155963597 328361073 S 7VE"3924"'E 54894 15000.00 oK oK oK Undo
Linear 1555635.97 328361073 S 7673924"E 155452880 328827858 S TETIIZ4"E 479736 oK oK oK
Cirenilar 1RRARPR AN IPAAPTARA & FR™I974MF 1RRAI9R A0 IPAATIZ M S F1M4'MANF 477 70 Rnnn nn K K Nk bt Help
| ¥
Select Mest > Last
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Chapter 3 Defining Horizontal Alignments

Cogo commands

InRoads has a series of coordinate geometry commands built into the software.
There is no need to exit and start another product in order to use them. These
commands provide an alternative method for creating horizontal alignments. One
of the main differences in creating the cogo alignments (sometimes referred to as
figures) and other alignments is that cogo alignments require that the points be
established first, then joined together to form the alignments.

Once created, cogo points and alignments are, in most cases, interchangeable with
other horizontal points and alignments. There are a few key differences, however:

= Cogo points are always numbered as you go (beginning with the seed
number established in Tools > Options > Geometry or with the next
available number above the seed.

= Cogo points can stand alone, such as when locating a fire hydrant or
signs.

There are several toolbars devoted to coordinate geometry described here. These
same commands may be found under the Geometry heading on the pulldown menu.

Cogo Point commands

Cogo Points |
EEFEIE

Use the Cogo Points commands to create, edit or delete cogo points.

Cogo Traverse commands

Locate
| 2 2 % ¥
2 Traverse g 1
Method Argle/Deflection + Course
Ihzert Paint; To Cogo Buffer = Direction Type: Angle = Closa I
Angle [ 0"oooo” #|
Backsight Distance Type: Horizontal Distance = e
ples...
* Point: Ji i] Harizontal Dist. ,nmi ﬂ
¢ Direction Horizantal Offset: ,gggi ﬂ
Rad Height: 0.00 Help
Occupied Point
Name:
Narthing: 0.00 Foresight Paint
+
Easting: 0.0 M arme:
Elewation: 0.00 Description:
Instrument Ht: (oo Style: ALG_EXIST =

The Traverse commands are used to input cogo points when you know an
occupied point number or location and a distance and bearing to the point you’re
locating (Direction Traverse). It may also be used when you know an occupied
point or location, a backsight point or bearing and a distance and angle or
deflection angle to the point you’re locating (Angle/Deflection Traverse).
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Cogo Intersection commands

Locate D

29 0 ¢
£ Intersection E]
Type: | Direction/Direction j | Apply |

Direction 1 -| Direction/Direction
Direction/Distance
Distance/Distance
Diirection/Alignment
Distance/Alignment
Alignment/Alignment
Stationdélignment

Directior: [N 00000 E ﬂ
Offzet: ’0007 ﬂ

Direction 2

M ame: ’7
Morthing: ’0007 +
Easting: ’0007
Direction: ’W ﬂ
Offset: ’0007 ﬂ

Cloze

Distance Distance

M ame:

Morthing:

E asting:

The Intersection commands are used when you want to locate a new cogo point
based on two known points, two known alignments or a combination of a known
point and a known alignment along with and distances and or bearings between
them and the desired point. For example, you may know two cogo points and
the bearings from each to the desired new point.

Create/Edit Alignment by Cogo Points

Geometry Utilities =

B2 E&|2=TFE A0 AREE 27 v w4

Alignments are created from cogo points using the Create/Edit Alignment
command. It is not necessary to create the alignment name prior to using this
command; it may be entered here, along with a Description and Style. The
points you want to make up the alignment are listed as the Alignment
Definition. Once you choose Apply, the alignment is created by chaining
together the listed points. Dashes may be used when a range of consecutively
numbered cogo points are selected.

See the Bentley Help or InRoads Reference Guide for additional information on
InRoads cogo.
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Horizontal Event Points

Horizontal Event points are points associated with an alignment that are not
actually a part of the geometry of the alignment the way a PC, PT or Pl are, for
example. They are used for points that need to be annotated with stations and
offsets, for points where you need special sections cut or for points where you want
to be certain Roadway Modeler drops a template.

Select Geometry > Horizontal Curve Sets > Events.

2% Horizontal Events E]
Define By: |Single Paint j
Add Az Locate By
. i Cloze
{* Station and Offset Harthing: ’0007
e o | | R
" Marthing and E asting Easting:  [n.0o h=h
" Cogo Paint
" Alignment Point to Cogo
I~ AddWertical Event Paints | J | J
Ewvents
M..| Station Offset Morthing Easting | Elewation | Style |
M+..120+13.00 0.00 1558461.44  3269421.84 0.00 ALG_EXIST
Edit... | Delete | Fepart... |

Event points may be added as either Station and Offset (so they move with the
alignment if it moves) or as Northing and Easting (S0 they remain stationary if the
alignment moves). Whichever way they are stored, they can be initially defined by
either coordinates or stations and offsets.

Roadway Design Using InRoads
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Setting the Beginning Station

The default station at the beginning of a newly created alignment is 0+00. To
change it, select Geometry > Horizontal Curve Sets > Stationing. Set the
beginning station of the active alignment by keying in the desired new station and
choosing Apply. The options for Vertical and Superelevation Alignments
should be considered carefully. Do Not Update will leave there stationing as is,
Synchronize Starting Stations will update their stationing to match that of the
horizontal and Maintain Station Difference will keep any difference in the current
starting stations, such as when the vertical alignment does not start at the beginning

of the horizontal.

Wertical and Superelevation Alignments
" Do Mot Update

" Synchronize Starting Stations

(+ Maintain Station Difference

Station Equations
Back Station Ahead Station

B4 Stationing
Haorizontal Alignment: |SH a5 j ﬂ l&l
Starting Station: 100+00.00 |
Name: [ Help
Morthing: 1558417.74 +
Easting: 3267409.40

Note: InRoads does not require you to key in the ‘+’ when entering a
station. It will add the plus sign for you based on your

preferences.
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Equations

If there are inequalities in your alignment, you may assign station equations. These
equations can be either gap or overlap equations. To assign an equation, select
Geometry > Horizontal Curve Sets > Stationing. At the bottom of the dialog,
choose New. In the resulting box, enter the Back Station and the Ahead Station,
with the ahead station prefixed with an equation name. When choosing a name for
the equation, remember that from this point in the alignment forward, stationing
will be referred to by this name preceding the station so the shorter the name, the

easier it will be for key-ins, etc.

]
Horizontal Alignment: (51 a5 - ﬂ ﬂ
Starting Statior:  [100+00.00 Cose |
M ame: | Help
Harthing: 1558417.74 +
Easting: 3267409.40

Wertical and Superelevation Alignments
" Do Mot Update

" Synchronize Starting Stations

& Add Station Equations

Back Station:  |250..00.00 Apply

5
B
|— &head Statlon 2?8+29 ] Cancel

I #dd Horizantal Event Paink
................................................................ Help

You can have multiple equations in one alignment if necessary.
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Displaying Stationing

To display the stationing of an alignment in the design file, select Geometry >
View Geometry > Stationing. There are several standard CDOT preferences to
choose from, depending upon the type of alignment you’re stationing as well as the
station interval. Choose the appropriate preference, then Apply to see the

stationing.
& View Stationing E]
Station Equations ] Radius + A ] Transition Radii ] Event Points ]
Main l Regular Stations ] Cardinal Stations ] Pls ]
Horizortal Alignment:  [i5H g - ﬂ Help
Method Limits
(+ Automatic [~ Station
™ Interactive Horizontal J
™ Interactive Vertical J
Mode
s Interval:  [500.00
- ™ Drop Station Equation Name
Symbology
Display | Object | Name | Calor | |
=] Major Ticks ALG_PRO_Sta-Maj.. BYLEVEL
(<] Major Stations ALG_PRO_Sta-Maj.. BYLEVEL
= Minor Ticks ALG_PRO_Sta-Min.. BYLEVEL '—
| Minor Stations ALG_PRO_Sta-Min.. BYLEVEL
(<] Cardinal Leader ALG_PRO_Cardina.. BYLEVEL
=4} Cardinal Stations ALG_PRO_Cardina.. BYLEVEL
E Pl Leader ALG_PRO_Cardina.. BYLEVEL ||
Edit...
Apply Preferences... | Close |

The Station lock, if on, will force the display to even stations.
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Tracking

There are two methods of tracking a horizontal alignment.

Tools > Tracking > Tracking — Tracks both the active horizontal alignment and the
active surface. After applying the command, data point a location in the design file
and the requested information is displayed graphically. The listed elevation is read
from the surface at the cursor location, not at the alignment.

B4 Tracking
v Morthing: M =1555308.35
Iv Easting: E =3273063.79

Symbology...

¥ Elevatian: A

oze
v Slope:

Help
v Aspect:
Iv Station: Sta=220+33.68
v Offset: RL37E.21

Tools > Tracking > Horizontal Alignment — Tracks the horizontal alignment with a
perpendicular line to your cursor. Gives a Station, Offset, Elevation readout in the
message field, where the elevation is read from the active vertical alignment at the
given station, not from the DTM.

If a second horizontal alignment is selected, the offset will be between the two
alignments, perpendicular to the first.

]
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
Mame | Type Description | By V||
| = 2. Geometry Proiects ] @60 mph Superelevation Design option 1 CDC_'V.
2 ofaces = Geometry &4 J |:d-\|:u scu | Vit Aliwmnant  EL O Warkical Fr;“
"Sta: 220+55.76 Off: 0.00 Elv: 6628.337
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Saving an Alignment

Alignments are not saved individually. Instead, they are saved when the geometry
project is saved. Since you are working on a copy of the geometry project that is

loaded in memory, saving is a good idea whenever you make changes to your
alignment, and mandatory before exiting — assuming you want to save your

changes.

Geometry projects can be saved using several methods including:

Choose File > Save > Geometry Project

The active geometry project is saved.

Right-click on the Geometry Project in the Explorer menu and chose Save

The geometry project you highlighted is saved.

23 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
MName | Description | By Whom
-l Geometry Projects o] CDOT User
+-{ Default [flsHas SH 86 Centerline CDOT User
- ! _ sideRoad (500 501502 ) CDOT User
MNew...
Save
Save As... %
Set Active
Delete
Empty
e Details... M
| :
B sufaces fgoromery s | g >
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If the geometry project has never been saved, either of the previous methods will
bring up the Save > As box shown below.

Choose File>Save As

£ Save As
Save in: | I InRoads j £f E-
B3 12345DES.alg
Filename:  [12345DES alg - !
Save as bype: |Geomem.r Projects (.alg) j Cancel
Help
Active: | 123450ES j Options...

Set the Files of Type to (*.alg)
Choose the geometry project you want to save (in the Active category)
Key in the file name (or use the default)

Choose Apply and the file is saved.

Note: Geometry projects have both an internal name that appears in the
dialog boxes in InRoads and a name on the hard drive that has an
.alg extension. Care should be taken to make certain you have
chosen the correct geometry project name to match the file name
you specify. Otherwise, you could accidentally save over a file
on the hard drive with the wrong geometry project.

The geometry project may also be saved as part of the project file or
.'wk, which you will be using in your lab activity.
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Lab 3 — Defining Horizontal Alignments

Starting InRoads
1. Start InRoads using your desktop icon.

2. Open CU12345DES_Model.dgn from the \Design\Working folder.

Open your InRoads data file

1. Select File > Open.

& Open
Logk in: | £ InFloads =l cf E2-
| 12345DE5.ruk
Flename:  [12345DES rnik
Fies of type: | Projects (*wh) =l Canoel
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.

4. Cancel the dialog.
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Review geometry from Survey

Survey provides a geometry project in addition to the DTM and design
files. You will first open and review the alignment from survey.

Open geometry project from Survey
1. Select File > Open.
& Open

Look in: |_}Geometr)|r j & Ei‘ -

£ 123455URV_Geom.alg

File name: |123455URV_Geom.aIg
Files of type: | Geometry Projects ("alg) =l Cancel
Help

= Set the File of Type to Geometry Projects (*.alg).
» Navigate to the folder ROW_Survey\InRoads\Geometry.

2. Highlight 12345SURV_Geom.alg and select Open, then Cancel the
dialog.
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Display and review the existing geometry

3.

Select Geometry > View Geometry > Horizontal Annotation.

£ View Horizontal Annotation

BEX

Main lﬂnnotate | Active Styles | Tabiing |

M Mode
o c: " Points
Tags...
" Interactive {* Alignments 3
Help
Apply Style: | pjignment | [ Display
Annotate: ’7 ﬂ Points As: |Cel hd
Selected: I Blemerts
v Attach Tag
[+ Complex

[+ On-Alignment Poirts
[~ Off-Alignment Poirts
I Tangents

™ Subtangents

I~ Radials

[ Chords

™ Annotate Duplicates

Ppply

Preferences... |

Closs |

<D> in the Annotate field and select Filter.

ﬂ Geometry Selection Filter

=)o “

Show: 7 FPoint
+ Alignments
Fence Mode: - -
Available:
Mame | Description | Style

Ex Morth R... Ewisting Mortherly RO B'w'_ROW-Line
Ex South ... Existing South ROW  R'w_ROW-Line
FR Morth R... Proposed Mortherly B R'w'_ROW-Line
FR South R... Proposed Southerly ... F'w_ROW-Line

oK
Cancel
Help
Selected:
Add > Mame | Description | Style
<- Swap -»
A ] 3

Selected field.

Select All, then OK to add all of the alignments to the

Alternately, you could key in an asterisk in the Annotate field to select
all of the alignments in the geometry project.

Roadway Design Using InRoads
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annotation).

Select Apply to view the alignments (Window in, if necessary to see the

&8 View Horizontal

| Annotation

BE ]

M
o

™ Interactive

Selected:

Apply Stdle: | Aligrmert b
Annotate: '7 ﬂ

Main ]ﬂnnotate ] Active Styles ] Tabling ]

Mode
" Points

(* Alignmerts

Dizplay
Paints As:

Iv¥ Elemerts

EX North ROW
EX South ROW
PR Morth ROW
PR South ROW

v Atz

v Complex
[v On-Alignmert Points
[~ Off-Alignmert Points
[ Tangents
I Subtangents

I~ Badials
[ Chords

™ Annotate Duplicates

Tags...

Help

il

Cell

ch Tag

Apply

| Preferences... |

Close

Close the Horizontal Annotation dialog.

Window to see the ROW annotated.

You can toggle off the Reference Display (as shown here) if you like.

Re SooTEmaL _
Sa ool S S e

C =193.40"
GB =578 B DI~ =

———— _ NBg°128'E

Rc =2231.83'
T = el

__Negtizig'E
BRa. 13

1302.00'

L =" R A

By

Rer=2381:da

hc gl b L
L¢ =338 27

C =338.48!

CB. =586 18'45"'E
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7. Use MicroStation to Move the curve data for one of the curves.

Note: The curve data is graphic grouped not only together, but with all
the other annotation. To move individual pieces, toggle of the Graphic
Group lock.

8. After you take a look at the ROW graphics, use MicroStation to Delete
them all. You can use Undo if you prefer. Or, since they are the only
graphics in this file, you can Edit > Select All to make a selection set,
and then choose Delete on the MicroStation menu.

9. Select Geometry > Review Horizontal to review the alignment data.

10. Select the drop-down for Horizontal Alignment and notice you can
review any of the available alignments.

&4 Review Horizontal Alignment g@
Geometry Project: 123455URY. Geom - tode i
) ) " CurveSets ™ Alignment © Element
Harizontal Alignment: | £ 5outh BOW = ﬂ TR
Froject Hame: 123455URV_Geon | Append...
Description: SH 86 geometry |
Horizontal Alignment Hame: EX South ROW Dizplay
Description: Existing South ROUW
Style: RW_ROW-Line ex Print
Input Factor: 1.0000 $
STATICH HORETHIHG EASTING Hel
P
Element: Linear
PCOB i 0+00.00 1558345 .63 3266646 .78
PI | 1 8+10 .15 1558352 22 3267456 91 -
Tangent Direction: N g9732'03" E
Tangent Length: 810.1%5 f
Element: Linear =1
FI ¢ 1 g8+10.15 1558352 22 3267456 .91 Q
FI ¢ 1 20436 .66 1558364 .02 3268683 .36 W
Tangent Direction: N 89°26'55" E [ Q
Tanmewnt Tenmath - 122A E1 ! 7
< > o=

11. Close the Results dialog when you’re through reviewing the alignments.
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Create a new geometry project

Create a new geometry project to hold your coordinate geometry and

alignment information.

Select File > New.

B8 New M |[=] % |

Surface ]Geometry] Typical Section Library | Roadway Library |

Apply

Name: |

Description:
- | Help

Maximum Length: |D.DD

Preference: | Exasting 10° Myr - 2 Minc_ |
Material: |

Existing Description

Default

12345 existing gr  Existing Ground from multiple fieldbooks and r

< I | [

Close

Select the Geometry tab.

For the Type, choose Geometry Project.

28 New =&

Suface Geometry lTwicaI Section Libmr:.'] Roadway Libmr:.']

Type: |G|3|:rnetr3,r Project ﬂ Apphy |

Name: |12345DES |
Description: |SH 86 Design Geometry
Help

| =

| =
Existing Description
12H455URV Geo SH 86 geometry
Detault
< I | (2]

Close

= Inthe Name field, enter 12345DES
» Inthe Description field, enter SH86 Design Geometry
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4. Select Apply

This creates the Geometry Project where all the new alignment data will
be stored. At this point, it is held in RAM (Random Access Memory).
When saved to the hard drive, the default extension will be .alg, just like
the geometry project from survey.

5. Close the New dialog box.

Import an alignment into the new geometry project

There are several methods of creating an alignment in InRoads, including
keying in the coordinates for each PIl. The method you will use first is to
import the alignment from graphics. To save time, the alignment for this
project has already been drawn in another file.

1. Choose File > Open on the MicroStation menu.

g8 Open

File Directory

Filez: Directories:

[ 12345DES_Algn.don ADesigntDrawingssReference_Filesh 20 VA DGN
12345DES_Align.dgn [P T

12345DE5_Interchange.dgn [ Projects

12348DE S _Intersec1005HEE dgn 12345

12345DES_Phasing. dan [ Design

12345DES_Prof.dgn [ Drawings

Elbert.dan = Reference_Files
Lizt Files of Type: Drives:
CAD Files [ dgn % dwa,” d«f] x| Bc | =

[~ Bead-Only Cancel

™ Show File lcons

2. Highlight the file 12345DES_Align.dgn in the
\Design\Drawings\Reference_Files folder.

The file opens and you will see a graphic for the alignment.

Roadway Design Using InRoads Page 99



Colorado Department of Transportation

3. Select File > Import > Geometry.

4. Select the Graphics tab.

g4 Import Geometry g

From Graphics | ASCII | INR | ICS | Vertical from Surface |

Type: | Horizortal Alignmert ﬂ
Geometry
Name: |SH 86
Description: |SH 86 Certerine ﬁ
Style: |ALG_PRO =l
Horizontal Curve Definition: IA"C—L| ﬁ
Tanget
Geometry Project:  [12345DES [~

[7 Use Fence [ Resolve Gaps and Nortangencies
[ Al Selected Flements Added to Single Alignment

-

Attribute Tags
[ Use Tag Data

Close

5. Inthe Geometry category,

= Set the Type to Horizontal Alignment.

» For the Name, key in SH 86.

= For the Description, key in SH 86 Centerline.
= Set the Style to ALG_PRO.

6. Inthe Target category,

= Ensure the Geometry Project is 12345DES.
= Make certain all other options are toggled off.

7. Choose Apply.

8. <D> (ldentify) the graphical alignment when prompted and <D> again to
accept it when it highlights.

9. <R>and Close the dialog.
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10. Look in the InRoads workspace bar menu and see that both your new and
old geometry projects are loaded, and that the new alignment is listed in

the 12345DES project.

M=%

| File Name

| Description

244 Bentley InRoads 2004 Edition
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
Geometry Project Name
-2 lGeometry Projects. 12345DES
= 1734550URY_Geom
[ 123455URV_Geom E= Default
12345DES
; -4 Cogo Buffer
[f]sHss
£8 sufaces 2 Geometry !‘ | _il

SH 86 Design Geometry

SH 86 geometry C:\Projects}12345\ROW _Survey\InRoads\Geometr

N

11. Right-click on the 12345DES project and choose Save.

—
23 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
Mame | Description | By Whom | Last Revised | Access Mode
-l Geometry Projects ‘x: CDOT User 11/21/2007 6:1... Read-Write
+-jo Default ESH 36 SH 86 Centerline CDOT User 11/21/2007 6:1... Read-Write
b
£
=
Save
Save As... %
Set Active N
£ surfaces ﬂ [il = m
Delete - y
Empty 4

Since the project has n
dialog.

ever been saved, you are taken to the Save As

Za Save As

Savein: I 2 Geometry

x| = ® ek E-

Zogs
[= 123455URV_Geom.alg

Filz: name: ||1 2345DES alg

Save

Save az type: IGeon-natr:,r Projects (7

alg) Cancel

Hel

P

Active: | 123450ES

[~
[

Pl

Options...

12. Change the Save in folder to /Design/InRoads.
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E8 Save As

Save in: | I InRoads

cagn
=] 123450ES.alg

Fle pame:  [12345DES alg

Save astype: |Geometry Projects (*alg) = Cancel
Help
Active: | 1234503 | options...

13. Choose Save, then Cancel the dialog.

Return to your MicroStation working file.

14. Choose File > Open on the MicroStation menu.

g8 Open
File Directory
Files: Directories:
[CUA2345DES_Model dgn C:\Projectsh12345\D esignhWarking, 20 -8 DGN
12345DES_Prof dan ol Y
CU1 2345DES_Model.dgn [ Projects
[ 12345
[ Desian
= Working
Ligt Files of Tupe; Dirives: oK
CAD Files [* dan,” dwg.” dxf] -| C =] =
[~ ReadOnly ! Cancel
™ Show File Icons

15. Highlight the file CU12345DES_Model.dgn in the \Design\Working
folder.

16. Choose OK.
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17. Make lock settings

= Turn the Write lock on.
= Toggle to Pencil mode.

Locks 1%

‘:Llnnamed> L= @\??3{ .m 5IJ‘_*;E"|
ot

18. Right-click on the new alignment name and choose View.

23 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
Mame Type Description By Whom Last Revised | Style
-l Geometry Projects
+-jo Default
+jo= 123455URV_Geom
= 123450ES
MNew...
Set Active
Delete
B swfoces 8 <l m B
Empty
Ready
View
Fit %
Review...
Read-Only
Details. ..
Chord Definition
r h
B Vi . Ilmf] >
&
-
At —OflEFe o PEN 4 | »
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Add a new POE to the end of the alignment.

1. Window Area around the right end of the alignment

2. Choose Tools > Customize.

ﬂ Customize

Toolbars iCommands] Keyboard ] Macros] Export] Import ]

Toolbars:

[1Drainage Profile ||
[C1Edit Surface b |
[ |Feature

G
[ [Horizontal Blement |
[Hydrology and Hydraulicy =
[locate

[w]Locks

[w]Meru Bar
[1Profile

[|Review Geometry

[1Snaps {AutoCAD) ™

¥ Show Tool Tips
¥ With Shortcut Keys

Lo 1 R, NP

Close

3. Toggle on the toolbar for Horizontal Curve Sets.

4. Close the Customize dialog.

5. The toolbar may be docked initially. You can use it docked, or float it to
any location you choose. (It’s easiest to float the toolbar by ‘grabbing’

one of the vertical lines between buttons.)

&4 Bentley InRoads 2004 Edition

M=%

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

I EDlwE ]

[ Name ] Type

Description

| By Whom Last Revised | style

- Geometry Pro
+ fo= Default
+ fo= 123455URV_Geom
- [=5] 12345DES
& Cogo Buffer

‘% Surfaces S Geometry |8 4| » \

Defines horizontal event points

Horizontal Curve Set

EEEREIEIET
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6. Select Add PI.

Horizontal Curve Set

AE I3 B | 2 B

-:u::||:|

7. You are prompted: Identify Alignment End;

= <D> near the end of the alignment to tell InRoads which end
you’re adding on to.

o

The alignment starts tracking with your cursor. Don’t <D>, instead:

» Keyin ne=1553346.5,3293694.7
as the coordinate for the new POE alignment.

]
[

A point is placed at the specified coordinates and you are prompted to
identify the next point in the alignment. The tangent follows your cursor,
so do not data point or a Pl will be placed at the data point location.

8. After the point is defined, <R> Reset twice out of the command.

+

O
o

9. Fit your view
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Define Curves

1. Select the Define Curve command.

Horizontal Curve Set 9

RS FAEIEN

&8 Define Horizontal Curve Set
Huarizontal FI Apply |
Desfine By [fnown Pl Conrdinates ]

Cl
Direction Eack: J ﬁ
Length Back: J
Paint Mame: l— Curve Calc...
Marthing: 15R84R7.0E -+ Design Calc...
Easting; 32687EE.14 Help
Direction Ahead: J
Length Ahead: J
Harizantal Curve
Curve Set Type: v SCS " 5CSCS

Define Transitions By & Length ¢ Corstant

Leading Tranzition: |Elothoid j |D.DD ﬂ
Radiuz 1: 000 ﬂ
| =i i
#
Trailing Transition: |Clothoid j |0.00 ﬂ
Define By: = Badius
™ Tangent to Spiral
" Spiral ta Tangent
" Paint on Curve
| | Mest » | Last | Select |

The Horizontal Curve Set Editor dialog box is displayed. The first center
Pl is automatically selected for the curve.

2. Ensure the Curve Set Type is set to SCS.
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3. Choose Design Calc to open the Design Calculator.

*= <D>inthe Table Name field and select Browse.
»= Navigate to the C:\Program Files\Workspace-

CDOT\Standards-Global\InRoads\Design Checks
folder and choose the file Horizontal Design Checks.txt.

£ Browse

Look in: I&} Design Checks j & |‘=_°F -

=] Horizontal Design Chedks. txt
E] Vertical Design Checks. txt

File name: IHDn’zontaI Design Checks bd Open

LI Cancel

Files of type: IText Files {*bd)

d

Help

= Choose Open.
= Set the Method to Lookup Radius.
= Setthe Maximum e to 6.0

g4 Design Calculators Q [
Road Design | Cant Caleulator |
Method: ILn-:kup Radius LI 0K |
—Curve Design
Spesd: I— Browsze. . |
Mandimum e: 6.00 - Compute |
Mandrmum f: I Help
Radius: I
— Select Table Entry
Speed | Maxdimum e | Madmum f | Radius [1]
40 6.00 15.00 510.00
45 6.00 14.50 660.00
50 6.00 14.00 835.00
55 6.00 13.00 1065.00 =
60 6.00 12.00 1340.00 1
E5 6.00 11.00 1660.00
70 6.00 10.00 2050.00
Th R D G 0N 2R10 DD v
<] 1 | [
Table Name:
IC:"-.Proglam Files"Workspace-CDO T\ Standards-Global InRoads"Desig
Cancel |

Notice the minimum Radius is listed for various design speeds.
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Set the Method to Compute Radius.
Set the Speed to 60
Set the Maximum e to 0.06
Choose Compute.

&4 Design Calculators g ||

Foad Design | Cant Calculstor |

Method: |C0n1|:|ute Radius j oK
Curve Design
Speed: 60.00 4
Maxdmum e: 0.06
Maxdmum f: 012 Help
BRadius:

Speed Maximum e Mandmum f Radius [l
40 6.00 15.00 510.00
45 6.00 14.50 660.00
50 6.00 14.00 235.00
o] 6.00 13.00 1065.00 -
60 6.00 12.00 1340.00 1
65 6.00 11.00 1660.00 “m
7 6.00 10.00 2050.00 —
75 A 0N G orinnn (¥
<] 1l 1>
Cancel

Choose Cancel.

The Design Checks can be very handy to lookup or compute the radius
or design speed for curves on your alignment. If you choose OK when
you have computed or highlighted a radius, that value is placed in the
radius field. Here, we are going to key in the radii.
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4. Key in 21120 for Radius 1.

&4 Define Horizontal Curve Set

X

Harizantal Pl T
Define By: |Known Pl Coardinates ﬂ

Direction Back: l— J %
Length Back: l— J

Paint M ame: l— Curve Cale...
Morthing: ,W ﬂ Design Cale. .
Easting: [aRa7sE 14 Help
Direction Ahead: l— J

Length &head: l— J

Huorizontal Curve

Curve Set Type: « 505 [ SCSCS

Define Transitions By & Length O Canstant

Leading Tranzition: |Eloth0id j |D_|j|j ﬂ
Radiuz 1: ’W ﬂ
| =i #
#
Trailing Transzition: |Elothoid j |D.DD ﬂ
Defing By: ™+ Radius
" Tangent ta Spiral
" Spiral to Tanoent
" Paint on Curve
| | Mesit > | Last | Select |

5. Choose Apply to add the curve to the alignment.

6. Select Next to move to the next Pl in the horizontal alignment.
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7. Select Curve Calc to activate the Curve Calculator.

2 Curve Calculator

Joks

Curve

Lack
Radius:  [3000.00 v
Doc: 0 oato” E
Length: |00 .
angle:  [4272110" e
LChord: 0.00 r
Tangent: (o000 )i
Esternal: (oo )i
Ordinate: {000 )i

Compute: 1 Simple Curve -

Active Curve Definition:  Arc

Compute

Besults... ‘ Help ]

Cancel |

Set the Compute option to Simple Curve.
In the Curve column, set the Radius to 3000 and Lock the

value.

Choose Compute.

2 Curve Calculator

0K

Curve

Lock
Radius:  [3000.00 v
poc: 1°54'35" .
Lenath:  |g46 78 .

angle:  [4272110" e
Chord:  [g4553 B

Tangent: |324 65 E
Esternal [1752 )i
Ordinate: [17.41 )i

Compute: 1 Simple Curve -

Active Curve Definition:  Arc

‘ Besults... ‘ Help ]

Cancel |

Choose Results to generate a report of the computed curve
data. You may save this to your hard drive if you would like.
Note that it can also be printed directly from the results

dialog.
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2 Results

=JE

&

Curve Calculator Results

Curve

Radius: 3000.00
DOC: 1764'35"
Length: 646 78
Angle: 12721'10"
Chord: 645 .53

Tangent : 324 65
External: 17.52
Ordinate: 17.41

<]

sl Cloze
Save As...
Append...
Dizplay

Frint

dudd:

Help

= Close the Results dialog.
=  Choose OK on the Curve Calculator.

The Curve Calculator is closed and the entered Radius is transferred to
the appropriate fields in the Define Horizontal Curve Set dialog.

g% Define Horizontal Curve Set

Harizontal Curve:
Curve Set Type: f+ 5CS

Huorizontal Pl Apply
Define By |Known Pl Coordinates j

Direction Back: l— J w
Length Back: l— J w
Poirt M ame: l— 4
Narthing: IW ﬂ Dlesign Calc...

E asting: IW Help
Direction Ahead: l— J

Length Ahead: l— J

(" 5CSCS
Define Tranzitionz By & Length © Constant

Leading Transition: |Elothoid j 000 ﬂ
Radius 1: 3000.00 #|
| = |
=
Trailing Transition: [ Clatheid ~| |o.ao ﬂ
Define By &+ Badius
" Tangent to Spiral
" Spiral bo Tangent
" Paint on Curve
First | < Previous | Ment » | Last | Select |

8. Verify the curve is set as shown, then select Apply and the curve is

9.

added to the alignment and displayed in the design file.

Choose Next to step along the alignment and input curve 3.
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

£# Define Horizontal Curve Set
Harizantal Pl Apply
Define By |Kn0wn Pl Coordinates j

Cl

Direction Back: J ﬁ
Length Back: J Undo
Paint Name: — Curye Cale...
Marthing: 1658050.59 -+ Design Calc...
Easting: 3272645.47 Help
Direction Ahead: J
Length Ahead: J
Harizontal Curve
Curve Set Type: (¥ SCS (" SCSCS

Define Tranzitions By:  * Length  Caonstant

Leading Tranzition: |Cloth0id j |D_DD ﬂ
Radius 1 000 +|
| I #

#

Trailing Transition: [ Clothaid | |o.ao ﬂ

Define By: ™ Badius

™ Tangent ta Spiral

" Spiral to Tangent J

" Paint on Curve

,_
o)
@
[ap)

I
T
2

First | < Previous

Set the Radius to 11000.

Choose Apply.

Choose Next to step along the alignment to curve 4.
Set the Radius to 30000.

Choose Apply.

Continue stepping along the alignment set setting the other curves as
follows: Be sure to Apply and choose Next between the curves.

Curve 5 Radius = 30000.
Curve 6 Radius = 1100.
Curve 7 Radius = 2400.
Curve 8 Radius = 15000.
Curve 9 Radius = 5000.
Curve 10 Radius = 3000.
Curve 11 Radius to 1600.

Curve 12 Radius to 15000.
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24. After Applying Curve 12, choose First to return to the first curve, then
step back through the curves using Next to verify their radii.

25. Close the Define Horizontal Curve Set dialog box when done.

At=DaddooGEx 4 »

The reference file display has been turned off in the picture so you can
better see the alignment.

Save your geometry
Save the geometry project that now includes the new horizontal
alignment.

1. Select File> Save > Geometry Project.

Since the file has been saved before, you do not have to enter a name.
When you choose Save > Geometry, the active geometry project is
saved.
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Define the beginning station

Set the beginning station of the new horizontal alignment.

1. Select Geometry > Horizontal Curve Set > Stationing.

& Stationing

=

Horizontal Alignment: |SH a5

Starting Station:

100+00.00

Cloge

j ﬂ Apply |

Marme: |

1655841774
E asting: 326740940

Wertical and Superelevation Alignments
" Do Mot Update

Morthing:

(" Synchronize Starting Stations
{* Maintain Station Difference

Station Equatiohs

Back Station Bhead Station

ﬂ Help

2. Key in a Starting Station of 100+00.00

3. Select Apply.

Note: You do not have to key in the “+” when you key in stationing in
InRoads. Nor do you have to key in a leading or trailing “0”.

4. Select Close to dismiss the dialog box.

This defines the beginning station on the proposed alignment to
correspond with the stationing on the existing alignment at the point

where they coincide.
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Add a Horizontal Event Point

Add an event point for a culvert that crosses under the proposed
roadway.

1. Select the Geometry > Horizontal Curve Sets > Events command.

2% Horizontal Events E]
Define By: | Single Station j
Add Az Locate By
. X Cloze
™ Station and Offset Station:  [120+13.00
; _ +
4 Dffset:  [n.00 Hep
" Cogo Paint
" Alignment Point to Cogo
[ Add Vertical Event Points | J | J
Ewvents
M..| Station Offset Morthing Easting | Elewation | Style |

= Set Define By to Single Station.

= Set Add As to Northing & Easting.
= In the Station field, key in 120+13.
» The offset field should be 0.00.

2. Select Apply then Close.

Save the changes to your alignment

The alignment information has changed and should be saved to your hard
drive. It is part of the geometry project.

1. Select File > Save > Geometry Project.

Note: Using the Undo and Redo commands in MicroStation only affect
the graphics — they do not change the InRoads data.
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Station the alignment

1. Make lock settings before proceeding.

Toggle on the Station and Write locks.
Set the Pen/Pencil mode to Pencil.

Locks

x|

<Unnamed:

B SN ¥ H - sﬁﬁ|

I

2. Select Geometry > View Geometry > Stationing.

Bi§ View Stationing E]

Station Equations ] Radius + A ] Transition Radii ] Event Points ]

Main Regular Stations ] Cardinal Stations ] Pls ]

Horizartal Alignment; |SH 26 j ﬂ Help

Method Limits
{+ Automatic [ Station
" Interactive Horizontal J
" Interactive Vertical J
Mode
P Interval: (500,00
lﬁ [ Drop Station Equation Name
Symbology

Display | Object | Name | Calor | |
= Major Ticks ALG_PRO_5ta-Maj.. BYLEVEL
= Major Stations ALG_PRO_Sta-Magj.. BYLEVEL
= Minor Ticks ALG_PRO_Sta-Min.. BYLEVEL
O Minor Stations ALG_PRO_Sta-Min.. BYLEVEL
] Cardinal Leader ALG_PRO_Cardina.. BYLEVEL
x| Cardinal Stations ALG_PRO_Cardina.. BYLEVEL
@ Pl Leader ALG_PRO_Cardina.. BYLEVEL ||

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

3. Select Apply.

Select Preferences.
Highlight Proposed-100 Ft Interval and choose Load.
Close the Preferences dialog.

Make certain the Horizontal Alignment is set to SH 86.

The alignment is stationed at 100-foot intervals, the curve points, and the
event points. Use MicroStation view commands to take a closer look at
what was displayed.
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4. Zoom in to the alignment and review the stationing display.

BF—Had P g F x4

5. Review each of the tabs on the View Stationing box to see the setup.
Try displaying the stationing with other preferences.

6. Select Close to close the Stationing dialog when you’re done.

Review the alignment data

Use General tracking

1. Select Tools > Tracking > Tracking, then choose Activate.

2. Move the cursor along the alignment and note that the Elevation, Slope
and Aspect fields are populated as long as you’re in the area of the DTM.

£ Tracking
W Morthing: M =1553279.53 Activate
¥ Easting: E =3293417.23 Symbology...

¥ Elevation:  Elev =6350.52

Close
¥ Slope: Slp=1.49%
W Aspect A 284277

W Statior;  Sta=367+09.98

Help

aaid

v Offzet: RtEE.83

The information in the dialog box can be displayed into the design file by
placing a <D> at the desired location. All of the annotation fields that are

toggled on will be annotated in the design file.
3. <D= in the file to see the annotation display.

4. Close the Tracking dialog.
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Use Alignment tracking
5. Select Tools > Tracking > Horizontal Alignments.

Move the cursor along the alignment and watch the data change in the
InRoads command window. As the cursor moves, the station and offset
from the active alignment is displayed.

& Bentley InRoads 2004 Edition
Fle Suface Geometry Evaluation Modeler Drafting Tools Help

S

BEX

el
Wg

Name Description | By Whom | Last Revised | Access Mode
- Geometry Projects ‘x: CDOT User 11/21/2007 6:1... Read-Write
+ fo= Default ESH 36 SH 86 Centerline CDOT User 11/21/2007 6:3... Read-Write
+ 123455URY_Geom
@ 5H 86
2 surfaces 2 Geometry | &« | » <1 m | (]
— "Sta: 365+19.64 Off: 280,35 Elv: 0.00"
As you move your cursor, you will see the line tracking between the
proposed horizontal alignment and your cursor. The offset listed is the
perpendicular distance from the alignment to your cursor.
6. Reset twice to exit the tracking mode
Use the Review command
7. Select Geometry > Review Horizontal.
& Review Horizontal Alignment g@
Geometry Project: 123450E5 = Mode 1 Cl
Harizontal Alignment: ]W‘ ﬂ e R
% ! ave bs..,
Pﬁgiggipgigii ééBEEDggsign Geonetry A m
i Ali%ggg;;pgigii gg gg Centerline Qmspla}l
Style: ALG FRO -
Input Fa;styoi: 1.0000 w
STATION HORTHING EASTING Help
Element: Linear
FOB 100+00.00 1558417 .74 3267409 40
PC ! ! 111:08.62 1558450.09 3268517 .55 =
Tangent Direction: N 88°19'40" E
Tangent Length: 1108 .62 F
El ol i Previou
Rl lrc;car( )] 111+08 .62 1558450.09 3268517 .55 Q
BT 113+47.31 1558457 .06 326875614
£ Lon e gmEas
<| [ |55t
A window is displayed showing all the alignment data for the selected
alignment.
8. Scroll through the report to review the information it contains.
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9. From the Review Horizontal Alignment window, select Save As.

g Save As
Save in: | I InRoads j &= =k Bl
File name: |SH 86 Horizontal te
Save as type: |Text Files {* tat) ﬂ Cancel
Help

10. Set the folder to C:\Projects\12345\Design\InRoads and in the name
field, key in SH 86 Horizontal.txt

11. Select Save.
12. Close the Review dialog box.

An ASCII file has been created in the C:\Projects\12345\
Design\InRoads directory that can be reviewed and printed.

Note: If you have a default printer set in Windows, you can use the
Print option on the Review dialog to print directly to your
printer.
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Move a horizontal Pl

Often in the process of defining an alignment or in making modifications
to an alignment it is necessary to move a horizontal PI. InRoads provides
several tools for accomplishing this task. You will use the Edit
Horizontal Element command to extend the last tangent.

1. Make lock settings.

= Toggle Write lock on
=  Set the mode to Pencil

Locks : il
<Unnamed> = |@\>}?3‘{|._0 s'J'n'E'|

Ft

Move the POE using Edit Horizontal Element.

r '
] s
[~
i (] = ) o jia]
= £ & @ = ? & e
e T + 4 F ¥ e
=t ] (e $ [ o (o)) n
W o o @ g e o [Ta)
Y w1 L $ B 38 i $r~j
i &
wr wr
i =
a
1 1 1 } 1 Il I Y | 1 _J
T
4 2
: :
& 5
b= ¥
1 I,
k=] B
i n
2 £
=
At =—DadFoomEad »

2. Window Area around the end of the alignment as shown.
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Select Geometry > Horizontal Element > Edit Element.

& Edit Horizontal Element

BE

Drefine From: & Stop
Type: I Lirear LI Cloze |
Transition; I ;I Tremmse |
—Start
Paint Marme: I ﬂl
Naorthing:  [1558417 74 + Undo |
Easting  [3267409.40 Desian Calc... |
Direction: IN 8B™940"E ﬂ Curye Calc... |
Fadius:
u | Ll | |
—Stop Ll |
Faint ame:
M arthitg: I + Select |
Easting: I First |
Do I ﬂ < Previous |
Fadius; I +
J Mest » |
Length: [1108.62 + Lt |

[ Maintain Connected and Caolinear Elements

Select Last on the dialog to move to the last element in the alignment.

Do not miss the step to choose Last or you will edit the wrong point !

g Edit Horizontal Element

=

M=

Define From: & Stat ¢ Stop Apply |
Tupe: I Linear ;I Cloge |
Tiransition: I ﬂ Transpose |
— Start
Paint M ame: I— ﬂl
Marthing: W * 4|Qndo
Easting: |3293488.?8 MI
Directiorn: IW ﬂ Curve Calz... |
Radius: I ﬂ Spiral Calc... |
= Shop il |
Fairt I ames
I arthinag: I 4 ﬂl
Easting: I— FEirst |
Q”EIC“D'": I ﬂ < Previous |
Fadjus: I— ﬂ Mest > |
Length: |2U591— ﬂ

[ Maintain Connected and Colinear Elements
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= At the top of the dialog, set the Define From option to Start.

This holds the starting point of the element and allows you to edit the

ending point.

» Inthe Length field, change the entry to 500.

&4 Edit Horizontal Element [Z]
Defing Fram: & Stat ¢ Stop YT T
Type: |LMBar _:J Cloze |

| J Tranzpose
Start
%WN@&[__________ Delste
MNothing  [55334652 4 Undo
Easting: ,W
Direction: EE?EEFE____jﬂ |
| #
Help
r_________
r__________J Select
FEirat |
| i < Previous
r_________
i
Lergth: G 4 Lt |
[ Maintain Connected and Colinear Elements

5. Choose Apply.

AE=OudAooFad

| |

6. Close the Edit Horizontal Element dialog.
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7. Using what you previously learned, view the stationing for the updated
alignment. (Geometry > View Geometry)

Since the stationing was originally placed in Pencil mode, it was deleted
when the alignment was updated.

-

]
&
[} = < (=] (=] < [N
= & & ] = ? & & = & @
i i T o8 % 7 I 7 7 =
-+ 3 oo i [~ ol 0 ] -1 ol 5
1o 7] < x @ © o =~ = Fr &
: &
0 i
T =
o
DR TEY TS . . 5 . : : : -
f
9 4
? ¥
& &
n s
1 1]
5 0
ﬁ wm
& T
=
Bk =DuE iAo agEad >

8. Review the alignment again (Geometry > Review Horizontal).

9. Compare the alignment to the Review dialogs shown below. Be certain
to scroll to the bottom and check your alignment’s ending tangent length,
which should now be 500 because of the change you just made.

g Review Horizontal Alignment g@
Geometry Project: 1z = Mode 1 m
. ) " CurveSets O Aligement O Element _
Hornzantal Alignment: H &6 = ﬂ | G AR
Element: Circular | Append. .
BC i 365+39 15 1553344 59 3293246 .09
PI ¢ i 366+60 .50 1553346 54 3293367 .43 Display
cCoof i 1538346 52 3293487 .08
BT | i 367+81 86 1553346 52 3293488 .79 Prirt
Radius: 15000.00 -
D=lta: 0755'37" Right Help
Degres of Curvature(irc): orz22'G5" I
Length: 242 .71
Tangent : 121 36
Chord : 242 .70 IE
Middle Ordinate: 0.49
Ezternal: 0.49 Firet
Tangent Direction: N 89704'48" E
Fadial Direction: S 0°G55'1l4" E Ere
Chord Direction: N 89732'35" E
Radial Direction: S 0%o0n'z23t u =
Tangent Direction: S 89°52'37" E
Elenent: Linear 4|
PT i I6T7+81 .86 16553346 52 3293488 .79
PCOE 3 372+81 86 1553346 47 3293988 .79
Tangent Direction: S 897°59'37" E
Tangent Length: 00,00 ||
£ | >
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10. If your alignment doesn’t match, you can:

= Modify the ending tangent like you did above to set the length to 500, if
the edit didn’t work,

= Modify it using the Move PI command if a Pl is in the wrong location,

»= Modify a curve using the Define Curve command if a curve is wrong, or
if necessary,

= Right-click the alignment in the Explorer portion of the menu and choose
Empty, then start over with the alignment.

11. If your alignment matches this printout, save your report again, over-
writing the one you saved earlier.

Save your updated alignment

1. Select File > Save > Geometry Project.

This saves the active geometry project.

Add the geometry project to your project (rwk) file

2. Select File > Save As.

= Set the Save as Type to Projects *.rwk.
» Highlight 12345DES.rwk.
= Choose Options.

3. Onthe Geometry Projects tab, click on Add and Update for the
12345DES geometry project.

g4 Project Options

Roadway Library ] Preferences ] Styles ]
Sufaces Geometry Project ] Typical Section Library ]

Browse. .

Add  Update Geometry Name | File Name Mere Options...
B 12345DES C:\Projects’123454Desig

i

mi 123455URV_Geom CA\Projects\12345\ROW belp

[0 [ui] Diefault

< >

File Mame:

|

oK | Cancel |

Add loads the file when the project is loaded and Update saves the file
when the project is saved. You do not need to load the Survey geometry
project for future use, so you can leave it toggled off.
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4. Choose OK.
5. Choose Save on the Save As dialog.

6. When prompted to overwrite the current .rwk, choose Yes.

i Save As

C:\Projects}12345'DesignInfoads | 123450ES . rwk already exists.
. Do you want to replace it?

Yes | Mo |

This adds the geometry project 12345DES.alg to the previously created
12345DES.rwk file.

7. Exit InRoads and MicroStation.

If prompted, “Do you want to save changes to the Geometry Project
12345DES.alg?” choose Yes. This obviously means the geometry
project was not saved with the project file. Open InRoads and try saving
your project again. If you have trouble, ask for assistance.

If prompted to save the survey geometry file, choose No.

Challenge lab

Create an alignment of your choosing using the Horizontal Element
commands.

Roadway Design Using InRoads Page 125



Colorado Department of Transportation

Page 126 Roadway Design Using InRoads



Chapter 4 Creating Profiles and Vertical Alignments

4. Creating Profiles and Vertical Alignments

Creating Profiles

A profile of the horizontal alignment showing the existing surface groundline is
required before creating the design profile, known in InRoads as the vertical

alignment.

Select Evaluation > Profile > Create Profile.

Create Profile g
WMain l Features ] Controls ] Offsets ] Title ] Legend ] Grid ] Foes ] Report ]
Create: Vindow and Daia v] Source n
. * Alignmert: |sH 26 - —‘_J
Set Name: [sH 26
" Graphics
" Multipoint ﬁ
™ ASCII File:

Name ] Color ]

defautt BYLEVEL

T_Edsting Ground BYLEVEL al
None

Edit...

Symbology
Display ] Surface
Default
= 12345 existing ground
Apply

Preferences... | Close |

There are several CDOT preferences for the different vertical exaggerations.
Choose the appropriate one under Preferences and Load it to establish the settings

in the dialog.

2 Preferences

Mame

10 ert_Drain
1uVertical
Tuvert_Drain
2uWertical
Zévert_Drain
5 Wertical
Bavert_Drain
Dot

Active Preference: CDOT

Cloze

Load

Save

Save As...

Delete

W )

Help

Multiple surfaces may be shown on one profile by selecting them in the
Symbology category. You may also show features that cross the alignment and
projected features on the profile. These may be toggled on from the Features tab

before creating the profile.
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Updating Profiles

If there are changes that need to be made to the profile after it is cut, such as turning
on or off a surface or features, or updating surfaces or features that have been
modified, you can update the profile.

Select Evaluation > Profile > Update Profile.

& Update Profile

€]
X

Profile Set: [gH a5 = ﬂ Objects: " Surfaces
Made: " Refresh (+ Offsets and Features Close
+ Display On ™ Show Data Outside Elevation Range i
ilter...
" Display Off
Help

Surfaces: Crozzing Features:

Drefault Mame Style Deseription |~ 4

['_5H 86 Subbasze Creater £ p | ] J

['_5H 86 SubgradCreated By Roadway Mod

['_SH 86 Baze-Calreated By Roadway Mod

['_5H 86 Finished Created By Roadway Mod

D_5H 86 SR Inter

123455 URVSuifac Esisting Al
<] (2] M
Offsets: Frojected Features:

Offset Mame Parent Surf... || Mame Style Drescription |A_ ﬂ

Offzet 1 123485UR... (

Offzet 2 1234850R... |

Offzet 3 123485UR...

Offzet 4 123485UR...

Offzet 5 123485UR... ] All
Offset 6 123455UR... |v| |

Bandwidth

I~ Include Features:

{+
I~ ,7
~
I—
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Creating Vertical Alignments (Design Profiles)
In order to create a new design profile or vertical alignment, you must first have a

geometry project loaded, with a horizontal alignment active.

Once the geometry project is loaded (and correct horizontal is active), you may
create a new alignment name. Choose File > New > Geometry and set the Type to
Vertical Alignment. Enter the Name, Description and select a Style.

it New =)

Suface Geometry ]T‘,'pic:al Section Liblary] Roadway Liblary]

Type: | Vertical Alignment =l l&l

Name: W Styles... |
Description: |Altemate Vertical Help
Style: ALG_PRO_Vert -

Curve Definition: | parabolic -

Existing Description

SHEeV 2H .88 Vert

Close

Apply after filling in the appropriate information. If you have already created a
profile of the horizontal, then you may proceed with either the Vertical Curve Set
or Vertical Element tools to enter the alignment data.
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Vertical Curve Set Commands

The Vertical Curve Set commands make up an easy way to create alignments.
They consist of five primary commands described below.

Vertical Curve Set 9
L7 e 122 3 | 1 |19 |
/ \
Add Vert. PI Define Curve
Insert Vert. Pl Delete Vert. Pl
Move Vert. PI

Add Vertical Pl — Add Vertical Pl is used to create a Pl that begins a new
alignment, or to add a PI onto either end of an existing alignment.

Insert Vertical Pl — Insert Vertical Pl is used to add a PI to an existing alignment
between two existing Pls.

Move Vertical Pl — Move Vertical Pl is used to change the location of an existing
vertical PI.

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

Define Vertical Curve — Define curve is used to create a curve at a Pl on an
alignment, or to revise an existing curve on an alignment. The Previous and Next
buttons are used to step through the alignment. The tangents forming the Pl where
the curve is to be defined will be highlighted graphically.
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Dynamics — The Dynamics dialog allows you to set intervals for placement of the
vertical Pls. It locks your cursor into the desired station, elevation and/or grade

intervals.
& Add Vertical PI E]
Dynamics
IV Station:  [50.00 Clase |
IV Elevation: [10.00 w
I Grade: ’7

The Design Calculator is used to compute or look up curve data to ensure your

design criteria are met.

Eye Height: 350

&4 Vertical Design Calculator E]
Methad: |E0mpute from Speed j oK |
Curve Design
o ~ Cancel
Speed: 50.00 4
K. Value: Campute
Length: Help
Curve Type:
Headlight Sight Distance
{¥ i
Distance:
Friction: 0.30

Object Height: |2 00

Table Mame:

|c:\progra"1 \bentleycivilhdatahimperialyvertical design check

Keyins — There are additional keyins that can be useful when creating a vertical

alignment, including:
SE=station,elevation (SE=34500,8421)

DG=distance,grade (DG=1500,-2.5% 0or DG=1500,-.025)
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Displaying Alignments

There are several methods for displaying vertical alignments in InRoads. The
method you choose is based on the desired display.

If you choose one of the methods other than Vertical Annotation, a geometry style
controls the level and therefore the symbology of the display. Geometry styles are
associated with individual alignments when they are created. The CDOT standard
styles have been pre-defined and are stored in the CDOT-styles.ini file, accessed
through the Geometry > View Geometry > Geometry Style Manager dialog.
(See Horizontal Alignment Annotation.)

To display the active alignment, choose Geometry > View Geometry > Active
Vertical and the active alignment will display on every profile (created from the
vertical’s parent horizontal) in the design file showing points and linework (no
annotation).

To display any alignment, right-click on the alignment name in the Explorer menu
and choose View. The chosen alignment will display on every profile (created from
the vertical’s parent horizontal) in the design file showing points and linework (no
annotation).

To display the alignment and annotate it at the same time, choose Geometry >
View Geometry > Vertical Annotation. This command uses a preference to
define the symbology of the vertical alignment and to define what and how the
alignment is annotated. There are several CDOT preferences available for different
types of vertical alignments.

2 View Vertical Annotation E]

Main l Pairts ] Curves ] Tangents ] Sight Distance ] Affixes ]

Horizortal Alignment: (5 g - ﬂ Help
Vertical Alignment: SHEEV - ﬂ
Profile Set: SH 86 - ﬂ

|Emn5iation
#
#

Apply Preferences... Close
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Tracking

The Vertical Alignment can be tracked using one of two methods.

Tools > Tracking > Horizontal Alignment — Tracks the horizontal alignment with a
perpendicular line to your cursor. It gives a Station, Offset, Elevation readout in the
message field, where the elevation shown is that of the active vertical alignment at
the given station.

23 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
MName | Description | By Whom
-5 Geometry Projects Py B et CDOT User
+-{ Default C| | sHes SH 86 Centerline CDOT User
= 'w|| |4 sideRoad ( 500 501502 ) CDOT User
&) surfaces 2 Geometry [ & 4| v | |o 3
“Sta: 220+14.04 OFf: 394,58 Elv: 6628.45”

Tools > Tracking > Vertical Alignment — Tracks the vertical alignment on the
profile grid with a vertical line to your cursor. It gives a Station, vertical Offset,
Elevation and vertical alignment Grade readout at the location of your cursor.

23 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
MName | Description | By Whom
-5 Geometry Projects Py B et CDOT User
+-{ Default C| | sHes SH 86 Centerline CDOT User
= vl |/ sideroad (500 501502 ) CDOT User
& surfaces 2 Geometry | @4 | v ra 3]
"Sta: 200+37.58 Off: -146.29 Elv: 6631.88 Grade: 1.79%"

If a second vertical alignment is selected, the offset is between the two alignments.
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Saving an Alignment

Alignments are not saved individually. Instead, they are saved when the geometry
project is saved. Since you are working on a copy of the geometry project that is
loaded in memory, saving is a good idea whenever you make changes to your
alignment, and mandatory before exiting — assuming you want to save your
changes.

Geometry projects can be saved using several methods including:
Choose File > Save > Geometry Project

The active geometry project is saved.

Right-click on the Geometry Project in the Explorer menu and chose Save

The geometry project you highlighted is saved.

B=%]

& Bentley InRoads 2004 Edition

Fle Surface Geometry Ewaluation Modeler Drafting Tools Help

Mame | Description | By Whom
=& Geometry Projects o] CDOT User
W Defadt [f]sHss 5H 86 Centerline CDOT User
= _f sideRoad {500 501502 ) CDOT User
- =1 s
Save As...
Set Active
Celete
T o Empty | -
&3 Surfaces B ¢ < B
Profile not found Detais. .
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If the geometry project has never been saved, either of the previous methods will
bring up the Save > As box shown below.

Choose File>Save As

£ Save As
Savein: | I3 InRoads j £f E-
B3 12345DES.alg
File name:  [[12345DES ala
Save as bype: |Geomem.r Projects (.alg) j Cancel
Help
Active: | 123450ES j Options...

Set the Files of Type to (*.alg)
Choose the geometry project you want to save (in the Active category)
Key in the file name (or use the default)

Choose Apply and the file is saved.

Note: Geometry projects have both an internal name that appears in the
dialog boxes in InRoads and a name on the hard drive that has an
.alg extension. Care should be taken to make certain you have
chosen the correct geometry project name to match the file name
you specify. Otherwise, you could accidentally save over a file
on the hard drive with the wrong geometry project.

The geometry project may also be saved as part of the project file or
.'wk, which you will be using in your lab activity.
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Lab 4 — Creating Profiles and Vertical Alignments

Starting InRoads

1. Start InRoads and open CU12345DES_Model.dgn from the
Design\Working folder.

Open your InRoads data files

1. Select File > Open.

& Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Pr\:|jects (* rwk) j Cancsl
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.

4. Cancel the dialog.
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Review Profile symbologies

1. Select Tools > Symbology Manager.

B Symbology Manager E]

Preference File:  C:\Pragram

T_Elect W ault
T_Enviranmental Concern
T_Enwironmental Concern Site
T_Eizting Ground
T_Fence:Barbed Wire
T_Fence:Barrier
T_Fence:Chain Link 120"
T_Fence>Chain Link 36"
T_Fence:Chain Link 42"
T_Fence>Chain Link 48"
T Fence:Chain Link B0

ol

Files\Workspace-CDOTAStandards- Gl ﬁ
Mew. ..

M~

Copy...
— Lelete
Help
v

2. Choose T_Existing Ground from the list and select Edit.

% Edit Named Symbology (=)

Name: |

Symbology ﬂ
Use | Level | Color | m
Ciefault Line Mat Initialized
Ciefault Text Mat Initialized Beat >
Ciefault Paint Mat Initialized
Plan Line Mat Initialized Delete
Plan Test Mat Initialized
Plan Pairt Mat Initialized Help
Frofile Line DES_PROFILE_E sisting-Ground BvLEVEL
Profile Test Mat Initialized
Profile Paint Mat Initialized
Crozz Section Line DES_*SEC_Esisting-Ground BvLEVEL
Cross Section Text Mot Initialized
Crazs Section Paint Mot Initialized
Uninitaize | Edi. |

Notice that the Profile line is set to display on the level
DES_PROFILE_Existing-Ground and to use By_Level symbology.

3. Close the Symbology Manager dialogs.
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4. Select Surface > Surface Properties.

5. Set the Surface to 12345 existing ground.

ﬂ Surface Properties E] [l
Main ]Advanc:ed]
Surface: ]
Name: 12345 exdsting ground
Description: BExisting Ground from mu Report ]
Madmum Lenath: [p 0o _H :
Help
Preference: Basting 10'Mr-2° =] paiz Totals
Material: Active  Features Deleted Total
™ Bdtended Data Checks Random: 19745 377 4184 23525
Breakline: 14548 1314 8 14556
Contour: 1] 0 0 0
- Data Range - 1| Irfemed: 0 0 0
FPoint Type: Total =
= z Interior: 0 (1] 0 0
Minimum Maximum
Morthing: 153196621  1559691.32 | | Exderior: 768 1 2420 5248
Easting: 3235499.38  3304750.88 | | All Points: 35061 1744 12672 47733
Elevation: 6328.23 6795.73 | | Trangles: 66573 775 67348
Apply Close
6. Select the Advanced tab.
- =~
&4 Surface Properties E] [l
Main  Advanced ]
Surface: 1123&5 existing grour vi
i~ Cross Sections - 1 Help
Symbology: ]T_Eggjng Ground v] I~ Use Features Only
i~ Profiles -
Symbology: iT_Existing Ground vi
Offset  Distance Symbology Color Offset  Distance Symbology Color
1 [ooo [Defauit =[] & | [Defaut =[]
2 oo [Defaut =[] © o [Defaut =[]
3 oo [Defaut =[] 2 Jomw [Defaut =[]
4 [ooo [Defaut =[] 2 | [Defaut =[]
5 [oo0 [Defaut =[] * o [Defaut =[]
& [oo0 [Defaut =[] % | [Defaut =[]
Z [oon [Defaut =[] & [ [Defaut =[]
& [oon [Defaut =[] ® [ [Defaut =[]
Apply Close ]

Note: The Profile Symbology is set to T_Existing Ground. This
means that when the profile is displayed, the ground line will use
this named symbology, will be placed on the DES_PROFILE _
Existing-Ground level and will use By_Level color, weight and
line style.
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Create a multi-point profile

Multi-point profiles display a profile of the existing ground surface
between points defined graphically.

1. Ensure Write lock is on.

2. Set the Mode to Pencil.

Locks 1%

|:Unnamed> v@.\yx B s'J:ﬁE"

tot

3. Select Evaluation > Profile > Create Profile.

& Create Profile [3 (|

Main ] Features ] Controls ] Offests 1 Title ] Legend ] Grid ] Pxes ] Report ]

Ceate: Window and Data v] Source
" Alignmert: -,] —“—J
Set Name: JSH 26
" Graphi
Help
" ASCII File:
Symbology
Display ] Surface Name ]Color ]
] Default default BYLEVEL
= 12345 existing ground T_Existing Ground BYLEVEL
! Al
HNone
Edit..
Apply Preferences... | Close ‘

4. Choose Preferences and Load 5xVertical.

» Toggle the Create option to Window and Data.
= Key in a Set Name of Existing Road.
= Select Multi-Point as the Source.

= Under Symbology, toggle on 12345 existing ground in the
list of surfaces.
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5. Choose the Features tab.
= Verify the both options are off.

6. Choose the Controls tab.

2 Create Profile g =l

Main ] Features Controls |0ﬁsets ] Title ] Legend ] Grid ] Pxes ] Report ]
r— Limits 1 1 Exaggeration

= Verical:  [5.0000

Honzortal: {4 pooo
,7 Help
) Direction
I~ Station {+ Leftto Right

_-J " FRight to Left
J Window Clearance

¥ Apply
Top: 0.00
Bottom: [50.00

I~ Display Planimetrics

[ Show data outside elevation

| Apply | | Preferences... | Close |

= Verify the Vertical Exaggeration is 5.0.
=  Verify the Horizontal Exaggeration is 1.0.

= Note the Window Clearance Bottom is 50. The profile
command uses the ground elevations to determine the
elevation range of the profile, then adds enough to the low
and high elevations to start and stop on an even interval. The
Window Clearance is an opportunity to increase the size of
the grid by adding ‘blank’ space at the top or bottom. This is
especially helpful if you have vertical alignment data that
will fall outside the elevation range of the existing topo. As
you can see, the CDOT preference you loaded has a
clearance at the bottom. If you need more room at the top,
add a Top clearance.
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7. Select Apply.

When prompted to Identify Point, place a <D> north of the
beginning (POB) of the proposed alignment.

Place a second <D> south of the beginning (POB) of the
proposed alignment.

<R> to stop selecting points.

Ad—DuddocpBxd

==

Pa

8. When prompted to Identify Location, place a <D> in a clear area above
the alignment. This will be the location of the lower left corner of the

profile grid.

o

=gk A0 op B N

sC
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9. Close the Create Profile dialog.

A profile is displayed that shows the ground surface between the first
two data points. The third data point determined the location of the
bottom left corner of the profile grid.

The height of the profile is determined by the height of grid needed for
the ground line, plus the 50 extra feet of bottom clearance (set by the
preference and found on the Controls tab).

10. Use the MicroStation window commands to take a closer look at the two-
point profile.

11. When done, Fit your MicroStation view before continuing.
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Create alignment profiles

1. Ensure Station and Report locks are on.

Locks ]

|:Llnnamed> - B @\’?x .m 5#["|
t 1 t1

Create a profile for the active horizontal alignment

2. Select Evaluation > Profile > Create Profile.

&4 Create Profile g 1=
Main ] Features ] Controls ] (Offsets 1 Title ] Legend ] Grid ] Pxes ] Report ]
Create: Source
Set Name: ;SHEE— &+ Alignment: JSH 36 -
" Graphics
" Muttipoint ﬂe.lp I
" ASCII File:
Symbology
Display ] Surface Name ]Color ]
% Defautt default BYLEVEL
12345 existing ground T_Edsting Ground BYLEVEL il
HNone
Edit..
| Apply I | Preferences... | Close ‘

3. Choose Preferences and load 2x Vertical.

4. Set the following parameters in the Main tab if they don’t default:

= Create: Window and Data.

= Set Name: SH 86.

= Source: Alignment: SH86.

= Under Symbology, toggle on Surface 12345 existing
ground.
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5. Choose the Features tab.

» Toggle off Crossing Features.
= Toggle off Projected Features.

6. Choose the Offsets tab.

2 Create Profile
Main ] Features ] Cortrols  Offsets ]T‘rtle ] Legend ] Grid ] Pxes ] Report ]
Surface: i ]
Symbology il
Object Offset Mamed Symbology Color i
[] Offset1 0.00 Default BYLEVEL  |s| LJ
[] Offset2 0.00 Default BYLEVEL |
[] Offset3 0.00 Default BYLEVEL
[] Offset4 0.00 Default BYLEVEL
[] Offset5 0.00 Default BYLEVEL
[] Offset6 0.00 Default BYLEVEL
[] Offset7 0.00 Default BYLEVEL
[] Offset8 0.00 Default BYLEVEL
[] Offsets 0.00 Default BYLEVEL
[] Offset 10 0.00 Default BYLEVEL
[] Offset 11 0.00 Default BYLEVEL
[] Offset12 0.00 Default BYLEVEL
[] Offset13 0.00 Default BYLEVEL
[] Offset 14 0.00 Default BYLEVEL  |#|
Edit... ‘ Surface Properties... ‘
Apply Preferences... | Close ‘

= Set the Surface to 12345 existing ground.
= Highlight Offset 1 and choose Surface Properties.
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7. On the Surface Properties’ Advanced tab,

4% Surface Properties Q o

Main  Advanced l

Surface: W

g;nfoizc::'o'?_admng Ground v] I~ Use Features Only I Qﬂdp
Profiles
Symbology: {W
Offset  Distance Symbology Color Offset  Distance Symbology Color
1 |2400 [psurFacE T ][] & fomo |Defautt =[]
2 [24.00 [DsuRFacE2 | [ ] 12 [omo |Defaut =[]
3 oo [Defautt =[] 2 Jomw [Defaut =[]
4 [ooo [Defaut =[] 2 | [Defaut =[]
5 [oo0 [Defaut =[] * o [Defaut =[]
& [oo0 [Defaut =[] % | [Defaut =[]
Z [oon [Defaut =[] B [w [Defaut =[]
& [oon [Defaut =[] & [ [Defaut =[]
Apply Close ]

= Key in -24 for Offset 1 and choose the Symbology
D_SURFACE_1.

= Key in 24 for Offset 2 and choose the Symbology
D_SURFACE 2.

= Apply then Close the Surface Properties dialog.

Note: D_SURFACE _1 through 10 can be used to show additional
surfaces on either cross sections or profiles. You can also use
them here to show offset lines using different symbologies from
the centerline. They each have different ByLevel symbologies
that do not preview in the Surface Properties dialog box, but
will display on the profile.
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8. Back on the Offsets tab, toggle on Offsets 1 and 2.

ﬂ Create Profile [g =l
Main ] Features ] Cortrols  Offsets ]T‘rtle ] Legend ] Grid ] Pxes ] Report ]
Suface: 12345 existing ground ~
Symbology - il
Object Offset Mamed Symbology Color
Hel
[ Offset1 -24.00 D_SURFACE_1EVEL || g
[ Offset2 24.00 D_SURFACE_2 FVEL
[] Offset3 0.00 Default BYLEVEL
[] Offset4 0.00 Default BYLEVEL
[] Offset5 0.00 Default BYLEVEL
[] Offset6 0.00 Default BYLEVEL
[] Offset7 0.00 Default BYLEVEL 3
[] Offset8 0.00 Default BYLEVEL
[] Offsets 0.00 Default BYLEVEL
[] Offset 10 0.00 Default BYLEVEL
[] Offset 11 0.00 Default BYLEVEL
[] Offset12 0.00 Default BYLEVEL
[] Offset13 0.00 Default BYLEVEL
[] Offset 14 0.00 Default BYLEVEL  |#|
Edit... ‘ Surface Properties... ‘
Apply Preferences... | Close ‘
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9. Choose the Legend tab and toggle on Text and Box in the Symbology

area.
4% Create Profile g
Main ] Features ] Controls ] (Offsets ] Title Legend ]Grid ] Pxes ] Report ]
i~ Labels 1
Line: LINE
Surface; W
Offset:  [OFFSET Help

Scale: Scaled % Times

Symbology

Display ] Object Name ] Color ]
Text BYLEVEL

&d Bax PROF_Ads BYLEVEL

Apply Preferences... | Close ‘

10. Look at the other tabs to see how the CDOT preferences are set up.
11. Select Apply.

=  When prompted Identify Location, place a <D> in a clear
area below the surface.

The data point defines the lower left corner of the profile window. The
profile is plotted showing the surface elevations along the active
alignment SH86.

12. Close the Profile dialog.
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13. Use your MicroStation View commands to take a closer look at the
profile.

Note the centerline (green-dashed) offsets and the legend noting the
different lines and symbologies.

Roadway Design Using InRoads Page 149



Colorado Department of Transportation

Update your profile

You have been requested to show culverts on your profile. The utility
information has been provided in your survey topo.

1. Choose Tools > Options > Factors.
2. Unlock the three factors.
3. Setthe Cell Scale Factor to 1.
4. Choose Apply, then Close.
5. Select Evaluation > Profile > Update Profile.
6. Choose the Profile Set for last profile.
& Update Profile E]
Profile Set: ’m ﬂ Objects: Surfaces
Mode: " Refresh {+ Offsets and Features Close
+ Display On ™ Show Data Outside Elevation Range =
€ Display Off -
Hel
Surfaces: Crozzing Features: ﬁ
Default . ) Marme Style |A ﬂ
12345 existing ar  Existing Ground fram multip T Cul Com 5H 24" T CulComr.
T_Cul Corr 5t 24496 T_Cul Corr...
T_Cul Corr 5t 24548 T_Cul Corr...
T_Cul Corr 5t 24580 T_Cul Corr...
T_Cul Corr 5t 24624 T_Cul Corr... All
T_Cul Corr 5t 24"811 T_Cul Corr...| ¥ |
¢ 2aa >/ More |
Offsets: Frojected Features:
Offset Mame Parent Surf... || Mame Style Drescription |A_ ﬂ
Offset 3 12345 existi...
Offset 4 12345 existi...
Offset 5 12345 existi...
Offset B 12345 existi...
Offzet 7 12345 existi... All
Offset & 12345 existi... ™
<] > i
Bandwidth
I~ Include Features:
{+
I~ ,7
~
I—

= Set the Mode to Display On.

= Set the Objects to Offsets and Features.

= Under Surfaces highlight 12345 existing ground.

= Under Crossing Features, highlight the features that start

with T_Cul Corr Stl 24”

7. Choose Apply.

8. Window into the profile (near station 215+00) to see one of the

crossings.
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Clean up your design file before plotting the final profile.
1. Delete all the profile windows that are displayed in the design file.
Note: Turn on Graphic Group lock and use MicroStation Delete.

2. Select MicroStation File > Compress > Design to compress the design
file.
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Create a MicroStation design file for the final profile

1. On the MicroStation menu, select File > New.

Directories:

x|

C:AProjectsh1 23455D esigniiw orking,

12345DES_Prof dgn
CU12345DES_Model. dgn

File Type:
MicroStation DGM Files [*.dgn]

=

™ Show File lcons
Seed File

.. AStandards-Global\MicroStationtseedy3D-5eed_COOT dgn

= o
[ Projects
= 12345
(= Design
= working

Dirives:

Cancel

,@E:

| Help

Select

i

» Key in CU12345DES_Prof.dgn and set the folder to 12345 \
Design\Working.

2 New

Directory
Files:

[ CU12345DES_Prof.dan

Directories:

C:AProjectsh1 23455D esigniiw orking,

12345DES_Prof. dgn
CU12345DES_Model. dgn

File Type:
MicroStation DGM Files [*.dgn]

=

™ Show File lcons
Seed File

= o
[ Projects
= 12345
(= Design
= working

Dirives:

Cancel

,@E:

.. AStandards-Global\MicroStationtseedy3D-5eed_COOT dgn

Help

'L

2. Choose OK.

You are now in the CU12345DES_Prof.dgn file, ready to create the final

profile.
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Create the final profile

1. Select Evaluation > Profile > Create Profile.

2 Create Profile g
Main ] Features ] Controls ] (Offsets 1 Title ] Legend ] Grid ] Pxes ] Report ]
Create: Vindow and Daia v] Source
* Alignment: [y 2 - —‘_J
Set Name: JSH 26
" Graphics
" Muttipaint #2 I
" ASCII File:
Symbology
Display ] Surface Name ]Color ]
] Default default BYLEVEL
= 12345 existing ground T_Existing Ground BYLEVEL
= Al
None
Edit...
Apply ‘ Preferences... | Close ‘

2. Choose Preferences and load 2x Vertical.

This will reset all of your previous changes back to the CDOT defaults.

3. Set or verify the following parameters in the Main tab:

= Create: Window and Data.
=  Set Name: SH 86.
= Source: Alignment SH 86.

= Under Symbology, toggle on 12345 existing ground.
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4. On the Features tab, toggle on Crossing Features and select the 24”
culverts you used before.

2 Create Profile [3 =l
Main  Features ]Corrtrnls ] (Offsets 1 Title ] Legend ] Grid ] Pxes ] Report ]
V¥ Crossing Features Edit Style...
Name | Style | Descriptiol# | ﬂ Bl
T_Cul Corr St 24" T_Cul Cor St...Culvert Cor LJ
T_Cul Cor Stl 24"456  T_Cul Cor 5t...Culvert Cor Help

T_Cul Corr Stl 24"548  T_Cul Cor St...Culvert Cor
T_Cul Cor St 24"580  T_Cul Com 5t.. Culvert Cor
T_Cul Cor 5t 24”624  T_Cul Corm St.. Culvert Cor

T_Cul Cor Sl 247811 T_Cul Corr St.. Culvert Cor Al Bandwidth
T_Cul Com St 24"874  T_Cul Corr St...Culvert Cor| v | I~ Left @ffzel
:< I i | g'_) None
I Projected Features
= I Bight Offset
Name | Style | Description ]A. _ﬂ
Include Features:
% |reide Banc
Wl 5
T Bn I oo Bin v Hone ¥ Clin Feature
Apply Preferences... | Close ‘

5. Select Apply on the Profile dialog box.
6. Place a <D> in the design file to plot the profile window.
7. Close the profile dialog box.
Since Write lock is on, the profile is now permanent in the design file.

8. Use MicroStation view commands to take a closer look at your final
profile, noting that the utilities are displayed.
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Create a vertical alignment

Create a slot in the active geometry project for your vertical alignment.
1. Select File > New.

2. Choose the Geometry tab.

2 New g

Suface Geometry lTypicaI Section Libmry] Roadway Ublﬁﬁ’l
Type: |Vertical Alignment j
Name: [sHasv Styes... |
Description: |Proposed VA w
Style: [ALG_PRO_Vert -

Curve Definition: |Pa|ab0|ic j

Bxisting Description

2 >

= Toggle the Type to Vertical Alignment and set the

following:
= Name: SHS86V
= Description: Proposed VA
= Style: ALG_PRO_Vert

= Curve Definition: Parabolic

3. Select Apply then Close
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4. Set up your MicroStation windows so the entire profile is visible in one
window, then open another MicroStation window and Zoom in to the

beginning of the profile as shown.

7] 1<}
=

B

B
- o

- - 0| ﬂj

p— o

Bt—Baddocmsxd

Add PVIs to the Vertical Alignment
5. Ensure Write lock is on.

6. Set the mode to Pencil.

7. Select Geometry > Vertical Curve Set > Add Pl.

%3 Add Vertical PI (=)

I Station: Close |

I Elevation: | Help
I Grade:

8. Select Apply.

9. For the first PVI, snap to the beginning of the ground line in the window
where you are zoomed in.

[~ ] %
|

-+ i~
AEk=DaddoogBx 4| _ L’ﬂ
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10. In the MicroStation key in field, enter the following commands: (Be
certain to use the % sign in your key-in.)

»  dg=2060,-3%

L

» dg=1560,3.3%

= se=14800,6570

— %

The dg=key-ins place additional vertical Pls at the specified distance
and grade. The last one again places a vertical Pl at the station and
elevation specified.

11. <R> twice to exit, then Close the Add Vertical PI command.

12. Update the view.
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The vertical alignment is displayed permanently in the design file since
Write lock is on. Because Pencil mode is active, the tangents will
automatically update when the curves are added. If you forgot to turn
Write lock on and the vertical alignment disappears, re-display it by
choosing Geometry > View Geometry > Active Vertical.

Creating vertical curves

13. Select Geometry > Vertical Curve Set > Define Curve.

28 Define Vertical Curve Set E]

Vertical P f
Define F41 By: |Stati0n and Elesation j ; 0

. oze
Statior: [120+50.00

| * _ b |

Elewation: |E5EE 27
Entrance Grade: | J %
ExitGrade: | +| _ Heb |

Wertical Curve Adjacent Curves
Calculate BY: || angth of Curve - Update By {| argth of Curee =
Length: 300.00 ﬂ I Distance: J

| | Hewt » | Last | Select |

The Define Vertical Curve dialog box is automatically displayed ready
to accept input for the first curve on the vertical alignment. To step to
other curve sets, you can use Previous and Next, or First and Last.

14. Under the Vertical Curve category,

= Set Calculate By to Length of Curve.
= Set the Length to 300.
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15. Select Design Calc.

B4 Vertical Design Calculator g O
Method: IEL-:u:ukup Speed ;I oK I
— Curve Dezign

Cancel |
R ange: & Upper  © Lower
Speed: I2D ;I Erowse.. |
K Walue: I Lompute |
Length: I Help |
Curve Type: I ;I

— Headlight Sight Diztance
Type: ¢ Stopping € Passing

Distance:

|
Friction: I
Eve Height: I
Dbject Height: I

Table Hame:

Ic:'\pmgra“1 wbentleyhoivibdatahimpenalwertical degsign check

= Click in the Table Name and Browse to the C:\Program
Files\Workspace-CDOT\ Standards-Global \ InRoads\Design
Checks folder and choose the file Vertical Design Checks.txt.

& Browse
Look in: I () Design Checks j & I‘:j( -
r.’éj] Haorizontal Design Checks. txt
=] Wertical Design Checks. bet!
File name: |Vertica| Design Checks b Open I
Files of type: ITe:d Files {*txt) LI Cancel |
Help
2|
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= Verify that the length of curve meets your design criteria.

24 Vertical Design Calculator g
Method: |Lnnkup Speed j (] 4 |
Curve Design
C |

Range: (v Upper ¢ Lower AEE
Speed Bi Q
K Walue: |
Length: | Help
Curve Type: | J

Headlight Sight Diztance

Distance:

Friction:

Table Hame:
|s-l3|nbal'\|nF|nads\D ezign Checks'Werical Degign Checketxt

16. Choose Cancel when done. You do not want to accept the minimum
curve, just verify that yours meets the criteria.

2 Define Vertical Curve Set

Ver.tical FI m
Define Pl By: |Stalion and Elevation j Q
. Cloze
S atiar: [120+50.00
+

[ e

Elewation; |E568.27

Entrance Grade: | J .
Exit Grade: | J Help

Wertical Curve Adjacent Curves
Calculate BY: || angth of Curve - Update By {| argth of Curee =
Length: 300.00 ﬂ I Distance: J

| | Hewt » | Last | Select |

17. Select Apply
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18. Select Next to move to the second intersection of tangents

2 Define Vertical Curve Set E]
Wertical Pl
Define P41 By: |Stalion and Elevation j
Station;

Elexwation:

Exit Grade:

Yertical Curve

Calculate By Length of Curve - Update By |_

Length;

First

Entrance Grade: | J Degign Calc...

Unda

|EE19.75

Cloze
|136+20.00
4

| #] Help

Adjacent Curves

igth

-

600.00 ﬂ I~ Distance [0

< Previous | | | Select |

Set Calculate By: to Length of Curve

Set the Length to 600

Select Design Calc.

Verify that the length of curve meets your design criteria.

19. Choose Cancel when done.

20. Select Apply.

21. Close the Define Vertical Curve Set dialog.

Roadway Design Using InRoads

Page 161



Colorado Department of Transportation

Import final vertical alignment.

The vertical alignment for this project actually has more than 20 PVIs
and vertical curves. To save time, you will delete the vertical alignment

you just started and import the vertical from an .ics file.

1. Right-click on the vertical alignment in the explorer and choose Delete.

& Bentley InRoads 2004 Edition

M=%

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

B3 e | EER Y <Umnamed> BN? Y B 5 B

-l Geometry Projects
+jes Default
= 123450ES
. Cogo Buffer
=[] st

MNew...
Set Active

G 1r TB‘
2 Geometry | &% rE %
Empty

View
Review...

Circular Definition

Be sure you right-click on the vertical alignment!

2. Choose Yes when asked to confirm the Delete.

&4 Bentley InRoads 2004 Edition x

\_?/I Delete vertical alignment 'SH 86 V' from horizontal alignment 'SH 86'7

Yes Mo
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3. Choose File > Import > Geometry.

B8 Import Geometry E] O
From Graphics | ASCIl | INR ~ ICS | Vertical from Surface |
Browse... |
Ereswview... |
Help
Close |
4. Choose the ICS tab.
2 Browse
Look in: Il’f} Miscellaneous j L] £ E-
sceroad.
msideRoad\u‘.ics
File name: |SHEEV.N Open I
Files of type: IAII Files *.) LI Cancel |
Help |
|

5. Browse to C:\Projects\12345\Miscellaneous.
6. Set the Files of Type to All Files.

7. Select SH86V.txt.
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8. Choose Open.

& Import Geometry [:j D ﬁa

From Graphics ] ASCH ] INR ICS Verical from Surface ]

File Name: =T
C:\Projects' 12345 \Miscellaneous  SHEEV txt

Preview...

il [F

Help

Close

9. Choose Apply.

X

28 Results [:][:]!II\

Ll Close |
Vertical Alignment: 12345 SHEG =
Auto Plot 0 1ALG FRO_ Vert ﬂ]
Flotting height i= o.on Append
Active point featurespreference i= ALG_FRO Vert =
Active linear f{eaturespreference i=s ALG PRO_Vert Display ]
: Station Elev Length of Curve
Vertical Start Frint
10000, 00 BE30.07 a
10900, 00 A5G 24 300 Help
11z00.00 6592.13 250
11925 .00 6565 .33 600
12375 .00 BL577 .37 300
1340000 6B27 .73 1200 Bl
14575 .00 BLEE .42 aon 5]
< | i [

Since Report lock is on, you get a Results box showing what was
imported.

10. Close the Import Geometry dialog.
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11. The .ics import will not allow spaces in the alignment name, so you can
add them as well as setting the description and Style using Geometry >
Rename Geometry as shown.

&% Rename Geometry

Tupe: |\J'ertical Aligrment

From
Geometry Project: | 12245DE5

Harizantal &lignnent: |SH a5

Wertical &lignment: |5Hgg\;

|
| #

Mame | D escription |
SHegv
To
Marie: |SH e
Description: |5H 86 Vertical
Shyle: [ALG_PRO_Vert |

Roadway Design Using InRoads Page 165



Colorado Department of Transportation

Evaluate the alignment and create an ASCII report

1. Select Geometry > Review Vertical.

B4 Review Vertical Alignment

M=

Geometry Project: Maode

Horizontal Alignment:  [gH ag = ﬂ (* plignment
Wertical Alignment: SHEEY = ﬂ " Element

FLLEL FRple

Project Hame: 12345DES |
Description: SH 86 Design geometry =
Horizontal Alignment Hame: SH 86 3
Deszcription: SH 86 Centerline
Style: ALG_PRO
Vertical Alignment Name: SH 86 V
Description: SH 86 Vertical
Style: ALG_PRO Vert
Input Factor: 1.0000
STATION ELEVATION
Element: Linear
POB 100+00.00 6630.07
BVC 107+50.00 6601.88
Tangent Grade: —-3.76
Tangent Length: 750.00
Element: Parabola
BVC 107+50.00 6601.88
PVI 109+00.00 659624
BVT 110450.00 £6594.70
Length: 300,00
Entrance Grade: -3.76
Exit Grade: -1.03
r=1(g2-gl )~ L: 0.91
K=1, (g2 -gl }: 109.83
Middle Ordinate: 1.02 w
< i >

Cloze
Save bz
Append...
Dizplay

Frint

Help

= Use the scroll bar on the right to view the vertical data.

= Select Save As.

Ensure that the Save in folder is set to
C:\Projects\12345\Design\InRoads.

=  Enter SH 86 Vertical.txt for the file name.
= Select Save.

2. Close the dialog box.

This creates an ASCII report of the information shown in the dialog box.
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Annotate the vertical alignment
Update the view
Ensure the Write lock is on.

Set the Mode to Pencil.

> w0 npoE

Select Geometry > View Geometry > Vertical Annotation.

2 View Vertical Annotation E]

] Paints ] Curves ] Tangents ] Sight Distance ] Affines ]

Horigontal Alignment: |5y gg - ﬂ Help
Vettical Algnment: [y sy - ﬂ
Profile Set: SH 86 p— ﬂ

Limits
I~ Station

#
#

Apply Preferences ... Close

5. On the Main tab,

= Select SH 86 and SH 86 V as the horizontal and vertical
alignments.

= Select the Profile Set SH 86.

If you do not specify a name, profile sets are sequentially numbered as
they are created using the alignment name. If you created more than one
profile, select the last one you created (SH 86_1 or SH 86_2, etc.). You
can also select the profile set using the target button next to the set name
and choosing the profile graphically.

The tangents and curves are already displayed on the profile, however,
since the original alignment was created in Pencil mode, it will be
deleted and replaced when you Apply and Accept this display.
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B.17%

|

Choose Preferences and load the Proposed preference.
Select Apply to annotate, then Close to dismiss the dialog.

The vertical alignment is displayed and each curve is annotated.

Zoom in to see the curve information.

v.C. =800.00"
K =59.61
o =4.486' o
550 =328
MDS =Symmaetric Parabola

VPC=286+00.00
/ EL.=6454.27" 4
© N o

EL.

VPT=292+00.00
8443.13"

I
rs
L
2

|

O-
b
=13
bt s}
&Hlm
2
b 1
| n
E_I
>I.IJ
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Annotate the profile

Next, you will annotate your profile to show the existing and proposed
elevations and the grades and distances for the tangents.

1. Select Evaluation > Profile > Annotate Profile.

2% Annotate Profile g |
Main ]Selection ] Frame ] Frame Text ] Symbology]
i~ Active |
Profile Set: SH 86 = ﬂ
Horizontal Alignment:  SH 86
Vertical Alignment: SHEEV s
Surface: 12345 exdsting grour
Roadway: B
Selection
ltems to be Annotated:
1 Existing
2 Proposed
Interval: 100.00 iJ
Include Events: None =
HApply ‘ Preferences... ‘ Close ‘

= Set Profile Set to SH 86 (or the last one you created).
= Set the Surface to 12345 existing ground.

2. Select Apply.

The existing and proposed elevation annotations are placed on the
bottom axis of the profile.

6447.65
6448.96
6449.50
6449.27
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Customize your annotation

3. Go to the Selection tab and choose None.

&% Annotate Profile

BE %

Main  Selection |F|T:|me I Frame Textl Swﬂbolog'_.fl

g

|Ipdate

Available: Selected:
Station ” Addl-» |
Cumulative Station
Station Interval <- Femove

Station Number
Superelevation

Curvaturs Ll
E:;ﬁgsged M

Title: IStatlnn— Precision:
Height: IW Format:
Order: Ig— Position:

[~ Drop Equation Name

Help

0.2 -

ISSHS o A I
INDrrnaI VI

Apply | Preferences. .. |

Cloze |

4. Toggle any displays you want to see by double-clicking them in the

Available window.

& Annotate Profile

X

Main  Selection |F|E|me I Frame Taxtl Symbologyl

Ayailable: Selected:

WUpdate

B0l L > | 1 Edsting

Cumulative Station 2 Proposed
Station Interval - [E i | 3 Curvature
Station Number —

Superelevation Al |

Cut Depth -

Fill Height

Deficton 8

Title: W Precision:

[ Make Curve Heights Equal

II}.1 vI
Height: |1 00.00 Length Prefix: ||_=—
Order: I Radius Prefic: IH -
Spiral Prefoc: IA =

LT
Help |

Apply Preferences. .. Close
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5. Apply and note that since the original display was in Pencil mode, it is
updated with the new display.

Note that some of the information is not available yet (e.g.
superelevation). You’ll redisplay the profile annotation in a later lab,
after these items are available.

6. Select Close to dismiss the Profile Annotation dialog box.

7. Use the MicroStation View commands to take a closer look at the profile
annotation.

Exit MicroStation

1. Select File > Exit from the MicroStation menu. If prompted to save
changes to surface 12345 existing ground, or Geometry Project
12345DES choose Yes.

Challenge lab

Use Annotate Features on Profile to show stations and elevations for
your utility features.

Eldv6624.06

This display is near station 215+00
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5. Typical Sections

Whether you work on roadways or retaining walls, templates provide the tools
necessary for creating 3D models for your proposed designs. Anything that can be
defined by a typical cross section and horizontal and vertical alignments can be
designed with templates and their counterparts for sideslopes, decision tables.
Templates can be thought of as typical sections, but not just for roadways.

The Library

Templates are stored in a typical section library along with cut/fill tables, material
tables, and decision tables. CDOT has a standard typical section library that has
been populated with several typical sections. These typicals may be copied and
modified as needed for a particular project or design situation.

& Define Typical Sections g
Templates lCLrt,-"FiII Tables] Material Tables | Decision Tables | Transition Control
Library Name: 12345DES New...
Library Descrption: CDOT Configuration Edit
Name | Description | Last Revision | Revised By |_A_f Copy...
Divided-Type A4 Ln Divided-Type A4 L..11/17/2006 12:18:5... cdot
Urban-4-Ln Urban 4 lane 11/17/2006 12:19:0... Rename...
Ramp-2-Ln-Left Ramp 2 Lane <250...11/17/2006 12:13:0... -
Crowned_B10 Crowned Type B, 1..11/17/2006 12:15:1... Delete
Ramp-2-Ln-Right Ramp 2 Lane <250...11/17/2006 12:13:1...
Urban-4-Ln-Raised-Media...Urban 4 Lane - Su... 11/17/2006 12:19:2... cdot |
SH 86 2121 Rural 4 lane Rural 10° S... 11/23/2007 11:19:1... CDOT User | ”
SH 86 11-11 Rural 2 lane Rual 1S 11/23/2007 11242 CNOT llzer | Digplay...
Preview Beport...
Help
I Display Backbone Only
Close

Only one typical section library can be open at a time, so all templates used to
create one roadway must reside in the same library. You can, however, copy
typicals from library to library using Modeler > Copy Typical Sections. This
command only affects libraries currently on the hard drive, so it should be used
prior to loading.
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Template Editor

The template editor is your interface for creating new or modifying existing typical
sections. It is accessed by selecting Modeler > Define Typical Sections. On the
Templates tab, highlight the template you wish to modify and choose Edit. You
may also copy a template or create a new one from this tab.

S ]

Description: 4 Lane Rural 10° Shoulder

Layer:

D_SH
D_SH
D_SH

New
Description: Co
1) 5H 86 Hnished Grade 1. 5H 86 Finished Grade
86 Base-Course-Top D_SH 86 Base-Course-Top
86 Subbase-Top D_SH 86 Subbase-Top
86 Subgrade-Top D_SH 86 Subgrade-Top

Move Down

L bE

Delete
Update

|

d

Help

&8 Edit Template
Layer ]Eegmam] Mirror ] Supeﬂa\e\raﬁun]
Template: SH 86 2L-2L Rural
Name: D_SH 86 Finished Grads
Description:  [D_SH 86 Finished Grade
Offsets
Horizontal: {p pg
Wertical D.00
0.0
02
04
0.6
08
10
12
1.4
16
18
20
-42.0 336 262 168

2.4

163 262 as 420

The Edit Template dialog is where you will add, modify or delete layers
in the template, or select one of the other tabs for modifying the active
layer. Active layers show up in red and green, with green representing
the active segment within the active layer.

gl Edit Template g =
Layer Segment ]Mirmr ] Superelevationl
Template: SH 86 2L-2L Rural Description: 4 Lane Rural 10 Shoulder :
e 7 Name J Description | Feat... | Calor | |~ i
W I+ Bight Side Centerline Reserved centerii .. Centerli...[_] it
RT_Laneline D_LAN.[] < Next
Zone: W RT_Edge-of-Pav... Edge of Pavemen. .D_EOP [ ]
: RT_Shoulder o_sHo. [ Edit TC...
Edt Mode: | Glopal -] |RT_PoOsS D_FOS..[
Fty: . LT_Laneline D_LAN.[] MNew TC...
Foced T NI T Frnenf Pav nenp 1 |
Input Lelete
Slope: |2 00% £ 1200 D L1200 HA: |-50.00 T I
Width: [12.00 ¥ 024 Dy: |n.24 V/H: [0.02 el
osp
5
0.0
02
04
08
0.8
10
12
14
1.6
1.8
) 315 252 -16.8 84 0.0 B4 6.2 252 26 420
Close

You will be using this interface to create and modify templates in the lab activities.
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Template Zones

A template consists of a left and right side, each containing a backbone, cut and fill.
Each of these portions or zones of the template contains up to 255 segments, as
long as the last fill section is negative and the last cut section is positive.

Note: If you are strictly using tables for sideslope calculations, the
templates itself does not have to have any cut and fill definitions.

The hinge point is the point between the backbone and the cut and fill segments,
and is the point the software uses to decide if, upon dropping the template, it needs
to use the cut or the fill section. This is also known as the POSS (Point Of Slope
Selection). If a decision table is specified for the particular template drop, it is used
regardless of the hinge point location.

Template Layers

Multiple layers can be used in a single template to define finished grade, and
several subgrades. When Modeler is run, each layer in the template creates a
separate DTM named the same as the layer name.

In order for the template to transition properly, the layers must be built in the same
order in every template, and identical names must be used for like layers in
different templates.

Note: The first template in the roadway definition must contain all
layers used through the model. Subsequent templates cannot
introduce new layers.

Layers other than the main one do not project to intersection with the existing
terrain. Instead, the subgrades project into either the main layer, or the layer
processed just previous to the current one.

Note: When editing a template, use Global edit to change the template
segment and have all subsequent segments keep their slope and
width, shifting closer or further from the center as necessary.

Use Local edit to change a template segment and have the
adjacent segment change slope and width to accommodate, while
all other segments maintain their relationship to the center.
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Transition Control

Transition control names are names created in the template library and assigned to
the end-point of template segments. They are used for several purposes: the TC
name becomes the feature name and by assigning a feature style, it controls the
placement and symbology of the resulting feature (known as transition control lines
when displayed by Roadway Modeler), controlling template transitioning,
reporting and independent control. If you do not assign a name to a point in the
template, it will be name Uncontrolled.

CDOT has standard TC names that are located in the seed typical section library.
For any pre-defined templates, these hames have already been assigned to the
appropriate points on the templates.

& Define Typical Sections Q - &3
Templates ] Cut/Fill Tables ] Material Tables | Decision Tables Transition Control l
Library Name: 12345DES
Library Descrption: CDOT Configuration T
Edit...
Name | Description | Feature Style | Color | 1) Copy...
Uncontrolled Reserved uncontrolled ... Uncontrolled O
Centerine Reserved centerine poi... Centerine [ ]
RT_Laneline D_LANELINE ] 3
RT_Edge-of-Pavemert  Edge of Pavement D_EOP [ ] 1 DEICte
RT_Shaoulder D_SHOULDER  [H
RT_POSS D_POSS [ |
LT_Laneline D_LANELINE ]
LT_Edge-of-Pavement D_EOP [ |
LT_Shoulder D_SHOULDER  [H
LT_POSS D_POSS [ |
RT_Subgrade D_SUBGRADE [
LT_Subgrade D_SUBGRADE [ He
LT_Toe-of-Fil D_Toe-of-Fil ]
LT_Top-of-Cut D_Top-of-Cut ]
RT_Toe-ofFil D_Toe-of-il B
RT_Top-of-Cut D_Top-of-Cut [
RT_Curb-Flowline D_CURB_FLRt [
RT_Curb-Top D_CURB_Top [ii]
RT_Curb-Back D_CURB_Back [ !
RT_Back-Sidewalk D_CONC_Sw O |
Close

Transition control lines are features in the DTM created by Roadway Modeler.
They represent the template points as they are transitioned longitudinally along the
corridor. They provide planimetrics of your design surface, such as edges of
pavement, shoulder points and centerline.

Controlling Template Transitioning

Assigning identical TC names on adjacent templates forces those points on the two
templates to be joined when the TC lines are drawn. Triangulation itself is affected,
since the TC lines are breaklines in the model. The like TC names must reside in
the same zone of the template.

Independent Control

By assigning a unique TC name to a point on the template, you can control the
point’s path. To do so, independent control is established for the point in question.
Setting up and using independent control is discussed in a later chapter.
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Saving a Typical Section

Typical sections are not saved individually. Instead, they are saved when the typical
section library is saved. Since you are working on a copy of the library that is
loaded in memory, saving is a good idea whenever you make changes, and
mandatory before exiting — assuming you want to save your changes.

Typical section libraries can be saved using several methods including:

Choose File > Save > Typical Section Library

The loaded typical section library is saved.

Right-click on the Typical Section Library in the Explorer menu and chose Save

The loaded typical section library is saved.

& Bentley InRoads 2004 Edition

M=%

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

Type

MNumber of Entries

+ % | Typical Section Librarv - 13245 Necinn

MNew...
Open...

Save
Save As... %

Edit...

Fill Tables
jon Tables
ial Tables
lates

< >

@& Typical Sections 0= Roadw: 4 | »

1

9
0
9
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If the typical section library has never been saved, either of the above methods will
bring up the Save > As dialog as shown below.

Choose File > Save As
£ Save As

Savein: | I3 InRoads j e B~

12345DES, tml

Fiename:  [12345DES tml
Save as type: |Typica| Section Libraries (*tml) j Cancel
Help
QOptions...

Set the Files of Type to *.tml
Key in the file name (or use the default)

Choose Apply and the file is saved.

Note: Typical section libraries have both an internal name that appears
in the dialog boxes in InRoads and a name on the hard drive that
has a .tml extension.

The typical section library may also be saved as part of the project file or .rwk,
which you will be using in your lab activity.
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Lab 5 — Typical Sections

Start InRoads

1. Start InRoads and open CU12345DES_Model from the
\Design\Working folder.

Open your InRoads data files

1. Select File > Open.

& Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Prnjects (".rwk) j Cancel
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).

3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.
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Open the CDOT standard typical library and save a
project copy
The standard CDOT typical sections are found in the CDOT Workspace and

called CDOT-Typical Sections.tml. Here, you will be using a copy of the
standards that has been modified for the training exercises.

1. Select File > Open if you’ve canceled the dialog.
= Toggle the Files of type option to Typical Section Libraries
(*.tml).

» Navigate to the C:\Program Files\Workspace-
CDOT\Standards-Global\InRoads\Templates folder and
Highlight the file CDOT-Typical Sections.tml and choose
Open.

£ Open
Look in: |_;'TEITID|ETES j - £ B2~

=l cooT-Typical Sections. tmi

File name: |CDOT—TypicaI Sections tml Open

Files of type: |T‘_.'pica| Section Libraries {*tml) j Cancel

Help

il

2. Cancel the dialog.
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3. Select File > Save As and toggle the Files of type option to Typical
Section Libraries (*.tml).

g Save As

Savein: |l§ InRoads ﬂ &= EF '
@' Desktop
B My Documents
¢ My Computer
wo Local Disk (C:)
|5 Projects
) 12345
[C5) Design

< DVD/C D-Hwagk D)

= Server on "Mew Server (Minnig)' (S} f——
. ! :
File pame |5) Shared Documents
[ My Documents

- Cancel
ssveast |5 Tedd's Documents e
|5 Training’s Documents Help

& My Network Places

Bl Save As
Save in: |lf}|nRoads j da 5k Eg-

File name: |‘|2345DES.tmI

Save as type: |Ty|:|ic:al Section Librares (*tml) ﬂ Cancel
Help
Options...

5. Inthe File Name field, key in 12345DES.tml and select Save, then
Cancel the dialog.
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Reset the typical section library’s internal name

Rename the internal InRoads name of your typical section library to match the
hard drive name from the previous step.

1. Select Modeler > Rename Typical Section Library.
2. Inthe To Name field, key in 12345DES.

3. Key in a Description of CDOT configuration to note where the
template library originated.

4. Select Apply, then Close the dialog.

£ Rename Typical Section Library g
From Apply
Mame: 12345DES 4

Description:  CDOT Configuration

Help

To
Name: [1234FDES

Diescription: |EDDT Configuration
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Add the typical section library to your project file
1. Select File > Save As.

= Set the Save as type to Projects (*.rwk).
= Highlight 12345DES.rwk.

2. Choose Options.

= On the Typical Section Library tab, click on Add and
Update for the new library.

B4 Project Options

Roadway Library Preferences ] Styles ]
Surfaces ] Geometry Project Typical Section Library

Browse....
Add  Update Library Name File Mame More Cptions...
H H 12345DES C:\Projects’ 12345\ Desig Help

< >

File Name:

oK | Cancel ‘

Remember, Add loads the file when the project is loaded and Update
saves the file when the project is saved.

=  Choose OK.

3. Choose Save on the Save As dialog and overwrite the existing .rwk,
then Cancel the dialog.

This adds the typical section library 12345DES.tml to the previously
created 12345DES.rwk file. Now, anytime the project is loaded or saved,
the typical section library will be also.
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Review the project library with CDOT standards

1.

Select Modeler > Define Typical Sections.

& Define Typical Sections

&
X

Library Name: 12345DES
Library Descrption: CDOT Configuration

Templates ]CLrt,-"FiII Tables] Material Tables | Decision Tables | Transition Control

]

Preview

Name ] Description | Last Revision | Revised By |
Divided-Type A4 Ln Divided-Type A4 L..11/17/2006 12:18:5... cdot
Urban-4-Ln Urban 4 lane 11/17/2006 12:19:0... cdot Rename...
Ramp-2-Ln-Left Ramp 2 Lane <250...11/17/2006 12:13:0... cdot
Crowned_B10 Crowned Type B, 1..11/17/2006 12:15:1... cdot Delete
Ramp-2-Ln-Right Ramp 2 Lane <250...11/17/2006 12:19:1... cdot
Urban-4-Ln-Raised-Media...Urban 4 Lane - Su... 11/17/2006 12:19:2... cdot

Display...

7l Report...

]

Help

I Display Backbone Only

Close

Notice there are a few standard templates already created with CDOT
standards. You can use these templates, copy and modify them for
specific project purposes, or create new templates for your project.

You will be creating new templates from scratch to better learn the

Template Editor.
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2. Select the Decision Table tab and note there are several decision tables
created as well. You’ll be using the decision table later.

ﬂ Define Typical Sections

Templates ] Cut/Fill Tables ] Material Tables Decision Tables ]Tlans'rtion Control
Library Name: 12345DES

=

Library Descrption: CDOT Configuration

Name ] Description | Last Revision | Revised By |
Plains_Z=12'@6:1 11/1/2006 10:59:14 ...cdet

Rolling/Mourtainous_Z=... 11/1/2006 10:59:42 ...cdot Rename...
Plains_Z=8'@6:1 11/1/2006 10:59:52 ...cdet

Roling/Mourtainous_Z=... 11/1/2006 10:59:58 ...cdot Delete
Urban_Flaing_3: Tmax 11/17/2006 12:20:5... cdot
Urban_Plains_2: Tmax 11/1/2006 11:00:09 ...cdot
Urban_Rolling_3: Tmax 11/1/2006 11:00:17 ...cdot :
Urban_Roling_2:Tmax 11/1/2006 11:00:22 ..cdot Pty

Beport...

Help

P el g

Close

3. Select the Transition Control tab and note there are several pre-defined
TC names for use in your templates.
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Click the Name heading to sort them as shown.

& Define Typical Sections g O

Templates ] Cut/Fill Tables ] Material Tables | Decision Tables  Transition Control l

Library Name: 12345DES o

Library Descrption: CDOT Configuration i

|

Name | Description | Feature Style ] Calor ] 1) Copy
Centerine Reserved centerine poi... Centerine ;

Cut Cut D_Top-of-Cut [l

Fill Fill D_Toe-of-Fill L |

LT_Back-Sidewalk D_CONC_Sw []

LT_Base-Course D_SUBGRADE []

LT_Curb-Back D_CURE_Back ]

LT_Curb-Base D_SUBGRADE ]

LT_Curb-Fowline DCURB_FL It []

LT _Curb-Top D_CURB_Top [

LT_Edge-of-Pavement D_ECP (101}

LT_Edge-of-Pavement 5... Subgrade LT Edge of P... D_EQOP ; Hel
LT_Hinge Hinge D_HINGE O e
LT_lnside_Curb-Back Left Inside Curb Back D_CURE_Back ]

LT_Inside_Curb-Flowline  Left Inside Curb Flowline D_CURB_FL Lt [ ]

LT_lInside_Curb-Top Left Inside Curb Top D_CURE_Top ]
LT_Inside_Edge-of-Pave.. Left Inside Edge of Pav... D_EOP i

LT_Inside_POSS D_POSS JLi

LT_Inside_Shoulder Left Inside Shoulder D_SHOULDER ]

LT_Laneline D_LANELINE [] !
LT_Laneline1 D_LANELINE ] vt}

Close

These Transition Control (TC) names are the standard CDOT names and
can be used on your templates to maintain consistency with the feature
names resulting from using the template to model a roadway.

Notice that they are assigned a feature style, which controls what and
where the feature can be displayed. The feature style is also assigned a
named symbology that controls the graphical attributes of the displays.
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Create a 4-lane rural template

In general, you will start your template creation by copying an existing
template and then modifying it to meet your criteria. However, for the
purposes of learning the template editor, you will create a 4-lane
template, then copy and modify it to create a 2-lane template.

For the new Name, key in SH 86 2L-2L Rural

Lane Rural 10° Shoulder

corridor the typical is created for, the
de of the centerline, then an indicator of the

1. Choose the Template tab.
2. Choose New.

2 New Template g
Hame: |SH 86 2L-2L Rural e
Description: 4 |ane Rural 10° Should Close

Help
= Description: 4
The name indicates first the
number of lanes on either si
type of template — i.e Rural, Urban, Ramp, etc.
3. Choose Apply, then Close.

& Define Typical Sections

Library Name: 12345DES

Templates ]CLrt,-"FiII Tables] Material Tables | Decision Tables | Transition Control

Library Descrption: CDOT Configuration Edit
Name | Description | Last Revision | Revised By | Copy...
Divided-Type A-4 Ln Divided-Type A-4 L...11/17/2006 12:18:5... cdot
Urban-4-Ln Urban 4 lane 11/17/2006 12:19:0... cdot Rename...
Ramp-2-Ln-Left Ramp 2 Lane <250...11/17/2006 12:13:0... cdot
Crowned_B10 Crowned Type B, 1..11/17/2006 12:15:1... cdot Delete
Ramp-2-Ln-Right Ramp 2 Lane <250...11/17/2006 12:19:1... cdot
Urban-4-Ln-Raised-Media...Urban 4 Lane - Su... 11/17/2006 12:15:2... cdot
SH 86 2L-21 Rural 4dane rural 10° Sho...11/23/2007 10:56:0... CDOT User Dis
isplay...
Preview =i Beport...
Help

I Display Backbone Only

Close
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4. While the new template is highlighted, choose Edit.

» Type in D_SH 86 Finished-Grade for the layer Name
and also for the Description.

Hint: You can right-click to copy/paste.
= Choose New.

g Edit Template

Layer ]Segment ] Mirmor ] Superelevation 1

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 107 Shoulder
Layer: Description: Copy
Name: |D_SH 86 Firished Grade D_5H 86 Finished Grade D_SH 85 Finished Grade _4]

Degeription:  |D_SH 86 Finished Grade

-Offsets
Horizontal: 1[;_|}[;.

Vertical: 13_9[}.
Delete
Update
<] | EX Help
260
200
150
10.0
50
0.0
-10.0
-150
-20.0
=250
=250 -20.0 -15.0 -10.0 =50 0.0 5.0 10.0 15.0 200 250

Close

Note: The D prefix designates that this is a Design layer, which will
later become Design surface after modeling.
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Define the pavement segments on the right

5. With the layer D_SH 86 Finished Grade highlighted, select the

Segment tab.

»= Toggle on both Left Side and Right Side under View.
= Set Zone to: Right Backbone.
= Set Edit Mode to Add After.

6. Under Input,

&4 Edit Template g (mfl|
Layer Segmert ] Mimor ] Superelevation ]
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder
~View ] e Teaa]
Name Description Feat... | Color | Erewvious
¥ Left Side [ Right Side R T ] o |D LAN ] 1 ] = 4
RT_Edge-of-Pavement Edge of Pavemen...D_EOF [ ] e
Zone: 1Rig|‘rt Bk LJ RT_Shoulder D_SHo.[] )
! ) RT_POSS D_POS.[] Edit TC...
Edit Mode:  fadd Afer | LT Laneline D_LAN.. [
o = LT_Edge-of-Pavement D_EOP [ T New TC...
Ly | Foced X101 T Shotder noeun 1 i)
i [
Slope: |2 00% £ 1200 D [12.00 HA: 150.00 e ‘
Width: 112,00 ¥ 024 Dy: [-0.24 V/H: ooz
Help
250
200
15.0
10.0
5.0
0.0
=0
-10.0
-15.0
200
250
250 -20.0 5.0 -10.0 5.0 0.0 5.0 10.0 15.0 200 250
Close

= Enter the Slope: -2%

You must either use the % sign or key in -0.02
= Enter the Width: 12, then <Tab> on your keyboard.

You do not need to key in any other values. Two values under input will
allow all the others to be calculated.

= Highlight RT_Laneline in the list of transition control names.

Note: You can <D> on any column to sort the TCs.
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7. Select New.

The first segment is added to the template backbone and the display
window updates.

£ Edit Template

Layer Segmert | Mimor I Superelevation I

Template: SH 86 2L-21 Rural Description:  44ane rural 10° Shoulder

i~ View
v Left Side

[V Right Side

Name

' Description

i Feat.. |Co|or l

) \

RT_Inside_Edge-of-Fa... Right Inside Edge .. D_EOP [ ]
RT_Inside_POSS

Zone: iRjght Backbone
Edit Mode: !Md After

Fodty: | Fieed

— Input

Ledlefled

RT_Inside_Shoulder
RT_I g
RT_Laneline1
RT_Median

RT Madian Tk Par

D_POS..

O

Right Inside Shoul...D_SHO.

Hm
DOEANT ]
D_LAN..[]
U
i

Median, Right finsi.. D_ME...

n e

Slope: |2.00% £ [24.00

De J12.00

R/ |50.00

\Width: {12.00 ¥ [0.48

Dy: |-0.24

WH: 002

007 —

00 e

0.0 s
0.1
0.1
2.1
0.1
02
02
02
02

0.0 1.2 z4 36

48 6.0 T2

B4 9.6

10.8 120

9. Select New.

Highlight RT_Shoulder in the list of transition control names.

£ Edit Template
Layer Segmert | Mimor I Superelevation I
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder
(e Mame ' Description i Feat... | Color l !A| < Previous |
¥ Left Side [V Right Side RT_Laneline D_LAN =]
RT_Edge-of-Pavemert Edge of Pavemen...D_EOF [ ezt |
Zone: iRjght Backbone Ll RT_Shoulder D_SHO.[ ] :
! ) RT_POSS D_POS.[] Edit TC... |
Edit Mode:  [adg After | LT Laneline D_LAN.. [
e LT_Edge-of-Pavement D_EOP [] New TC... |
Ly | Foced | T Shoder noeHn 1 vl
~ Input Delete |
Slope: |2.00% £ [36.00 De J12.00 R/ |50.00 e i
\Width: {12.00 ¢ 072 Dy: |-0.24 WH: 002
Hep |
144 158 182 e 240
Close

The second segment is added to the template backbone with the same

slope and width.
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Define the shoulder segment on the right side.

10. Under Input,

= Enter the Slope: -2%
= Enter the Width: 10
= Select the T.C. Name RT_Edge-of-Pavement.

11. Select New.

£ Edit Template

Layer Segmert ] Mimor ] Superelevation l
Template: SH 86 2L-21 Rural

Description: 4 Lane Rural 10" Shoulder

~View e il :
[ Lokt Side ¥ Right Side RN_la_imLZne"ne ] Description ]DFT;M__]SW ] .A: < Previous
RT_Edge-of-Pavement Edge of Pavemen...D_EOP [ ]
Zone: |Right Backbone _~| |RT_Shoulder D_SHo.[]
; ; RT_POSS D_ros...H Edit TC...
Edit Mode:  fadd Afer | LT Laneline D_LAN.. [
Fieity: : LT_Edge-of-Pavement D_ECP [ — E.TC_J
: |Fixed 1 DT Shedder noeHn 1 L]
-~ Input ; Delete
slope: [-2.00% x [44.00 e [10.00 R/ |50.00 e ]
Width: 110,00 & 1088 Dy: [-0.20 V/H: ooz
Help
0.0 34 (:2:} 0.2 126 17.0 204 218 T2 0.6 340
Close
The third segment is added to the template backbone.
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Create the left side from the right

The portion of the template you have just created is the same for all the
layers of the template. Therefore, we will finish the other side of the
layer, then copy it to create the additional layers before coming back and
completing it.

Since this is a symmetrical template, you have two options for creating

the other side. First, you can repeat the steps above. However, you can
also mirror the template, which you will do here. Since your TC names
will be incorrect on the left side, you will Update them after the mirror.

12. Choose the Mirror tab.

& Edit Template g 0
Layer ] Segment Mimor | Superelevation ]
Template: SH 86 2L-2L Rural Description: 4 Lane Rural 10° Shoulder Apply
Mimor Direction
" Ertire Template {+ Right to Left
" Left to Right
Help
22 0.8 340

= Set the Mirror option to Layer.

This is inconsequential since the template has only one layer defined at
this point.

= Set the Direction to Right to Left.
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13. Choose Apply, then OK to confirm the mirror.

£ Edit Template

Mimor -
" Entire Template

' Layer

Layer ]Segment Mimor Superelevationl
Template: SH 86 2L-21 Rural

Description: 4 Lane Rural 10" Shoulder

1~ Direction -
' Right to Left

" Leftto Right

Help

_ b |

-ETZ

-13.6 0.0 340

Close

-20.4 6.8 1386 202

14. Back on the

Segments tab, set the Zone to Left Backbone.

23 Edit Template mEx|
Layer Segmert ] Mimor ] Superelevation l
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder New
~View o Teac Ol S
IV Left Side IV Right Side RN'IE"TLZneIine J et iDFEIij]SlOr ] 'A: =
72 RT_Edge-of-Pavement  Edge of Pavemen..D_EOP [ ] < et
Zone: | | RT_Should
: T B RTPOSS g:gggfﬂ% Edit TC...
Edit Mode:  fadd Afer | I TiEneline D_LAN..[]
[ | b H g L
-~ Input ; Delete
Slope: |2.00% £ |24.00 D [-12.00 HA: |50.00 e ]
\Width: {12.00 ¥ [0.48 Dy: [0.24 WH: 002 S
Help
0.0
0.1
0.1
02
03
03
04
495
45
06
_QI?IH.O 2712 204 -138 &8 0.0 68 138 204 72 340
Close
= Make certain the segment closest to the centerline is
highlighted (green). Use Previous and Next to step between
the segments if necessary.
n

Highlight LT_Laneline in the list of transition control names.
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15. Choose Update.

Choose Next to move to the second pavement segment.

. =1
23 Edit Template =)o
Layer Segmert ] Mimor ] Superelevation ]
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder New
~View s Teas] :
; : : Name | Description ] Feat... ] Calor ] |#|  Previous >
IV Left Side I Bight Side RT_Edge-of-Pavement Edge of Pavemen...D_EQOP [] =
RT_Shoulder D_SHo.[] < Next
Zone: ]Leﬂ Backbone LJ RT_POSS D_Pos..[] )
i . LT_Laneline D_LAN...[] Edt e
Edit Mode:  [adq Afrer | | LT Fdge-of-Pavement D_EOP [
e - LT_Shoulder D_SHo..[]
Ly 1F"3d _Z_J IT PNSS npens 1
- Input
Slope: |2.00% £ |36.00 D [-12.00 HA: |50.00
Width: 112,00 ¢ 072 Dy: [-0.24 V/H: ooz
00
ot
0.1
22 3
23 : .
0.3
04
95
25
Q8
2L il 20.4 -138 £3 00 6.8 136 204 =1 jnd 4.0
Close
[ ]

names.

16. Choose Update.

Highlight LT_ Shoulder in the list of transition control

Choose Next to move to the shoulder.
Highlight LT_Edge-of-Pavement in the list of transition

control names.

17. Choose Update.
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Set the Superelevation Range and Pivot Points

Since the entire paved width will later be superelevated, you can go

ahead and assign Superelevation Points.

18. Choose the Superelevation tab.

&4 Edit Template

Layer ] Segment] Mimor  Superelevation ]

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder
Zone: | =ft Backbone v] I Do Not Superslevate Segment

Superelevation One -
Set Range ‘ Set Crown ‘

Superelevation Two

Set Pivot ‘ Set Interior

Previous >
i

Close

Set Hange ‘ Set Crown ‘ Set Pivot ‘ Set Interior Clear
] Help

0.0
01
0.1
02
03
03
04
495
05
06
2T —

=240 =272 -20.4 -138 &8 0.0 6.8 138 204 27,2 340

19. In the Superelevation One category, choose Set Range.
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20. Using your cursor, click on the diagram at the point where the shoulder
segment ends on the left side, then again on the right side.

&4 Edit Template g mill >
Layer ] Segmem] Mimor  Superelevation l
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder
Zone: Left Backbone v] I Do Not Superelevate Segment T
Superelevation One - 1 —
Set Range | Set Crown ‘ Set Pivot ‘ Set Interior Clear =
Superelevation Two
Set Hange ‘ Set Crown ‘ Set Pivot ‘ Set Interior Clear
= ] Help
0.0
01
02
03 .
03 .
04
05 .
45 T
D8RI R2
DT F
=240 =272 -20.4 -138 &8 0.0 6.8 138 204 27,2 340
Close

A blue R1 will appear on the first point and a blue R2 will appear on the
second point as shown in the diagram. If you get any points in the wrong
location, choose Clear and start over. If your points are red, you
accidentally chose Superelevation Two instead of One. Clear the
points and start over.
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21. In the Superelevation One category, choose Set Pivot.

22. Using your cursor, click on the diagram at the centerline.

&4 Edit Template

Layer ] Segment] Mimor  Superelevation ]

i

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder
Zone: Left Backbone v] [ Do Not Superelevate Segment TR

Superelevation One - 1

Set Range ‘ Set Crown ‘ Set Pivot ‘ Set Interior Clear
Superelevation Two
Set Hange ‘ Set Crown ‘ Set Pivot ‘ Set Interior Clear
P

0.0
0.1
0.1
02
03
03
04
495
05
D.BR: R2
DT F

=240 272 -20.4 -138 &8 0.0 6.8 138 204 27,2 340

Close

Notice there is also a Set Crown option. While it will not hurt anything
to set the crown point, there is no need when the Pivot point is set at the
crown point of the template.
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Create additional layers in the 4-lane template

Now that the main part of the template backbone is created, you will
copy it to create the additional layers. This saves much time in the
creation of templates. At this point, you probably won’t know pavement
depths, etc., but you will modify them later.

1. Choose the Layer tab.

&4 Edit Template g
Layer lSegment ] Mirmor ] Superelevation ]
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder New
Layer: Description: Copy
Name: ]D-SH 86 BaseLCourse-Top D.5H.86 Finished-Grade ] D.5H 86 Finished-Grade .
Description: |D_SH 86 Base-Course-Top
Offsets
Honzontal: {p oo
Vertical: 033
Delete
Update
< > | Help
P
0.0
0.1
02
03
03
04
-9.:5
-D.6R1 R2
DT F
=240 272 -20.4 -138 &8 0.0 68 138 204 e 340
Close

2. Highlight D_SH 86 Finished-Grade.
3. Type over the Name with D_SH 86 Base-Course-Top.
4. Key in a Vertical Offset of — 4”

Don’t forget the negative sign or the inches quote.

5. Choose Copy.
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6. Highlight D_SH 86 Finished-Grade.

&4 Edit Template g =
Layer ]Segment ] Mirmor ] Superelevation ]
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder New
Layer: Description: Copy
Name: ]D-SH 86 Subbase-Top D.5H. 86 binished-Grade ] D.5H.86 Finished-Grade .. i
Besciian D_SH 86 SubbaseTop D_SH 86 Base-Course-Top D_SH 86 Base-Course-Top
i _Horelis |
Honizontal: iﬂ oo
2 Move Down
Vertical: (067
= Delete
Update
< ’ > | Help
P
0.0
0.1
02
03
04 :
05 :
8™ e
o7
08
D5R1 RZ
0
! =340 272 -20.4 -138 &8 0.0 6.8 138 204 27,2 340
Close

7. Type over the Name with D_SH 86 Subbase-Top.

8. Key in a Vertical Offset of - 8”

Don’t forget the negative sign or the inches quote. The vertical offset is
from the vertical alignment, not the previous layer or the layer you are

copying.
9. Choose Copy.
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10. Highlight D_SH 86 Finished-Grade.

£ Edit Template

Layer ]Segment ] Mirmor ] Superelevation l

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder

Description:

Name: D_5H 86 Subgrade-Top I
- D_SH 86 Base-Course-T
Descrption:  |D_SH 36 Subgrade-Top D_SHE6 sEEEas?a”-?fp i

~Offsets — -1
Honizontal: 1;}_{}5
Vertical: -1.00

Move Down
Delete
Undate
IR

Close

11. Type over the Name with D_SH 86 Subgrade-Top.

12. Key in a Vertical Offset of - 12”

Don’t forget the negative sign or the inches quote.

13. Choose Copy.

£ Edit Template

Layer ]Segment ] Mirmor ] Superelevation l
Template: SH 86 2L-21 Rural

Name: D_5SH 86 Finished-Grade
Description: |D_SH 86 Finished-Grade

~Offsets —

Honizontal: 1;}_{}5
Vertical: 1;}_{}5

Description: 4 Lane Rural 10

Shoulder New ]

Description: Copy
i ished-Gra
86 Base-Course-Top D_SH 86 Base-Course-Top
86 Subbase-Top D_5H 86 Subbase-Top
_SH 86 Subgrade-Top D'_SH 86 Subgrade-Top fave g

Move Down
Delete
Update
| ] Hep

T4 272 204 128

Close

6.8 1386 204 202 340
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Complete the finished grade layer

You now have four layers in your template. Next, you’ll go back to the
finished grade layer and add the Z-slopes and cut and fill.

1. Highlight D_SH 86 Finished-Grade.

2. Choose the Segment tab.

&4 Edit Template

Layer Segmert ] Mimor ] Superelevation ]

Template: SH 86 2L-2L Rural Description: 4 Lane Rural 10" Shoulder
~View ] e o :
; : : Name ] Description | Feat... ] Color ] || < Previous
W Left Side [V Right Side RT_Median_Curb_Bac.. D CUR.[] s |
RT_Median_Curb_Fa... D_CUR..[] e
Zone: 1Rig|‘rt Bk LJ RT_Median_Curb_Top D CUR.[] )
Edit Mode: RT_POSS D FoS[] Edit TC...
E: floce: lAdd After _Z_J RT_Shoulder D_sHO.. [ 3
Faty: - RT_Subbase D_SuB.[] T New TC...
; ]F"-Ed _Z_J RT Sitharade nae 1 i)
Input Delete
Slope: [16.67% £ 4200 Dx: [z.00 HA: | 500 Update ‘
Width: i B Dy: [133 VAH: 1017
Je.00 201 [-1. 0.1 Help

Close

= Verify that the Zone is Right Backbone,
0 The Edit Mode is Add After,

0 Choose Next until the last segment on the right is
active (green)

=  Enterthe H/V: -6

H/V is another method of specifying a slope. Be certain to enter it into
the H/V field and not the Slope field.

= Enter the Width: 8
= Select the T.C. Name: RT_POSS.
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3. Select New.

£ Edit Template

Layer Segmert ] Mimor ] Superelevation l

Template: SH 86 2L-2L Rural Description: 4 Lane Rural 10" Shoulder !
~View g Teaal z
; : : Name ] Description ] Feat... ] Calor ] |#|  <Previous
W Left Side [V Right Side RT_Median_Curb_Bac.. D_CUR.L] Q
RT_Median_Curb_Fa... D_CUR..[] et
Zone: 1Rjght Bk LJ RT_Median_Curb_Top D CUR.[] )
Edit Mode: RT_POSS D FoS[] Edit TC...
ft Mode:  fadd After | |RT_Shoulder D_SHO.[] =
Fodty: : RT_Subbase D_SuB..[] o] MNewTC..
: iF"-Ed _Z_J RT Siharads e 1 L]
- Input i Delete
Slope: [16.67% £ [50.00 Dx: [z.00 HA: | 500 Update ]
Width: v [ Dy: [13 WH: [o17
Je.00 |-3.35 [1.23 Jo1 Help ]

-18.8 -11.2 -36

420

The fourth segment on the right is added to the template backbone and
your template should look like the one above.
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Define the sideslope segments

The point at the end of the fourth segment, the point of sideslope
selection, is the hinge point in the template. From this point, you will
establish the cut and fill slopes. Later, you will use decision tables for the
sideslopes, but for preliminary runs, you’ll use cut and fill segments on
the templates.

4. Set the Zone to Right Fill.

244 Edit Template Q | %
Layer Segmert ] Mimor ] Superelevation ]
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder New
~View ] e Teaa]
i D Feat... | Col |~ Erewvious
[ LeftSde [ Right Side AT Sodder | |D eSHO__]EI or [Tl <o |
RT_Subbase D_5UB..[]
Zone: [ Fight Fil ; RT_Subgrade D_SUB..[] ;
3 - RT_Toe-of-Fill D_Toe.[ ] Edit TC...
L= tods) x| [RT_Topof-Cut D_Top-...] ,
Fodty: . Toe-of-Fill D_Tee-..[] T New TC...
: ]F"-Ed _Z_J Ten-rfi N Tan [ 1 1)
Input Lelete
Slope: [33.33% % [s7o0 Dx: [5.00 HAL [3.00 Update ‘
Width: |5 i Dy: 167 V/H: (g3
|5.00 |38 |16 j033 Help ]

340 -IE 4 -18.8 -11.2 -36 4.0 116 192 268 344 420

5. Under Input,

=  Enter the H/V: -3
=  Enter the Width: 5
= Select the T.C. Name: RT_Toe-of-Fill.
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6. Select New.

£ Edit Template

SEx)

Layer Segmert I Mimor I Superelevation I

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder

i ; : : Name | Description | Feat.. | Color l
¥ Left Side ¥ Right Side RT_Shaulder D_5HO..[]

RT_Subbase D_sUB..[]

Zone: iRjght Fill Ll RT_Subgrade D_5UB..[]

S RT_Toe-of-Fil O Tee[]
it Mode: [ After | [RT_TopofCut D_Top-..[]
“ Toe-of-Fill D_Toe-..[ ]

iy iF"‘Ed .Z.I Trn-nf i T ol |

— Input

slope: [-33.33% £ [52.00 Dx: 5.00 RAL |00
Width: [5.00 ¥ |5.35 Dy: [1.67 V/H: |33

The fill segment is added to the template.
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7. Set the Zone to Right Cut.

8. Under Input,

. =1
23 Edit Template =)o
Layer Segmert ] Mimor ] Superelevation l
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder New
~View g e Teas]
Name ] Description ] Feat... ] Color ] el Erevious
¥ Left Sde ¥ Right Sids RT_Shoulder D_sHO.[] i
RT_Subbase D_SUB.[] Hest
Zone: 1Rjght Cut RT_Subgrade D_Sue..[] -
! _ RT_Toe-of-Fil D_Toe-.[] Edit TC...
Edit Mode: ~| | Topofut DTops | -
Fodty: . Toe-of-Fill D_Tee-..[] 1 New TC...
: iF"-Ed _Z_J Ton-rf it T oo | L]
frhin L peee |
Slope: 33337 x [47.00 Dx: [5.00 HA: [3.00 e ]
Width: |5 ¥ 14 Dry: 7] VAH: o3
|5.00 10.35 1.6 033 Help ]
P
00
-a.qﬂ/
o7 ; .
R -
S : .
448 : . E
22
28
23
33
2L 263 7.8 37 1.6 8.5 48 i 0.8 53 470

=  Enter the H/V: 3
=  Enter the Width: 5
= Select the T.C. Name: RT_Top-of-Cut.
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9. Select New.

£ Edit Template

Layer Segment | Mimor I Superelevation I

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder

I View ; : : Mame ' Description i Feat.. | Color l
I Left Side ¥ Hight Side RT_Shouider D_sHO.[]

RT_Subbase D_sUB..[]

Zone: [ Fiht Cut _~| |RT_Subgrade D_Sue..[]
! ) RT_Toe-of-Fill D Toe-..[ ]

Edit Mode: [ agq After | AT Topef it D_Tep-.[]
“ Toe-of-Fill D_Toe-..[ ]

R !F"‘Ed .Z.I Ton-rfLid T oo |

— Input
Slope: [3333% % [52.00 De [5.00 AL [3.00
Width: [5.00 ¢ 132 Dy: [167 WH: Joa3

470

The cut segment is added to the template.
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Complete the left side finished grade layer

You will now repeat the steps for the left side.

10. Add the POSS Segment.

&4 Edit Template

Layer Segmert ] Mimor ] Superelevation ]

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder
~View | e Teas] :
; : : Name ] Description ] Feat... ] Color ] |#|  Previous >
W Left Sde ¥ Right Side LT_Median_Curb_Bac... D_CUR.[J Q
LT_Median_Curb_Flow.. D_CUR.[] il
Zone: [ Left Backbone =] |LT_Median_Cub_Top D CUR.[] gl -
: } LT_POSS D_POSE[] Edit TC...
Edit Mode:  [adq Afrer | [T shoulder D_sHO..[]
“ - LT_Subbase D_suB..[] = New TC...
iy ]F"-Ed _Z_J I T Siharads ncie 1 (e
slope: {16671 & |42.00 De |8.00 RAL |5.00 e ‘
Width: fg 00 & 20 Dy: [1.33 VK o7
1 S - Help

420

Close

= Verify that the Zone is Left Backbone,
0 The Edit Mode is Add After,
0 The last segment on the right is active (green)
= Enter the H/V: -6
= Enter the Width: 8
= Select the T.C. Name: LT _POSS.
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11. Select New.

2 Edit Template =)o
Layer Segmert ] Mimor ] Superelevation l
Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder :
~View - s Teas] :
; : : Name J Description ] Feat... ] Calor ] |#|  Previous >
W Left Side [V Right Side LT_Edge-of-Pavement D_ECP [] =B Q
LT_Shoulder D_sHo.. [ < |
Zone: |Left Backbone ~| |LT_POSS D_ros..[]
i . RT_Subgrade D_suUe..[] Edt e
Edit Mode:  fadd Afer | |t subgrade D_suB.[]
o = LT_Toe-of-Fil D_Tee-..[] T New TC...
iy | Foced [ [ e N Tane 1 b
I~ Input n Delete
Slope: |16.67% « [50.00 Dx: |-g.00 HA: L8.00 Update ]
Width: i Dy: |13 VAH: 1017
Je.00 335 [-133 0.1 Help ]
T
00
2z
04
28
28
10
1.2
1.4
16
18 -,
) 338 252 -16.8 4 00 B4 16.8 252 338 420
Close

The fourth segment is added to the template backbone and your template

should look like the one above.
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Define the sideslope segments

The point at the end of the fourth segment, the point of sideslope
selection, is the hinge point in the template. From this point, you will
establish the cut and fill slopes.

12. Set the Zone to Left Fill.

&4 Edit Template

Layer Segmert ] Mimor ] Superelevation ]

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder New
—View 1 2 ™
N D Feat.. | Col [~
[ LefiSide ¥ Hight Side T Sodder | Desortion |D eSHO__]EI o | o] Eevouss |
LT_Subbase D_SUB..[] =
LT | Left Fil LT_Subgrade D_sus..[] _
: . LT_Toeof-Fil O Teesi[] Edit TC...
fox oo =] |LT_Topof-Cut D_Top-..[ ]
Fudty: . POSS Pairt of Slope Sel..D_POS...[] M New TC...
; ]F"-Ed _ZJ RT Rarl-Sidewallc nrnn T 1)
Input Lelete
Slope: [33.33% x [47.00 Dx: [5.00 HAL [3.00 Update ‘
Width: |5 ¥l Dy: 167 V/H: (g3
|5.00 |-3.68 |15 |0.33 Help ]

13. Under Input,

=  Enter the H/V: -3
= Enter the Width: 5
= Select the T.C. Name: LT _Toe-of-Fill.
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14. Select New.

£ Edit Template

Layer Segmert | Mimor I Superelevation I

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder

I View ; : : Mame ' Description i Feat.. | Color l
I LeftSide [V Right Side LT_Shouider D_sHO.[]

LT_Subbase D_sUB..[]

Zone: | Left | |LT_Subgrade D_SUB..[]

Edit Mode: LT_Toeof Fil D_Toe-.[ ]
it Mode: [ After | [T Topofcut D_Top-.[ ]
- POSS Point of Slope Sel... D_POS...[]

R !F“‘Ed .Z.I BT Rark-Sidewsl noooN [o]

— Input

slope: [-33.33% & [52.00 De [5.00 RAL |00
Width: {500 ¥ [5.35 Dy: |1.67 V/H: (033

The fill segment is added to the template.
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15. Set the Zone to Left Cut.

16. Under Input,

- =~
23 Edit Template =)o

Layer Segmert ] Mimor ] Superelevation l
Template: SH 86 2L-2L Rural Description: 4 Lane Rural 10" Shoulder New
~View - e Teaa] "

N D Feat... | Col || Erevious
¥ Left Sde ¥ Right Sids T Shodider Lporen | eSHO..]Ij e
LT_Subbase D_sUB..[]
Zone: ]Leﬂ Cut LT_Subgrade D_sUB..[] =
! , LT_Toe-of-Fil D_Toe-.[] Edit TC...
S | | LT TopofCut Top-..[] e
v - FOSS Poirt of Slope Sel... D_POS... 0 ew TC...

R |Fixed [ - — " A Waall Q ]

I~ Input [elete
slope: (33337 & [47.00 De [5.00 AL [3.00 e ]
Width: |5 =l s 7 VWH: o3

igth: |5.00 ¥ |0.35 Dy: [1.67 Jo33 Help ]

0.0
0.4
o7
11
5
KT
23
26
28
a3
L a8 282 188 54 0.0 5.4 188 282 7 47.0

Close
= Enterthe H/V: 3
= Enter the Width: §
n

Select the T.C. Name: LT_Top-of-Cut.
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17. Select New.

£ Edit Template

Layer Segmert ] Mimor ] Superelevation ]

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder
~View e fesial
N D Feat... | Col [ evinli
W LeftSide [V Rght Side LT Shodide Lesten ]D eSHO..]Ij «[ ) feoe |
LT_Subbase D_sUB..[J] let
Zone: ]Leﬂ Cut LJ LT_Subgrade D_sue..[] =
! _ LT_Toe-of-Fil D_Toe-.[] Edit TC...
Edit Mode:  [adg After | | Topoftut D Top-.[]
Faty . POSS Point of Slope Sel...D_POS..[] (o MewTC..
; |Fixed [ - — N 1 )
-~ Input ; Delete
Slope: 33337 £ |52.00 D 5,00 HA: [3.00 e ]
Width: |5 ¥ Dry: 7] VAH: o3
|5.00 132 |16 033 Help ]

-47.0 -7 -IB.Z -18.8 5.4 L] 94

Close

1838 282

76 47.0

18. The cut segment is added to the template.
19. Close the Edit Template dialog.

20. Close the Define Typical Section dialog.

Save the Typical Section Library

1. Select File > Save > Typical Section Library.
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Copy the four-lane template to create a two-lane

1. Choose Modeler > Define Typical Section.

2. Highlight the SH 86 2L-2L Rural template and choose Copy.

Templates lCub-"FiII Tables | Matenal Tables | Decision Tables | Transition Control

Library Mame: 12345DES

Library Description: CDOT Configuration

Edit

Rename...

Delete

Help Display...

Beport...

Help

Name | Descriotion | | ast Revision | Revised By
Divided-Type A4 T
it g Copy Template g
Ramp-2-Ln-Left Etoim :
Crowned_B10 : : i
Ramp-2-in-Right| | MamS: |5H 85 2L-2L Rural =
Urban-4-Ln-Raisq Description: 4 Lane Rural 10° Shoulder Q
SH 86 2L-21 Run

Preview [To

Name: |5H 86 1L-1L Rural
Deseription: ]2 Lane Rural 10" Shoulder

il

[~ Display Backbone Only

Close

= Change the To name to SH 86 1L-1L Rural
= Change the description to 2-lane rural typical 10’

Shoulder
= Choose Apply.

= Close the Copy Template box.

3. With the SH 86 1L-1L Rural template highlighted, choose Edit.
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4. On the Layer tab, highlight D_SH 86 Finished-Grade.
5. Choose the Segment tab.

» =~
23 Edit Template =)o
Layer Segmert ] Mimor ] Superelevation ]
Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder T
~View e fesial
M D Feat... | Col Rl
[ LetSide [ Right Side P [ ]Deuw ]Ei ) =
o RT_Edge-of-Pavement  Edge of Pavemen..D_EOF [ Next >
Zone: RT_Shoulder D_sHO..[]
: ) RT_POSS D_Pos..[] Edit TC...
Edit Mode: TR sfmre—"" v | ||T [ anicline D_LAN.. [
“ - LT_Edge-of-Pavement D_EOP [ = New TC...
R 1F"-9d X1 11T Shouider noeun 1 ]
-~ Input ; Delete
Slope: |2.00% £ [24.00 D [12.00 HA: |50.00 e ]
Width: ¥ |.p.4s Dy: [.n24 VAH: [
[12.00 |-0.48 |02 |0z Help ]

20 -336 -I5Z -16.8 E4 L] B4 168 252 16 420

= With the first segment on the Right Backbone highlighted
(the RT_Laneline segment), choose Delete.

Remember, use <Previous and Next> to highlight the appropriate
segment.

* Repeat for the Left Backbone.

» =~
23 Edit Template =)o
Layer Segmert ] Mimor ] Superelevation ]
Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder New
~View e Teas]
N D Feat... | Col R revious
W LeftSide [V Rht Side RT Laneine et ]D eLAN...]Ij ! = e
72 RT_Edge-of-Pavement  Edge of Pavemen...D_EOP [] < Nt
Zone: RT_Shoulder D_sHO..[]
. R RT_POSS D Pos..[] Edt e
Edit Mode: LT Laneline D_ANCT ]
e - LT_Edge-of-Favemert D_EOP [] = New TC...
Ly 1F"-9d Y1 1T Shelder nedun 1 ]
-~ Input ; Delete
Slope: |2.00% £ |24.00 D [-12.00 HA: |50.00 e ]
Width: 112,00 & 048 Dy: [-0.24 V/H: ooz

“20 -34.4 -IEE -13.2 -11.8 -40 36 "2 188 6.4 340
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£ Edit Template

Layer Segmert | Mimor I Superelevation I

Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder
--;‘l’ew ; : : MName l Description I Feat...

¥ Left Side ¥ Right Side RT_Edgeof-Pavement Edge of Pavemen...D_EQP []

RT_Shoulder D_SHO..[] < Nt

Zone: Left Backbone ~| |RT_POSS D_ros..[]

ST ! E LT_Laneline D_LAN..[] B |
Edit Mode:  [adg After 7| | LT Edge-of Pavement D_EOP

i BT D_SHO... New TC |
Fodty: !leed _Z_I I T PMSS npng [ [l =
— Input = :
Slope: [200% £ |24.00 D: I-‘IZ.BI} HA I-5'D-D'D Update |
Width: 112,00 ¥ |0.48 Dy: |-0.24 WH: 002 o |

6. On the Layer tab, highlight D_SH 86 Base-Course-Top.

£ Edit Template

Layer |Segment I Mirmor I Superelevation I

Template: SH 86 1L-1L Rural
Name: m
Degcription: m
—Offsets

Horizontal: !{}{}D—
Vetieal:  [033

Description: 2 Lane Rural 10" Shoulder

Layer: Description:

_g SH 86 Finished-Grade D_SH 86 Finished-Grade
]

_SH 85 Sul p
D_5H 86 Subgrade-Top

<]

i P
D'_SH 86 Subgrade-Top

-13.6

&8 6.8

204 202
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7. Choose the Segment tab.

£ Edit Template

Layer Segmert ] Mimor ] Superelevation l

Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder New
—View 2 |
N D Feat... | Col [
[ L Sds [ Right Sids P [ ]De]_AN ]Ei el ol
o = RT_Edge-of-Pavement Edge of Pavemen...D_EOF [ ] Next >
Zone: | |RT_Shoulder D_sHO..[]
: } RT_POSS D_Fos..[] Edit TC...
Edit Mode:  fadd Afer | LT Laneline D_LAN.. [
Faty: - LT_Edge-of-Pavement D_EOP [ ot New TC...
; iF"-Ed _ZJ I T Shonilder naun 1 1)
- Input n Delete
Slope: |2.00% £ [24.00 D [12.00 HA: |50.00 e ]
Width: 112,00 & 081 Dy: [-0.24 V/H: ooz ]
: ; ; : Help

Close

With the first segment on the Right Backbone highlighted
(the RT_Laneline segment), choose Delete.

Repeat for the Left Backbone.

8. Repeat this process of deleting the two inside lanes on the other two

layers. When done, you template should look like the one shown here.

» =~
23 Edit Template =)o
Layer Segmert ] Mimor ] Superelevation l
Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder New
~View e Teas]
; : : Name ] Description ] Feat... ] Color ] [ Erevious
IV Left Side ¥ Right Side RT_Edgeof-Pavement Edge of Pavemen...D_EQP [] =
RT_Shoulder D_sHo..[] < et

Zone: Left Backbone ~| |RT_POSS D_ros..[]

: ) ] _J LT_Laneline D_LAN..[]
Edit Mode:  [adq Afrer | | LT Fdge-of-Pavement D_EOP []

4. - LT_Shoulder D_SHO.[ ] [
Ly iF"-Ed _Z_J IT PNSS nopns [ J

- Input
Slope: |2.00% £ |24.00 D [-12.00 HA: |50.00

\Width: {12.00 g |1.48 Dy: [0.24 WH: 002

F

0.0
02
04
05
o7
03
11

14

1.6

Al 240 -18.0 -12.0 0 0.0 6.0 120 18.0 240 0.0

Close
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9. Close all open template dialog boxes.

10. Save the typical section library (File > Save > Typical Section Library).

Test one of the templates

In the next series of steps, you will test the template you just created by
using it to model the roadway. This will not be the final design, but just
a test of the one template using Express Modeler. Express Modeler
does not allow the use of multiple templates, decision tables, or
superelevation, but is a good, quick test.

Create a model of the roadway using the 1L-1L template
1. Ensure Write lock is on.

2. Ensure Station lock is on.

Locks |:|
<Unnamed: - g @\)}x B 5‘{-0‘5‘|

ro

3. Select Modeler > Express Modeler.

& Express Modeler E]
Horizontal Alignment: Wertical Alignment: -m
SH 86 SHEEY
Cloze
Help
Template: Surface:
Urban-4-Ln - D efault
Famp-2-Ln-Left 1 12345 existing ground
Crowned_B10
Famp-2-Ln-Right
Urban-4-Ln-R aized-h
SH 86 2L-2L Rural
SH 86 1L-1L Rural
Interval: (100,00 ﬂ
I Densify Curves Using Chord Height Tolerance

= Select SH 86 for the Horizontal.

= Select SH 86 V for the Vertical.

= Select SH 86 1L-1L Rural for the Template.

= Select 12345 existing ground for the Surface.
= Set the Interval to 25.

= Toggle on Plot Transition Control Lines.

Template SH 86 1L-1L Rural will be applied along the alignment every 25
feet.
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4. Select Apply.

5. Close the Express Modeler dialog box.

At =Fuaddo s ] ;’_‘

View the results

1. Zoom in to see the features created by Modeler.

View the contours for the finished surface created by Express Modeler.

2. Ensure the Style lock is off.

Locks X

<lUnnamed: r B BN Sd-[:ﬁ“

T
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3. Select Surface > View Surface > Contours.

2 View Contours E]
Main l Advanced ]
Surface: 12345 existing grour + Help
Default
12345 existing ground
Interval: D_5H 86 Finished-Gragg
D_SH 86 Base-Courselay

Minors per Major: |D_SH 86 Subbase-Toy ==
D7oH 98 Subarade-T D_SH 86 Finished-Grade

Symbology

Display | Object Mame Color
[-] Major Contours DTM_Ex_Contour_M...BYLEVEL
(<] Miner Contours DTM_Ex_Contour_Mi.. BYLEVEL
= Labels DTM_Ex_Contour_T... BYLEVEL
| Major Depression Contours DTM_Ex_Contour_M... BYLEVEL
| Miner Depression Contours DTM_Ex_Contour_Mi.. BYLEVEL

Edit...

Apply Preferences... | Close |

= Set the Surface to D_SH 86 Finished-Grade.
= Select Preferences and load Proposed 10’ Mjr. — 2’ Minor.

4. Select Apply.
5. Use MicroStation View commands to take a closer look at the contours.

6. Use MicroStation Delete Element command to delete the contour
display.

Remember that the contour display is a graphic group.
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View the triangles for the finished surface created by Express Modeler.

7. Select Surface > View Surface > Triangles.

g View Triangles E]

Main l Advanced I

Surface:

Help

Symbology
Object | Name | Calar |
Triangles OTM_Prop_Triangles BYLEVEL

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

= Set the Surface to D_SH 86 Finished-Grade.
= Choose Preferences and load the preference Proposed.

8. Select Apply.
9. Close the View Triangles box.
10. Use MicroStation View commands to take a closer look at the triangles.

11. Use MicroStation Delete Element command to delete the triangle
display.

The triangle display is also a graphic group.
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Create a profile

12. Select Evaluation > Profile > Create Profile to create multi-point
profiles as you previously learned.

» Load the preference 2x Vertical.

= Onthe Main tab key in a set name SH 86 Multipoint

= Set the source to Multipoint. Under the Symbology section,
toggle on Display for 12345 existing ground and
D_SH 86 Finished-Grade.

2 Create Profile g
Main l Features ] Controls ] (Offsets 1 Title ] Legend ] Grid ] Pxes ] Report ]
Create: Window and Data v] liourt:e Broiy
Alignment: 5
Set Name: [sH 26 Multipoint
" Graphics
 Hidsart _ e |
™ ASCII File:
Symbology
Display ] Surface Name Color ||
] Default default BYLEV| S|
(-] 12345 existing ground T_Existing Ground BYLEV

[ D_5H 86 Finished-Grade  D_SH 86 Finished-Gr... BYLEV| | b
_| N_GH 96 BararureaTanM_SH 85 Paca e BY1EUY]
< il | (i Mone

Edit...

Apply Preferences... | Close ‘

13. Apply and be sure to cut the profile across your proposed road surface.
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14. Use MicroStation View commands to take a closer look at the profile.

15. Delete the profile when you’re finished reviewing it.

5850 | | | 5850

fffffffffffffffffffffffffffffffffff

5800 po===---o _

77777777777777777777777777777777777

5750 ‘ ‘ ‘ 5750
5700 I I I 5700
0+00 1+00 2+00 3400

Exit InRoads

1. Exit MicroStation and InRoads by selecting File>Exit first from InRoads,
then from the MicroStation command window. When prompted, do not
save the surfaces just created; we will be modeling again in the next lab
and will save the surfaces then. If you are prompted to save the typical
section library, choose Yes.

Challenge lab

Model with SH 86 2L-2L Rural template and review the results as above
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6. Preliminary Modeling and Sections

Roadway Libraries

Roadway libraries store station and template setups, called roadway definitions.
Only one library can be loaded at any given time, but each library can contain
multiple definitions. In addition to setting which template is used where, the
roadway definition establishes other modeling criteria like how the sideslopes are
calculated, what the template interval is and how the transitioning between
templates occurs. Independent control is established in the roadway library as part
of the roadway definition.

Creating Roadway Definitions

Roadway definitions are created from the main roadway library dialog, accessed by
selecting Modeler > Define Roadway.

& Define Roadway g
Main | Defaults ]
Library Name: 12345DES New. .
Library Descrption:  Definitions for SH 86 and SideRoad T
Edit...
Roadway | Description | Last Revision Revised By | Copy...
SH 86 110+00 to 366+60 11/23/2007 11:53... CDOT User
Rename...
Delete
Report...
Help
Close
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When the definitions are created, they are given a name and description. Before
adding the actual entries, default setups can be established so they do not have to be
repeated with every station and template in the definition. To set these defaults,
choose the Defaults tab on the main Define Roadway dialog.

£ Define Roadway Q ol
Main  Defaults
Library Name: 12345DES Beset
Library Description:  Definitions for SH 86 and SideRoad Help
Roadway Entry 1
Interval: ’251]3—‘ ¥ Use Transition Templates
HAignment Side: Eath »| T Maximum Cut Distance: ]—

Method: m ™ Maximum Fill Distance: ]—
Ditch/Shoulder: | shoulder First S Honzontal Offset: ]L‘.L‘D
Bench Datum: 0.00 Vertical Offset: 0.00

Horizontal and Vertical Control Ertry

Define By: Vertical Alignment »| [ Drop Templates at Control Vertices

— Right-of-Way Restriction Entry

Diefine By: Horizortal Mignment = ™ Drop Templates at Right-of-Way Vertices
Maximum Slope:  [p 00w

Close

Once the defaults are established, they are copied for each entry created in the
roadway definition. When added or edited, any of entries’ default setups can be
overridden.

ﬂ Roadway Ent =
y Cntry
Statior: W ~ Dffsets :

Haorizontal: {000
bode: ]—L]
Both Wetical  foon —
Interval (25 op .
: . ] < Previous

W Use Transition Templates

Apply

dudilds

Mest >

Alignment Side Optiors —

Bath Left Right Delete
Template: |SHESEILILRwal | | =l | = Help
Catch Point: | Template | | =l |Ten |
Marmne: ] _] J ;i j _]
Harizontal Bench: ] j j
Ditch/Shaoulder: ] ™ ! J ] _] | _uj
Maximum Cut: I ] [a J r |
M awirnurn Fill: [ | f= | 5 |
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Template Transitions

Roadway definitions determine the transition lengths between two templates by the
Use Transition Template toggle in the roadway entry. If it is toggled on, the
transition will occur between the two stations listed for the template in each
roadway entry. If the toggle is off, the transition will occur between the last drop of
the first template and the first drop of the second template.

T T T T 7 o S N
I S S B I — — N
- -
¥ N ¥ N
o s Q o1
S S © )
Transition Template off Transition Template on

The example above shows the effect of the Transition Template toggle. In both
diagrams, the template interval is 10; at station 12+00, the narrower template was
dropped. At 12+50, the wider template was dropped. With Transition Template off,
the transition occurred in the last 10 ft (left diagram). With Transition Template on,
the transition occurred over the full 50 ft (right diagram).

During the transitioning of templates, transition control lines are drawn by
connecting like-named points on each template. These lines become breaklines in
the DTM, and have a feature name that corresponds to their TC name. The
transition control lines that are joined must be in the same zone of the template. In
other words, TC lines cannot cross the centerline or hinges.
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Saving a Roadway Definition

Roadway definitions are not saved individually. Instead, they are saved when the
roadway library is saved. Since you are working on a copy of the library that is
loaded in memory, saving is a good idea whenever you make changes, and
mandatory before exiting — assuming you want to save your changes.

Roadway libraries can be saved using several methods including:

Choose File > Save > Roadway Library

The loaded roadway library is saved.

Right-click on the Roadway Library in the Explorer menu and chose Save

The loaded roadway library is saved.

A

Save

Save As... %

Edit...

H® Roadways % Preferences 4 | »

Defines a vertical curve

51

23 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help

Roadway Name Description | By '

< = [Roadwav 1 ihrar - 17345 ElsHas 110400 to 366460 ot

Mew... L. 5H 86 with dec tab Variable slope dec tab Dt

Open... L, 5R with dec tab Side Road oot
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If the roadway library has never been saved, either of the above methods will bring
up the Save > As box as shown below.

Choose File>Save As
£ Save As

Savein: | I3 InRoads j e B~

12345DES.rwl

Fiename:  [12345DES rul
Save as type: |Hcadway Libraries (i} j Cancel
Help
QOptions...

Set the Files of Type to *.rwl
Key in the file name (or use the default if it’s set)

Choose Apply and the file is saved.

Note: Roadway libraries have both an internal name that appears in the
dialog boxes in InRoads and a name on the hard drive that has an
.rwl extension.

The roadway library may also be saved as part of the project file or .rwk, which you
will be using in your lab activity.
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Reports

A report of Roadway Modeler conditions is accomplished from the Define
Roadway dialog. Edit the roadway definition to report on, then choose Report.

A report box is displayed on-screen, and can be saved by selecting Save As from
the dialog. The report lists any Right-of-Way controls, Horizontal and Vertical
Controls, and Stations and Templates setups.
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Roadway Modeler

Roadway Modeler is the culmination of the process of defining a proposed
corridor. Prior to running Modeler, you must have an existing digital terrain model
(DTM), proposed horizontal and vertical alignments, template(s) and a roadway
definition. Roadway Modeler combines these inputs to create a 3D proposed
model of the corridor they define.

Three locks affect results of Roadway Modeler:

Write lock — Turn on if you are using any of the following options and want the
graphics to be permanent MicroStation elements: display of TC lines or display of
cut/fill features.

Station lock — Turn on if you want the templates to fall on even stations, even if the
alignment starts with an odd station.

Report lock — Turn on if you want a report dialog to appear after Modeler is run
listing resulting error messages (or blank if there are no errors). If this lock is off,
errors will result in abbreviated messages, and you will not get the empty box with
every Modeler run that doesn’t generate an error.

After ensuring that all data is available to complete the corridor (as listed
previously), select the Roadway Modeler command from the Design Roadway
toolbar.

& Roadway Modeler E]
Main ]Advanc:ed ] Report ] Layer Cortrols ]
Horizontal Alignment: |SH 26 j
Vertical Alignment: |SH 36V j Help
Superelevation: | j
Roadway Definition: Criginal Surface:
SH 86 Default
12345 existing ground
D_5H 86 Finished-Grade
Limits
[~ Station Default

liJ 100+00.00
J 366+60.50

Cut and Fill Features
I Create Cut and Fill Features

L] Lef 1] 1<

i i s i

Apply Preferences... | Close |

Several options are available when using Modeler and can be set under the various
tabs.
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On the Main tab:

Cut and Fill Features —When toggled on, non-triangulated features are created
in the DTM for cut and fill on either side of the road, using the Name and Style
specified. If the surface is not emptied, then you have several options for what to
do with duplicate names: Append makes one feature from this and any previous
features with the same name; Replace replaces previous features of the same
name; Rename changes the new feature’s name by adding an incrementing
number to the end if another feature of the same name is encountered; Modify
changes an existing feature of the same name.

On the Advanced tab:
& Roadway Modeler E]

Main  Advanced l Report ] Layer Controls ]

Mode Sides
+ As Defined v Left
Help

" Backbone Only Iv¥ Right
Superelevation Transition Control Lines Subgrade Intercept
V¥ Apply To Iv Display " Mo Intercept

™ Firgt Layer (+ Firgt Layer ™ Firgt Layer

+ Al Layers " Al Layers {+ Previous Layer

Iv¥ Empty Design Suface ™ Add Transverse Features

Iv¥ Add Exterior Boundary

™ Densify Curves using Chord Height Tolerance

™ Use Blevation Interpolation in Unsuperelevated Backbone Areas

i {¥ i i
Renaming at Template Drops Critical Sections
Left Prefic.  [SHa6 IV ‘Horizontal Cardinal Points:
Center Prefix: ’W [v Vertical Cardinal Points
Right Prefix: ’W Iv Horizontal Event Poirts
Suffix Seed: ’57 [v Vertical Event Points
Apply Preferences... | Close |

Mode — Mode overrides the settings in the individual roadway definition
entries, if desired. The options are As Defined (no overrides) or Backbone
Only.

Backbone only is useful when running checks on the corridor, such as testing
superelevation. It prevents having to wait on the sideslope calculations at times
when you are only interested in the backbone.

Sides — Side overrides the settings in the individual roadway definition entries,
if desired.
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Superelevation — This toggle tells Roadway Modeler to look at the super
application stations table to determine rotational values for accomplishing super.
The options allow you to decide whether to apply super to only the main layer or
all layers.

Transition Control Lines — In order for a TC line to be displayed , this toggle
must be on, and the 3D/Plan Display Line Segment toggle must be on in the
feature style.

Subgrade Intercept — This option sets the intersection point of the subgrade
surfaces. The subgrade can either extend until it hits the First Layer, or extend
until it hits the Previous Layer. If no intercepts are desired, toggle the option to
None.

Empty Design Surface — When toggled on, Modeler empties any data in the
surfaces defined by the layer names on the template.

Add Transverse Features — Toggle on and specify a Feature Style if you want
features placed following every template drop, perpendicular to the alignment.

Add Exterior Boundary — With Add Exterior Boundary turned on, the toe-of-
slope points are connected and added to the DTM as an exterior to form the
limits of triangulation.

Densify Curves Using Chord Height Tolerance — The chord height tolerance
to segments curves in the horizontal alignment, densifying the template drops.
The tolerance is set under Tools>Options>Tolerances.

Use Elevation Interpolation in Unsuperelevated Backbone Areas — Segments
being transitioned a great difference in width and slope do not form a smooth
linear transition. Using this toggle, you can force the elevation transition to be
linear, rather than the slope transition.

Duplicate Feature Names —When Empty Design Surface is toggled off, you
have several options for what to do with features that would cause duplicate
names in the DTM: Append makes one feature from this and any previous
features with the same name; Replace replaces previous features of the same
name; Rename changes the new feature’s name by adding an incrementing
number to the end if another feature of the same name is encountered; Modify
changes an existing feature of the same name.

Renaming at Template Drops — If you use the same TC names on both sides of
your template, then the software will rename the features created from them to
avoid duplicate names. The features on the left side will use the original name
and on the right, they will be prefixed with Right_. If you do not want these
prefixes, you can use this category to create your own prefixes and seed suffix.
You may want to use this to prefix the corridor name onto the features.
However, the Left and Right prefixes cannot be identical, so a space for
example, must be used in one of the entries.

Critical Sections — Choose the locations of your cross sections in addition to
the even interval specified on the Main tab.

Add Transverse Features — Toggle this option on when you want transverse as
well as longitudinal features created when modeling.
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On the Report tab

Generate Binary Report —With this option toggled on, a binary file is created
containing all of the data from the cross section command. It can later be
formatted with the General Reports command.

Generate Error Log — Creates a text file containing any errors that occur
during processing.

& Roadway Modeler E]
Main ] Advanced Report l Layer Controls ]
Iv¥ Generate Binary Report

File Name: |C:"-.Pr0jects"-.12345"-.Design"-.ln Roads'road Help

™ Generate Emor Log

Apply Preferences... Close
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Layer Controls tab

These options allow you to change the order in which the layers are processed,
which layer will attach to the cut and fill, as well as specify rollover locks for
superelevation per layer.

& Roadway Modeler E]

Main ] Ad\ranc:ed] Report  Layer Controls

™ Use Layer Controls

Help

u Inside Rollover Locks
D_5H 86 Finished Gl
D_5H 86 Base-Cours2 Segment 1
D_5H 86 Subbase-Ti3 ™ Percent Difference:
D_SH 86 Subgrade-T4 v ’7
Segment 2
=3 ’7
=3 ’7
¥ Model Layer Outside Rollover Locks
Order: ’17 Segment 1
[~ Attach End Conditions FA
I—
Segment 2
=3 ’7
=3 ’7
Apply Preferences... Close
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Saving Surfaces created by Roadway Modeler

Since Roadway Modeler creates new surfaces from each of the layers of the
template used, these surfaces must be saved to the hard drive using one of several
methods including:

Choose File > Save > Surface

The active surface is saved.

Right-click on the Surface in the Explorer menu and chose Save

The surface you clicked on is saved.

£ Bentley InRoads 2004 Edition =Joed
File Surface Geometry Evaluation Modeler Drafting Tools Help
Data Type Active Features | Deleted
-- 28 Surfaces 17 Breakiine Fea... 451 11 ]
+- 2B Default %Conb:ur Feat... 0 0 0
+- 2B D_5H 86 Subbase-Top [ Exterior Feat... 97 1 0
+-#8 D_5H 86 Subgrade-Top Y Inferred Brea. . 0 0 0
+ =B D -Top [&] Interior Feat... 0 0 0
+ P B | p— “ Hom Feat... o i) i)
+ : D_SH 85 SR Ints Sav%ﬁ : e Points A = .
+ 123455URVSurf ales 640 0 100
Set Active
Triangulate
Surfaces Geome 5
B sufoces [ & Geome — 3
Ready Empty
Properties...
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If the surface has never been saved (as is the case when Modeler is run for the first
time for a particular roadway), either of the above methods will bring up the Save >
As box which is shown below.

Choose File > Save As
2 Save As

Savein: | I3 InRoads j e B~

=] 12345DES_SurfSHB6FinGrade. dtm

Flename:  [12345DES_SufSHB6FnGrads dim

Save as type: |Surfac:es (*.dtm) j Cancel
Help

Active: |D_5H 86 Finished-Grade =] options...

Set the Files of Type to *.dtm

Choose the surface you want to save from the Active pulldown list
Key in the file name (or use the default)

Choose Apply.

Note: Surfaces have both an internal name that appears in the dialog
boxes in InRoads and a name on the hard drive that has a .dtm
extension. Care should be taken to make certain you have chosen
the correct surface name to match the file name you specify.
Otherwise, you could accidentally save over a file on the hard
drive with the wrong surface.

This process must be repeated for each of the surfaces Roadway Modeler creates.
(One for each layer in the templates used.)

The surface may also be saved as part of the project or .rwk file, which you will be
using in your lab activities.
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Cutting Cross Sections

Cross sections are created based on a horizontal alignment and DTM information.
More than one DTM can be shown on a cross section, such as an existing and
several design surfaces. Select Evaluation > Cross Section > Create Cross

Section.
& Create Cross Section E] &l
Sheet Range Annotation ] Grid ] HAxes ] Report ]
Main l Features ] Controls ] Custom ] Spacing ] Title ] Legend ]
Set Name: [sH g6 Source ]
' AMignmert: iSH 36 v1
Create: 1‘.":‘ind0w and Data - o
ol 15[”}[}7 ﬂ I Single Station: _J
" Graphics
Offsets ™ Multipoint
Left:  [e000 # || ascume:
Right:  [30.00 #| |
E Help
Symbology
Display ] Surface | Name | Color
Default default BYLEVEL
(<] 12345 existing ground T_Existing Ground BYLEVEL
[<] D_SH 86 Finished-Grade D _Finished-Grade BYLEVEL
Al
< e None
Edit...
Apply Preferences... ‘ Close ‘

There are CDOT preferences for different width and scale cross sections. Each of
the preferences other than the one named CDOT places the cross sections inside a
CDOT border, placed as a cell. All other parameters for cutting the cross sections
are established by these preferences as well.

2 Preferences
Mame
10H B 120" wide
20H 100 120" wide
20H 10V 200 Wide e
40H 200 160" Wide
40H 20V 240" wide save
40H 200 320" Wide
coaT Save Az
Stacked 20 per colurnn
Delete
Active Preference: CDOT Hel
elp
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Lab 6 — Preliminary Modeling and Sections

Start InRoads

1. Start InRoads and open CU12345DES_Model.dgn from the
Design\Working folder.

Open your InRoads data files

1. Select File > Open.

& Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Pr\:|jects (* rwk) j Cancsl
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.

4. Cancel the dialog.
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Create a roadway library

1. Select File > New.

2 New

)

Name: 12345DES

Apply

Description: Definitions for SH 86 and S Help

Surface ] Geometry] Typical Section Library Roadway Library l

Close

2. Select the Roadway Library tab and:

= Enter the Name: 12345DES
= Enter the Description: Definitions for SH 86 and

SideRoad
3. Select Apply.

4. Select Close.
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Establish the default settings for the roadway definitions.

5.

Select Modeler > Define Roadway.

Library Descrption:  Definitions for SH 86 and SideRoad

Roadway l Description l Last Revision | Revised By

28 Define Roadway =Jo
Main | Defaults I
Library Name: 12345DES New

Close |

Select the Defaults tab.

£ Define Roadway

Main  Defaults
Library Name: 12345DES
Library Descrption:  Definitions for SH 86 and SideRoad

Ditch/Shoulder: |Shoulder First 'I Honzontal Offset:
Bench Datum: ID_[H} Vertical Offset:

— Roadway Entry
Irterval: I25_{}|} ¥ Use Transition Templates
HAignment Side: Eath »| T Maximum Cut Distance: l
Method: |Template 'I ™ Maximum Fill Distance: l

iD.DI}
lD.I}I}

— Horizontal and Vertical Control Entry

Define By: |\u"ertic:a| Alignmet v! ™ Drop Templates at Control Vertices

— Right-of-Way Restriction Entry

Maximum Slope: |DDD3°

Diefine By: IHorizontaI Hignment vI ™ Drop Templates at Right-of-Way Vertices

Close |

= Enter the Interval: 25
= Set Alignment Side: Both.
= Set Method: Template.

= Toggle on Use Transition Templates.
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Name the roadway definition in the Roadway Library.
7. From the Define Roadway dialog box, Main tab, select New.

= Enter the Name: SH 86
= Enter the Description: 110+00 to 366+60

2 New Roadway E]
Name: |5H 85

Description: 110400 to 365+60 Close
Help

8. Select Apply, then Close.
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Add station and templates entries to the new roadway definition.

9. From the Define Roadway dialog box highlight the roadway definition,

SH 86 just added.

ﬂ Define Roadway Q ]
Main | Defaults i
Library Name: 12345DES
Library Descrption:  Definitions for SH 86 and SideRoad Edit
Roadway l Description | Last Revision | Revised By | Copy... |
SH 86 110+00to 366+60 11/23/2007 11:34:.. CDOT User e |
Delete |
Beport... |
Help I

Close |

10. Select Edit.

£ Edit Roadway
Main | Horizontal and Vertical Controls | Right-of-Way Controls
Roadway Mame: SH 86
Description: 110=00 to 366+60
Station l Template
B '

Help

Roadway Design Using InRoads
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11. Select New on the Edit Roadway Main tab.

&% Roadway Entry E]
Mod:  [poy S ) :
00E: 1Bath Vertical {DDD— Close
Interval: {25 0o it
¥ Use Transition Templates ._ :
Alignment Side Options il
Eoth Left Right Q
Template: |SH 88 1LALRwal ~| | =l & Help
Catch Pairt: ]Template j | J | J .
Mame: | J | J | J
Horizontal Bench: | ] |
Ditch/Sholder: |- N = =l
M awimum Cut: I | [ | r |
M awirmum Fill ™ | [ | r |

Note the default settings made previously are set in this dialog box. Note
also that the station defaults to the beginning station of the active
alignment.

= The Interval should be 25.
=  The Alignment Side should be set to Both.

12. Select the Template drop-down under the Both column.

= Select SH 86 1L-1L Rural from the list.
The Template field populates with the template name.

=  The Catch Point should be set to Template
13. Select Apply.

You have now added the first station/ template to the roadway definition.
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14. Enter the Station: 338+75

15. Set the Template to SH 86 1L-1L Rural.

&% Roadway Entry

Apply

Cloze

Help

i 1338+?5'DD I-?:riS:otZtal' 0.00
Mode: [par v T e
= Both Yertical: {ﬁg—
Interval: {25 0o
¥ Use Transition Templates
Alignment Side Options —
Both Left FRiight
Template: |SH 88 1LALRwal ~| | =l | |
Catch Paint: ]Template L] | _«j ] ; _J
e | o | = | =
Horizontal Bench: | 1 1
Ditch/Shoulder: 1 J ] _J | ” _"J
Mawimum Cut. [ | Is | o [
M awirmun Fill: T | Is | o [

o ]

16. Select Apply.

17. Continue adding the entries for the roadway definition in the Roadway
Entry box. If you make a mistake, close the dialog, highlight the
erroneous entry in the Edit Roadway box and choose Edit. When done
correcting the mistake, choose Apply, and then Close the dialog.

Choose New to continue adding new entries.

&% Roadway Entry

e

Apply

Cloze

Help

i 1342+DD'DD I-?:riS:otZtal' 0.00
Mode: [par v -
= Both Yertical: JD.DD
Interval: {25 0o
¥ Use Transition Templates
Alignment Side Options —
Both Left FRiight
Template: |SHE8 2L 2L Rual = | | =l | |
Catch Paint: ]Template L] | _«j ] ; _J
e | o | = | =
Horizontal Bench: | 1 1
Ditch/Shoulder: 1 T J ] _J | ” _"J
Mawimum Cut. [ | T | o [
M awirmun Fill: I | T | o [

1

= Station: 342+00

Template: SH 86 2L-2L Rural
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18. At station 348+25, the design calls for two lanes on the left side of the

alignment and one lane on the right. You can accomplish this by
changing the Mode to Left and Right, then using the four-lane template
on the Left and the two-lane template on the Right.

&% Roadway Entry E] ]
s [
Made: ]m Eerti_c:al: {_‘—D.DD Cloze
Interval: {25 0o ) o
¥ Use Transition Templates Q

Alignment Side Options — | ——J

Bath Left FRiight [Delet

Template: | ~| |sH#E2L2LFwal v| [SHEEILILRwa ~| e

LCatch Paint: ] i _J |Template L] ]Template LJ -

e | o | = | =

Horizontal Bench: | ] 1

Ditch/Shoulder: 1 3 i J | _J | ” _J

Mawimum Cut. [ | o | [

M awirmun Fill: ] | o | [

= Enter the Station 348+25.

= Setthe Mode to Left and Right.

= |n the Left column, select SH 86 2L — 2L Rural.

= Make certain the Catch Point is set to Template.
= In the Right column, select SH 86 1L — 1L Rural.

= Make certain the Catch Point is set to Template.

= Choose Apply.

19. Create an entry for 351+00.

&% Roadway Entry
Stalon [1.0000 Wi
Mode Horizontal: {0 oo Z
ode: ; =
l—t l Left and Right Wi {——D.DD Cloge
Interval 15600 e
¥ Use Transition Templates Q
Alignment Side Options — | ——J
Bath Left FRiight [Delet
Template: | ~| |sH#E2L2LFwal v| [SHEEILILRwa ~| e
LCatch Paint: ] i _J |Template L] ]Template LJ =
e | o | = | =
Horizontal Bench: | ] 1
Ditch/Shoulder: 1 3 i J | _J | ” _J
Mawimum Cut. [ | o | [
M awirmun Fill: ] | o | [

= Enter the Station 351+00
= Choose Apply.
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20. Create an entry for 353+00.

&% Roadway Entry E] ]
s e o
lMDdE:l m Yertical: JD.DD —JEIose
Interval: {25 oo | SR
¥ Use Transition Templates —J
Alignment Side Options — | ——J
Both Left FRiight Dielet
Template: |SHEEILALRwal »| |on ! =l | | e
Catch Paint: ]Template L] | _] ] ; _J =
e I =5 =l ¥
Horizontal Bench: | 1 1
Ditch/Shoulder: 1 3 J ] _J | ” ;J
Mawimum Cut. [ | Is | o [
M awirmun Fill: I | Is | o [
= Enter the Station 353+00
= Set the Mode to Both
= In the Both column, select the Template SH 86 1L - 1L
Rural.
= Choose Apply.

The next four entries define an abrupt transition from using templates for
sideslopes to using no sideslopes (Backbone Only) through the bridge

area.

21. Create an entry for the last station to create a sideslope prior to the

bridge.
&% Roadway Entry E] ]
s [ |,
e ]BDth jv Yertical: {ﬁg— Close
Interval: {25 0o S
¥ Use Transition Templates —J
Alignment Side Options — | ——J
Both Left FRiight Dielet
Template: |SHEEILALRwal »| |on ! =l | | e
Catch Paint: ]Template L] | _] ] ; _J =
e | o | = | =
Horizontal Bench: | 1 1
Ditch/Shoulder: 1 3 J ] _J | ” ;J
Mawimum Cut. [ | T | o [
M awirmun Fill: I | T | o [
= Enter the Station 355+11.9
= Select the Template SH 86 1L — 1L Rural.
[ ]

Choose Apply.
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22. Create an entry for the first station of the bridge area which is backbone

only.

o Roadway Entry E] ]
i 1355+1 2 . I-?:riS:DtZtal: 0.00 |
Mode: [gon o ) :

i) Both Yertical: JD.DD Close
Interval: {25 0o S
¥ Use Transition Templates —J

Alignment Side Options — | —J

Bath Left FRiight [Delet

Template: |SH 8 1LALRwal ~| | 4 = | | e

Catch Paint: ]Backbone Only L] ] _«1 ] T _J -

e | o | = | =

Horizontal Bench: ] 1 1

Ditch/Shoulder: ] T i J ] _j | ” _"j

Mawimum Cut. [ | T | o [

M awirmun Fill: I | T | o [

= Enter the Station 355+12

= Select the Template SH 86 1L — 1L Rural.

= Select Backbone Only for the Catch Point.
= Choose Apply.

23. Create an entry for the last station of the bridge area which is backbone

only.

o Roadway Entry E] ]
i 135?+1 £ . I-?:riS:DtZtal: 0.00 |
Mode: [gon o ) :

i) Both Yertical: JD.DD Close
Interval: {25 0o S
¥ Use Transition Templates —J

Alignment Side Options — | —J

Bath Left FRiight [Delet

Template: |SH 8 1LALRwal ~| | 4 = | | e

Catch Paint: ]Backbone Only L] ] _«1 ] T _J -

e | o | = | =

Horizontal Bench: ] 1 1

Ditch/Shoulder: ] T i J ] _j | ” _"j

Mawimum Cut. [ | T | ] [

M awirmun Fill: I | T | ] [

= Enter the Station 357+17
= Choose Apply.
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24. Create an entry for the first station on the other side of the bridge area
which returns to normal cuts and fills.

2y Roadway Entry [3 ]
o [~ Offsets 1
Station: |357+17.10
: Horizontal: {0 oo
Mode: s
Hai Wertical ig_gg Close
Interval: {25 0o =

¥ Use Transition Templates

- Alignment Side Dptions —

il

Both Left FRiight
Template: |SHEEILALRwal »| |on ! 4 = | | e
Catch Paint: ]Template L] ] _«1 ] . _] =
e | 3| 3| B
Horizontal Bench: ] 1 1
Ditch/Shoulder: ] T J ] _,j | , _"j
Mawimum Cut. [ | Is | o [
M awirmun Fill: I | T | o [

= Enter the Station 357+17.10

= Select Template for the Catch Point.
= Choose Apply

= Choose Close

25. Review your entries. When complete, the entries should look like the
dialog below.

You do not have to enter the ending station. The last entry will be used
until the end of the model.

28 Edit Roadway M=
Main ] Horizontal and Vertical Controls | Right-of-Way Controls
Roadway Name: SH 86 N
Description: 110:00 to 366+60 2
Edit...
Station Template Delete
100+00.00 SH 86 1L-1L Rural
338+75.00 SH 86 1L-1L Rural Report...
342+00.00 SH 86 2121 Rural
348+25.00 SH 86 2L-21 Rural:5H 86 1L-1L Rural Help
351+00.00 SH 86 2L-2| Rural:5H 86 1L-1L Rural
355+11.90 SH 86 1L-1L Rural
355+12.00 SH 86 1L-1L Rural
357+17.00 SH 86 1L-1L Rural
357+17.10 SH 86 1L-1L Rural
3 il | A
Close

Roadway Design Using InRoads Page 247



Colorado Department of Transportation

26. Select Close to dismiss the Roadway Entry box.
27. Select Close to dismiss the Edit Roadway Table box.

28. Close the Define Roadway box.

Save the roadway library.
1. Select File > Save As.
2 Save As

Save in: | I3 InRoads j |‘j( Ed-

12345DES.rwl

File name:  [12345DES.mi 4 .
Save as bype: |Roac|\.\-a=,r Libraries (*.rwl} j Cancel
Help

Qptions...

= Ensure the Save in folder is set to Design\InRoads

= Toggle the Save as Type field to: Roadway Libraries
(*.rwl).

= Verify the Name is: 12345DES.rwl

2. Select Save

The file 12345DES.rwl is saved to the hard disk.

3. Select Cancel.
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Add the roadway library to your project file
1. Select File > Save As.

= Set the Save as type to Projects *.rwk.
= Click on 12345DES.rwk.
= Choose Options.

= On the Roadway Library tab, click on Add and Update for
the new library.

&4 Project Options

Surfaces ] Geometry Project Typical Section Library ]
Roadway Library l Preferences ] Styles ]
Browse...

Add  Update Library Name File Name More Options...
H H 12345DES C:\Projects' 12345\ Desig e

£ i >

File Mame:

oK | Cancel ‘

Remember, Add loads the file when the project is loaded and Update
saves the file when the project is saved.

2. Choose OK.
3. Choose Save on the Save As dialog and overwrite the current .rwk.

This adds the roadway library 12345DES.rwl to the previously created
12345DES.rwk file. Now, anytime the project is loaded or saved, the
roadway library will be also.
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Model the roadway

1.
2.

Delete all of these
lines, leaving the
alignment and
stationing.

Toggle Write, Report and Station locks on.

Set the mode to Pencil.

)
- B8N Y ¢l % |

tt

Locks

<lUnnamed:

Using MicroStation, delete all TC lines (features in plan) and any other
leftover surface displays from the previous Modeler run.

2

AE=PasfanpFa

Select Modeler > Roadway Modeler.

& Roadway Modeler E] O
Main ]Ad\ranc:ed ] Report ] Layer Cortrols ]
Horizontal Alignmert: [ gg ~|
Vertical Alignment: [ g5y | Help
Superelevation: | j
Roadway Definition: Criginal Surface:
SH 86 Default
12345 existing ground
Limits
[~ Station Default
J 100+00.00
J 366+60.50
Cut and Fill Features
I Create Cut and Fill Features
| | I~
| | I~
| | I~
| | I~
i i {¥ i
Apply Preferences... Close
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Confirm and set additional design parameters.

5. Select the Advanced tab.

& Roadway Modeler E]
Main  Advanced l Report ] Layer Controls ]
Mode Sides
+ As Defined v Left
Help
" Backbone Only Iv¥ Right
Superelevation Transition Control Lines Subgrade Intercept
™ Apply To Iv Display " Mo Intercept
- {+ First Layer {+ First Layer
{+ " Al Layers " Previous Layer

Iv¥ Empty Design Suface ™ Add Transverse Features

Iv¥ Add Exterior Boundary :‘

™ Densify Curves using Chord Height Tolerance
™ Use Blevation Interpolation in Unsuperelevated Backbone Areas

i {¥ i i
Renaming at Template Drops Critical Sections
Left Prefic.  [SHa6 IV ‘Horizontal Cardinal Points:
Center Prefix: ’W [v Vertical Cardinal Points
Right Prefix: ’W Iv Horizontal Event Poirts
Suffix Seed: ’57 [v Vertical Event Points
Apply Preferences... | Close |

= Set the Mode to As Defined.
»= Toggle the Side to Left and Right.
» Toggle off Superelevation.

= Toggle on the Display Transition Control Lines for the First

Layer.

= Set the Subgrade Intercept to First Layer.

» Toggle on Empty Design Surface.

= Toggle on Add Exterior Boundary.

= Key in a prefix of SH86 for Left and Center.

The prefixes cannot be the same for Left and Right, so be sure you use
the space in the Right prefix.

= Key in a prefix of SH 86 for Right.

= Ensure the Suffix Seed is 0.
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6. Select the Report tab.

» Toggle off Generate Binary Report.

7. Select the Layer Controls tab.

& Roadway Modeler E]

Main ] Advanc:ed] Report  Layer Controls

¥ Use Layer Controls

Help
Laye—rs ey Inside Rollover Locks
D_5H 86 Finished Gl
D_5H 86 Base-Cours2 Segment 1
D_5H 86 Subbase-Ti3 ™ Percent Difference:
D_5H 86 Subgrade-T4 v ’7
Segment 2
=3 ,7
=3 ,7
¥ Model Layer Outside Rollover Locks

Order: |1 Segment 1
g ™ Percent Difference:
M

=3 ’7
Segment 2
=3 ’7
=3 ’7
Apply Preferences... | Close |

Toggle on Use Layer Controls.

Toggle off Segment 1 under both Inside and Outside
Rollover Locks categories.

Under Layers,

Highlight Finished Grade and make certain Model Layer is
checked.

Also check Attach End Conditions.

Highlight each of the other listed layers (one at a time) and
toggle off Model Layer.

This sets the model to only process the D_SH 86 Finished-Grade layer
from the template.
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8. Back on the Main tab, make certain the:

& Roadway Modeler E]

Main ]Advanc:ed ] Report ] Layer Cortrols ]

Horizontal Alignment: |SH 26 j
Vertical Alignment: |SH 36V j Help
Superelevation: | j
Roadway Definition: Original Surface:
SH 86 Default
12345 existing ground
Limits
[~ Station Default

liJ 100+00.00
J 366+60.50

Cut and Fill Features
I Create Cut and Fill Features

L] Lef 1] 1<

i i s i

Apply Preferences... | Close |

= Horizontal Alignment is set to SH 86.
= Vertical isSH 86 V.
= Highlight the Roadway Definition SH 86.

= Under the Original Surface list, select 12345 existing
ground.

» Toggle off Create Cut and Fill Features.
9. Select Apply.

The templates are applied along the alignment as defined in the roadway
definition. A new surface is created for the D_SH 86 Finished-Grade
layer in the templates.

10. Select Close to dismiss the Roadway Modeler box.
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Assign a named symbology to the surface

Roadway Modeler automatically assigns named symbologies to the
surfaces based on the surface name. Since you prefixed the alignment
name to the front, these symbologies are not found in the configuration.
You can change them to the desired symbology by selecting a new one
on the Advanced tab of Surface>Surface Properties.

1. Select Surface>Surface Properties.

2. On the Advanced tab,

Set the Surface to D_SH 86 Finished-Grade
Set the Cross Section Symbology to D_Finished Grade
Set the Profile Symbology to D_Finished Grade

Apply, then Close the dialog.

&4 Surface Properties g mil| >
Main Advanc:ed]
Surface:  [D_SH 86 Firished G v
Cross Sections Help
e I
S‘imbolor' Use Features Only Q
Profiles
Offs Distante Sy tEy Color Offset  Distance Symbology Coler
1 [ooo [Defauit =[] & | [Defaut =[]
2 Jom [Defaut I N [Defaut =[]
3 oo [Defaut =[] 2 Jomw [Defaut =[]
& oo [Defaut =[] 2 [ [Defaut =[]
5 [oo0 [Defaut =[] * o [Defaut =[]
& [oo0 [Defaut =[] % | [Defaut =[]
Z [oon [Defaut =[] B [w [Defaut =[]
& [oon [Defaut =[] & [ [Defaut =[]
Close ‘
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Save the new surface

1. Select File > Save As.

L Save As
Save in: | 3 InRoads -~ cF EE-

/—\
File name: 12345DES_SuﬁSHEEHnW Save

Save as type: |5urfac:es (*.dtm) j Cancel

Help

i

e —

Active: Io_sHas Finish@ | Options. ..

Set the Save As Type to Surfaces (*.dtm)
Set the Active surface to D_SH 86 Finished-Grade

Key in the file name:
12345DES_SurfSH86FinGrade.dtm

Verify that the current Save in folder is Design\InRoads.

2. Select Save.

3. If prompted, ‘The file ... already exists. Replace’, select Yes
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Add the new surface to your project file

1. Select File > Save As.

&4 Project Options

Roadway Library Preferences ] Styles ]
Surfaces Geometry Project Typical Section Library ]
Browse...

Add  Update Surface Name File Mame More Options...

O d Default Hel
[ m| 12345 exdsting grou C:\Projects’ 12345\ ROW P I
2] 2] D_5H 86 Finished{ C:\Projects’12345'\Desig

File Mame:

oK | Cancel ‘

= Set the Save as type to Projects *.rwk.
= Click on 12345DES.rwk.
= Choose Options.

= On the Surfaces tab, click on Add and Update for the new
surface.

Remember, Add loads the file when the project is loaded and Update
saves the file when the project is saved.

2. Choose OK.
3. Choose Save on the Save As dialog and overwrite the current .rwk.

This adds the D_SH 86 Finished-Grade surface to the previously created
12345DES.rwk file. Now, anytime the project is loaded or saved, this
surface will be also.
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View the results of Roadway Modeler

1. Zoom in or out as needed with MicroStation to visually review the
display of the Transition Control (TC) lines.

Note: Zoom in on station 340+00 to see the transition from 2 lanes to 4
lanes. Zoom in on station 345+00 to see the transition from 4
lanes to 3 lanes.

You might want to try zooming with precision by picking the Window
Area command and keying in: so=35100 <Enter> and so=35500
<Enter>. When prompted, pick the view you want and it will window
between the two stations.

Display the triangles for the proposed surface.
1. Select Surface > View Surface > Triangles.
= Set the Surface to D_SH 86 Finished-Grade.
2. Select Apply then Close.

3. Use the MicroStation View Control commands to take a closer look at
the display.

4. Use MicroStation Delete Element to delete the triangle display
(Graphic Group lock on).
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View contours for the proposed surface
1. Select Surface > View Surface > Contours.

= Set the Surface to D_SH 86 Finished-Grade.
= Select Preferences and load Proposed 10’ Mjr. — 2’ Minor.

2. Select Apply.

3. Use MicroStation View commands to take a closer look at the contours.

4. Use MicroStation Delete Element command to delete the contour
display.

Remember that the contour display is a graphic group.
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Cut Cross Sections for the proposed roadway

1. Make certain Write and Station locks are on, and that you are in Pencil
mode.

2. Select Tools > Options > Factors and key in a Text Scale Factor of 40
then Apply. By Applying but not saving the preference, the factor will
revert back to 100 when you next start InRoads.

& Options E]

Precision ] General ] Units and Format ] Geometry ] Tolerances ]
Mfwes ~ Factors l Substitution ] Access Cortrol ] Rail ]

Text Scale Factor: 40,0000 —| %
Cell Scale Factor: 40.0000 -
Line Style Scale Factor: |40 0000 J

Preferences... | Close |

3. Select Tools > Customize > Cross Section, then Close the Toolbars
dialog.

& Customize g o

Toolbars ]Commands ] Keyboard ] Macros ] Export ] Import ]

Toolbars: Resct
CC W Show Tool Tips
g

[1Design Pad
[1Design Roadway
[1Design Surface
[1Drafting
[1Drainage Profile
[C1Edit Surface

[ Featurs

[ Geometry Ltilities
[w]Horizontal Curve Set [_I

[1Horizontal Blement
=] =1 | L2

Feset Al
¥ With Shortcut Keys

Nes

s

Eli-i?'_dfl_ogy and Hy\:llaulic:iv: Iﬂl HA Eﬁ k'] 1

Close

B,
B

Up to this point, we have been using mainly the pull-down menus.
Toolbars like this one are also available for selecting most commands.
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4, On the Cross Section toolbar, select Create Cross Sections.

Cross Section |:|
= b B b o |
v ¥ ] | 1) 5 e T
|Create Cross Secﬁ-:nns|
ﬂ Create Cross Section [3 &l
Sheet Range Annotation ] Grid ] HAxes ] Report ]
Main Features ] Controls ] Custom 1 Spacing ] Title ] Legend ]
Set Name: [sH g6 Source ]
' AMignmert: iSH 36 v}
Create: 1‘.":‘ind0w and Data vi |
vt =77 j"_j ¥ Single Station: 1116+5D_DD j—_]
" Graphics |
~ Offsets — 5 | 7 Multipoint
S #| | ascire:
Bat: 3000 #| |
- Help
Symbology -
Display ] Surface Name Calor
| Default default BYLEVEL
(<] 12345 existing ground ~ T_Existing Ground BYLEVEL
[<] D_SH 86 Finished-Grade D_Finished-Grade BYLEVEL
Al
None
Edit..
Apply Preferences... ‘ Close ‘

5. Choose Preferences and load 40H 20V 160’ Wide.

6. On the Main tab,

Set the Source to Alignment and select SH 86.
Toggle on Single Station.

Keyin 114+50
Toggle on only 12345 existing ground and

D_SH 86 Finished-Grade.
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7. Apply and <D> for the lower left corner of the single cross section.

8. Zoom in to the section.

STA. 114+50

Note that the section appears inside a border. This is the default
preference — next, you’ll load a preference that does not use a border so
you can create a working or check set of sections. Later, when you
create the final sections, you’ll modify a border for this job and use it to
cut section on sheets.

9. Delete the cross section display with MicroStation when you are through
reviewing.
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10. On the Create Cross Section dialog.

= Select Preferences.

= Highlight the preference Stacked 20 per column and

choose Load.

* Close the Preferences dialog.
2 Create Cross Section [3 =
Sheet Range Annotation ] Grid ] HAxes ] Report ]
Main l Features ] Controls ] Custom 1 Spacing ] Title ] Legend ]
Set Name: 1‘5}“35—“ Source

4

v f—SD.DD &4 Preferences

 Aignment: [sH gg |
Create: 1‘.":‘ind0w and Datz 1

|

Mame
~Offsets — 10H B 120" wide
: 20H 100 120" wide
et 000 20H 10V 200 Wide e
Right: 1‘““—‘— 40H 200 160" Wide
= 80,00 40H 20V 240 Wide Save Help
: 40H 200 320' wide .
coor [ |
Stacked 20 per columnn
Delete
Symbology - Active Preference: 40H 200 160
iide Help
Display ] Surface
Defautt ~ defadk BYLEVEL
(<] 123455URV5Surfacell  T_Existing Ground BYLEVEL
[<] D_SH 86 Finished Grade D_Finished-Grade BYLEVEL
Al
None
Edit..
Apply Preferences... ‘ Close ‘

11. Toggle off Single Station.

Page 262

Roadway Design Using InRoads



Chapter 6 Preliminary Modeling and Sections

12. Select Apply.

Before you complete the next step, remember that the location you
identify is the lower left corner of the entire cross section set, so be
certain to select a clear area in your file.

If you place the cross sections in the wrong location, make sure Graphic
Group lock is on, then Delete the set and re-create it. Do not move the
cross sections.

13. Place a <D> in the design file to specify the lower left corner of the cross

<
oA \\
STAL114+00 S
—— B B N
=
N7
STA 13450
S
N
e N e e
1A 103+00 o STA 183400
~e I s7a 122450
STA 113400
e
S
sia. 020 — N s i
AT
N sa 12200 STA a0
Th 12050
e
1A 102700 i -
v N N
O T \ -
—- 1
1450
S
~
= SA 5150
i
Sa 11550 7
sa 21400
e
T |
o —
S e N —
T T L s
0 o
o L N o

14. Select Close on the Cross Section dialog.
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View the cross sections that are plotted in the design file.

1. On the Cross Section toolbar, select the Cross Section Viewer

command.
Cross Section D
mly o - L=l -
NN == I
Cross Section Viewer
28 Cross Section Viewer E]
Lross Section Set: Cross Sections: Cloze
[5H o6 ~| | [1o0on0 A
- - 100+50.00 ] Help
Horizontal Alignment: SH 86 101+00.00 —
1071+50.00
Zoom Factar: 1.0000 102+00.00
Movie Mode 13%:3888
Time: [p50 sec. |1 | 103+50.00
104+00.00 |

= Set the Cross Section Set option to SH 86 (or the last section
set in the list if you haven’t deleted all of your previous sets).

= Set the Zoom Factor to 1.0.
= Set the Time to 0.5 sec.

2. Select Run.
3. You can hit <ESC> on your keyboard to stop the run if you would like.

4. You can choose individual sections to look at from the Viewer as well.
If you have only one MicroStation view open, you can use your
keyboard arrow keys to step between the sections.

5. Close the Cross Section Viewer dialog when you are finished looking at
the sections.

6. Exit MicroStation.
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7. Modeling with Superelevation and Transitions

Superelevation

Calculating the superelevation transitions requires that the horizontal alignment,
vertical alignment and roadway definitions be set. Superelevation points must also
be defined in the template. After that, there are three main steps to setting up
superelevation.

Calculate the rates

Select Modeler > Superelevation > Rate Calculator. There is a preference
established for CDOT, but you will still need to Browse and select the appropriate
superelevation table. The tables are named according to the design criteria as

shown below:
08_65.sup
08 = max super rate in table; 65 = design speed in mph.
&4 Calculate Superelevation Rates E]
Main ICLII'VE Limits ]
Wethod:  [Table Method |
Rate Table: C:\Program Files\Works Browse...
Column from Rate Table: [245ne - Help
™ Use Curve Limits

Prefemed Maximum Rate: (g 007 I” Round Rates To:

Review./Edit

Start Stop — Superelevation —
Station Station Radius Finished Subgrade

b 1110882 115+85.98 21120.00 NC NC ||

D] 1233827 135+83.06 3000.00 440%  440%

D] 145+5557 156+00.43 11000.00 200%  2.00%

D] 192-4472 193+38.59 -30000.00 NC NC ]

] 202+50.29 203+87.30 30000.00 NC NC ud]

All | Mone | | Report...
Preferences... | Reset | Close |

The CDOT superelevation tables are found in the folder C:\Program
Files\Workspace-CDOT\Standards-Global\InRoads\Superelevation Tables.
There are two subfolders — AASHTO 2001 and AASHTO 2004 — which contain
their respective rate tables.
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Create a superelevation alignment, which stores the stationing and rates for
superelevation transitions.

Select File > Geometry > New and specify a name and description for your
superelevation alignment.

28 New =JoEd

Surface Geometry ]T‘,rpic:al Section Liblary] Roadway Liblary]

Type: | Superelevation j Apply |
Mame: 60 mph |

Description: |Design option 1 Help

[Parsboic ]

Description

I | (2]

Close

Calculate or Build the Transitions.

Select Modeler > Superelevation > Build Transitions.

&4 Build Superelevation Transitions E] O
Main | Controls | Defauit Rollover Locks | ASCII |
Horizortal Alignment:  [i5H g - Limits Compute
Vertical Alignment: SHEEV - B Sem Report
Superelevation: 60 mph = J
Roadway Definition: SH 86 p J
Help
Review./Edit
Show: | 5uperslevation Finished Grade j
Station Left Rate Mode Right Rate  Mode Delta G Long. Grade
100+00.00 2.00% Constart  -2.00% Constart ~ 0.00 ERCA [A]
111+08.62 -2.00% Constart  -2.00% Constant ~ 0.00 -1.03%
115+85.98 -2.00% Constart  -2.00% Constant ~ 0.00 -4.29%
128+12.85 -2.00% Linear -2.00% Constant ~ 0.83 481%
129+15.25 200% NAA -2.00% Linear 0.83 3.92%
129+83.07 440% Constart  -4.40% Constant ~ 0.00 3.39%
135+36.26 4.40% Linear -4 A0% Linear 0.83 -1.20% [v]
Add.. | | |
oK | Save | Preferences... | Cancel |

The CDOT standard Controls and Rollover Locks (which are turned off) are stored
in the Preferences for the command.
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Horizontal and Vertical (Independent) Control

Independent control can greatly enhance the use of templates by allowing you
to vary widths and slopes of backbone segments during Roadway Modeler
runs without using a second template.

Note: Independently controlled points in the template must be in the
backbone of the template.

Independent Control is setup and stored in the roadway library, with the
individual roadway definitions. In order to define the controls, you must have
the geometry file loaded with the alignment active that is to be used with
Roadway Modeler, the template library loaded and the roadway library must
also be loaded. The geometry file should also contain any alignments you plan
to assign to different points on the template.

There are two types of controls — horizontal and vertical. They can be used
individually, or in combination.

Use Horizontal controls when the independent control path is defined by a
separate horizontal alignment or by stations and offsets from the mainline.
Horizontal controls are used in conjunction with variable width template
segments, typically for items such as lane widenings or turn lanes.

Use Vertical controls when the separate path is defined by a separate vertical
alignment, a vertical difference alignment, or by vertical offsets from the
mainline vertical.
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Workflow for H&V Controls

There are four basic steps.

1. Assign a unique TC name to the point on the template you

want to control.
2. Set the segment you want to vary in the template to

Variable Slope, Variable Width or Variable Slope and

Width.
; =
%3 Edit Template =)o
layer Segment ] Mirror I Superelevation ]
Template: SH 86 2L-2L Rural Description: 4 Lane Rural 10" Shoulder Jew
—View ~ = et z
; : : Name ] Description J Feat... ]Color ] |#| < Previous
IV Left Side I Right Side Centeriine Reserved centedi.. Centerdi..[] — Q
D_LaN..[]
Zone: Right Backbone qe of Pavemen...D_EOP E
5 D_SHO..
Edit Mode:  [10n, O POS..[ ]
sy, Variable Width T i T Frnenf-Pav E_IEﬂr‘\rgg
~ Input
Slope: [2.00% < [24.00 Dx: [12.00 HA: 150.00
Width: [12.00 ¥ |-0.48 Dy: 024 VH: (o2
-
00
02
04
.
28
£ ]
12
14
18
18
%0 326 25z -18:8 24 00 B 188 252 318 420
Close
3. Make the horizontal alignment active that you’re going to
use for Modeler.
4. Establish the controls in the roadway definition.
28 Edit Roadway M=
Main  Horzontal and Vertical Controls ] Right-of- Way Controls 1
U U ] Transition Con... | Horizontal... ] Start Station 1 End Station | Slope | ve New
] [0 RT_Shoulder SH 86 2210000  222-50.00
[ [0 RT_Shoulder SH 86 222:5000  225:50.00
e Hel
<] | B _ e |
Transition Control Name: RT_Shoulder =
¥ Use Horizontal Control W Templates at Vertices ™ Use Vertical Cortrol

Horizortal Alignment: |5y a5 e

1~ Station Limits Jertical Alignment: =
Start: [221+00.00 #|

Stop: W iJ

-Offsets 1 [~ Offsets 1
Start: 112_5[} _tJ Skt i

Stop: [2200 #| |

Close
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Updating Existing Sections

Cross sections retain their association with the surfaces and features they display
and therefore you can update the sections when any new information is available.
For example, you may realize that you need to add a utility line into the DTM.
Rather than cutting a new set of sections to show the addition, select

Evaluation > Cross Section > Update Cross Section. From this dialog, you can
either update the entire set of sections or a range of sections. The update can
involve refreshing items that have already been displayed on the sections, turning
those items off, or turning on items not currently displayed.

g% Update Cross Section E]
Crozs Section Set: |SH a5 j ﬂ ol |
Mode: (% Refresh (" DisplayOn © Display Off Close

Lirnits =
I Station Rangs Filter...
Help
| I~ I~

Object
+ Surface

12345 exizting ar  Existing Ground from multiple
['_5H 86 Finished Created By Roadway Modele

< 4

" Feature

[

™ Show Features Outside Elevation Range

Always use this command to turn off features displayed from a design surface
before running Roadway Modeler and creating the same surface. Otherwise, the
features will not be recognized by the new surface so you will not be able to turn
them off or update them later.
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Lab 7 —Modeling with Superelevation and Transitions

Start InRoads

1. Start InRoads and open CU12345DES_Model.dgn from the
Design\Working folder.

Open your InRoads data files

1. Select File > Open.

& Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Prnjects (".rwk) j Cancel
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.

4. Cancel the dialog.
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Create a superelevation alignment

1. Make certain the active alignment is SH 86.

23 Bentley InRoads 2004 Edition (==

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

<Unnamed> ~ g @\)’fx B & B

Mame | Description By Whom 1
=& Geometry Projects | | CDOT User
+jos Default S Default CDOT User
= 123450ES =
. Cogo Buffer
=[f]stss
SHE6V [v]
& surfaces 2 Geometry | @4 | v <] = 2

Toggles the Report Lock

2. Select File > New.

3. Select the Geometry tab.

28 New =JoEd

Surface Geometry ]T‘,rpic:al Section Liblary] Roadway Liblary]

Type: | Superelevation j Apply |
Name: IEDI‘I‘IDh— |
Description: | Desian option 1
Help
Bxisting Description
< ] i | [ >]

Close

= Set the Type field to Superelevation.
= Enter the Name: 60 mph
= Enter the Description: Design option 1

4. Select Apply then Close.
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Calculate the superelevat

ion rates

Since you are have two design speeds for the alignment, you will

calculate the rates for each

separately.

Set the superelevation rate parameters for 60 mph curves

In this example, you’ll use
60 mph.

a 6% maximum super and a design speed of

1. Select Modeler > Superelevation > Rate Calculator.

&4 Calculate Superelevation Rates E]
Main ]Cur\re Limits ]
Method: I j Compute
Rate Table: C:\Program Files"Waorks
Column from Rate Table: [245ne p Help
T —
™ Use Curve Limits
Prefemed Maximum Rate: [z poo I” Round Rates To:
Review./Edit
Start Stop — Superelevation —
Station Station Radius Finished Subgrade
I:‘ 111+08.62 115+85.98 21120.00 ~
[0 129-3827 135+83.06 3000.00 [l
I:‘ 143+55.57 156+00.43 11000.00
I:‘ 192+44.72 1593+88.55 -30000.00 -
[1 2025029 203+87.30 30000.00 hdl
All | MNone | | Report...
Preferences... | Reset | Close |
= Set the Rate Calculation Method to  Table Method.
= Click in the Rate Table field and delete the text.
= Select Browse and choose 06_60.sup from the C:\Program
Files\Workspace-CDOT\Standards-
Global\InRoads\Superelevation Tables\AASHTO 2004
folder.
2 Browse

Look in: | 3 AASHTO 2004

x| & & ek E-

#]04_15.5up #]04_45.5up #]06_25.5up #](
#]04_20.5up #]04_50.5up #]06_30.5up Sl
#]04_25.5up #]04_55.5up #]06_35.5up =]08_15.5up 2]
#]04_30.5up #]04_a0.5up #]06_40.5up #]08_20.5up 1
#]04_35.5up #]06_15.5up #]06_45.5up #]08_25.5up 2]
#]04_40.5up #]06_20.5up #]06_s0.5up #]08_30.5up Bl
<

File name: |DE_ED.sup Open

Files of type: |Superelevation Rate Table ("sup)

Cancel

|

Help

e,
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= Set Column from Rate Table to: 2-lane.
= Enter the Preferred Max Super Rate: 5.5%

This does not limit the super that can be used — it just warns you if this
rate is exceeded by the table.

= Toggle off Use Curve Limits.
= Toggle on Round Rates to and select 0.123.

Calculate rates

2. Onthe Main tab, select All to toggle on all the curves in the Review/Edit
area.

3. Select Compute.

&4 Calculate Superelevation Rates E]
Main ICLII'VE Limits ]
ethod: | Taple Method |
Rate Table: C:\Program Files'\Warks Browse...
Column from Rate Table: [245ne p Help
™ Use Curve Limits
Prefemed Maximum Rate: |5 5pe, I” Round Rates To:
Review./Edit
Start Stop — Superelevation —
Station Station Radius Finished Subgrade
b 1110882 115+85.98 21120.00 NC NC ||
D] 1233827 135+83.06 3000.00 440%  440%
D] 145+5557 156+00.43 11000.00 200%  2.00%
D] 192-4472 193+38.59 -30000.00 NC NC ]
] 202+50.29 203+87.30 30000.00 NC NC ud]
All | MNone | | Report...
Preferences... | Reset | Close |

%3 Bentley InRoads 2004 Edition

Desirable Maximum Superelevation Rate Exceeded

Select OK when you get the Desirable Maximum Superelevation Rate
Exceeded message. This message just warns you so you can check the
curves to see if it’s what you want.

The superelevation rates are calculated for the curves and displayed in
the Review/Edit category.

Notice the superelevation rate exceeded your preferred maximum rate.
You can choose to accept this, override the calculation or redefine the
curves and/or design speed. For class purposes, choose OK.

4. Select Close to dismiss the Superelevation Rate Calculator dialog box
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Calculate the superelevation transitions

Set the application station design parameters.
1. Make certain Report lock is on.

2. Select Modeler > Superelevation > Build Transitions.

&4 Build Superelevation Transitions E]

Main | Controls | Defauit Rollover Locks | ASCII |

Horizontal Alignment:  [sH ag - | [~ Limits Compute
I Station

Vertical Alignment: SHEEY - Report...
Superelevation: ’m J
Roadway Definition: SH 86 p J
Help
Review./Edit

Show: Superelevation Finished Grade j

Station Left Rate Mode Right Rate  Mode Delta G Long. Grade

Add... | | |

oK | Save | Preferences... | Cancel |
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3. From the Controls tab,

&4 Build Superelevation Transitions

/o

Main  Controls | Default Rollover Locks | ASCII |

 Transition Mode ——————————————— Tangent Point
Inside Outside ' Zero Slope
& Lingar " Normal Crown
" Nonlinear " Nanlinear

r— Transition on Tangent

' Percent Runoff on Tangent: 60.0000
" Percent Total Transition on Tangent: I

Pivot Point: IFrDm Template 'l

- Minimum I~ Maximum Delta G: I
Tangent Length: |5D.DD ﬂ I~ Elanar Pavement Lock
Bunff Length: |5D.DD ﬂ I~ Monlinear Transitions as Parabolas

vV Apply Rounding to Linear Transitions

Rounding Length:  [30.00

(]9 | Save | Preferences... |

Cancel |

= Review the standard CDOT superelevation controls.

4. Choose the Default Rollover Locks tab.

&4 Build Superelevation Transitions

/o

Main | Controls  Default Rollover Locks |ﬂSCII |

~ Inside

I~ | Mawirmum Slope:
Segment 2

I~ Percent Difference: I
I Magirmum Slope: I

— Outside

Segment 1

™ Percent Difference: l—

I Mawirmun Slope: l—
Segment 2

I~ Percent Difference: l—

I~ Mawirnumn Slope: l—

(]9 | Save | Preferences... |

Cancel |

= Notice that CDOT’s superelevation criteria does not require

rollover locks.
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Calculate the application stations for the transitions

5. Back on the Main tab, make certain the:

g4 Build Superelevation Transitions E]
Main | Controls | Defautt Rollover Locks | ASCII |
Horizontal Alignment: Limits Compute
Vertical Alignment: L
= . Beport...
Superelevation: J
Roadway Definition: J
Help
Review/Edit
Show: |5\ perelevation Finished Grade |
Station Left Rate Mode Right Rate ~ Mode Delta G Long. Grade
Add.. | | |
OK | Save | Preferences... | Cancel |

= Horizontal Alignment is setto SH 86.
= Vertical Alignment is SH 86 V.

= Superelevation is 60 mph.

= Roadway Definition is SH 86.
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6. Select Compute.

]
Main | Controls | Defaut Rollover Locks | ASCII |

Harizontal Alignment: m Limits - Compute
Vertical Alignmert: m o
Superelevation: l_m
Roadway Definition: l_m ;

| Help

Report ...

!
i

g Results E]@
Ll Cloze |
Build Superelevation Transitions =
Saveds. .
Horizontal Alignment — SH 86 %
Vertical Alignment — SH 86 V
FEoadway Hame — SH 86 SBREAC
Superelevation List - &0 nph T
Default Parameter Settings Pric
T
Inside Transition Mode — Linear |
< 3] Help

Add.. ] E J it J

0K I Save I Preferences... J Cancel

The application stations are built and displayed in the Review / Edit
Application Stations category. The Results window is also displayed

because the Report lock is on. This window shows super parameters and

calculations. The Save As command can be used to save this
information into an ASCII file on disk.

Review the Results box.

£

=)

Application Sequence Humber — 1
Type of Geometric Change — Incoming Linear to Circular
Transition Template Station — 111408 .62

Frint

Help

2 Results
Transition Template Station — 100400.00 -~ Close |
Transition Template Geometry 3 Sl
Rang Left Group Right Group
o Width Slope Width B twpend. |
1 22.000 —0.0z0000 22.000 —0.0: e

Tran=sition Template Geometry

Range Left Group Right Group
Ho. Vidth Slope Vidth S
1 22.000 —0.0z0000 22.000 —0.0:
Values Uzed for Delta G & Tran=ition Length Computations
Delta G Hormal Crown Slope — —0.020000
Hormal Crown Slope — -0.020000
Full Super Rate — -0.020000
Delta G Width — 22.0000
Delta G - 0.000000
Funoff Basis — Delta G Length
Funoff Length - 0.oo0o0 r
Runout Length — 0.0000 Bl
< E3
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8. Choose Save As on the Results box.

= Ensure the Save in folder is C:\Projects\12345\
Design\InRoads.

= Key in the filename SH 86 super.txt and choose Save.
9. Select Close on the Results dialog.

10. Scroll through the application stations list and review the results.

&4 Build Superelevation Transitions E]

Main | Controls | Defauit Rollover Locks | ASCII |

Horizontal Alignment:  [g gg - | [~ Limits
) ) [~ Station
Vertical Alignment: SHEEY - Report...
Superelevation: 60 mph - J
Roadway Definition: SH 86 = J
Help
Review./Edit

Show: Superelevation Finished Grade j

Station Left Rate Mode Right Rate  Mode Delta G Long. Grade
100+00.00 -2.00% Constart  -2.00% Constant ~ 0.00 -376% i
111+08.62 -2.00% Constart  -2.00% Constant ~ 0.00 -1.03%
115+85.98 -2.00% Constart  -2.00% Constant ~ 0.00 -4.29%
128+12.85 -2.00% Linear -2.00% Constant ~ 0.83 481%
129+15.25 2.00% NAA -2.00% Linear 0.83 352%
129+83.07 4.40% Constart ~ -4.40% Constant ~ 0.00 3.39%
135+36.26 4.40% Linear -4 A0% Linear 0.83 -1.20% [ ]

Add.. | | |
oK | Save | Preferences... | Cancel |

11. Select Save on the main dialog.
12. Select OK.

Save the application stations

The superelevation rates and application stations have all been
calculated. Now save the results in the .alg on the disk.

13. Select File > Save > Geometry Project.
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Model the roadway
Toggle Write lock on.
Toggle Report lock on.

Set the mode to Pencil.

A w NP

Toggle Station lock on.

Locks

x|

<lUnnamed:

- B 8N¥ ¢ H— |5 a|

T

T

X

5. Delete all TC lines (features in plan) from the previous Modeler runs.

6. Select Modeler > Roadway Modeler.
& Roadway Modeler E] O
Main ]Ad\ranc:ed ] Report ] Layer Cortrols ]
Horizontal Alignment: |SH 26 j
Vertical Alignment: |SH 36V j Help
Superelevation: | 60 mph j
Roadway Definition: Criginal Surface:
SH 86 Default
12345 existing ground
D_5H 86 Finished-Grade
Limits
[~ Station Default

liJ 100+00.00
J 366+60.50

Cut and Fill Features
I Create Cut and Fill Features

L] Lef 1] 1<

Apply Preferences... Close
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Confirm and set additional design parameters.
7. Select the Advanced tab.

& Roadway Modeler E]

Main  Advanced l Report ] Layer Controls ]

Mode Sides
+ As Defined v Left
Help

" Backbone Only Iv¥ Right
Superelevation Transition Control Lines Subgrade Intercept
V¥ Apply To Iv Display " Mo Intercept

o {+ First Layer " First Layer

" Al Layers " Al Layers {+ Previous Layer

Iv¥ Empty Design Suface ™ Add Transverse Features

Iv¥ Add Exterior Boundary

™ Densify Curves using Chord Height Tolerance

™ Use Blevation Interpolation in Unsuperelevated Backbone Areas

i {¥ i i
Renaming at Template Drops Critical Sections
Left Prefix: ’W [v Horizontal Cardinal Poirts
Center Prefix: ’W [v Vertical Cardinal Points
Right Prefix: ’W Iv Horizontal Event Poirts
Suffix Seed: ’57 [v Vertical Event Points
Apply Preferences... | Close |

»= Toggle on Superelevation Apply to First Layer.
= Other options should still be set as shown.

8. Select the Layer Controls tab.

= Toggle on Use Layer Controls.

= Highlight Finished Grade and make certain Model Layer is
checked

= Toggle all Rollovers off.

= Highlight each of the other listed layers (one at a time) and
toggle off Model Layer and Rollovers
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9. Back on the Main tab, make certain the:

& Roadway Modeler E]

Main ]Advanc:ed ] Report ] Layer Cortrols ]

Horizontal Alignment:

Vertical Alignment: |SH 36V j Help
Superelevation: | 60 mph j
Boadway Definition: Criginal Surface:
SH 86 Default
12345 existing ground
D_5H 86 Finished-Grade
Limits
[~ Station Default

liJ 100+00.00
J 366+60.50

Cut and Fill Features
™ Create Cut and Fill Features

L] Lef 1] 1<

i i s i

Apply Preferences... | Close |

= Horizontal Alignment is set to SH 86.
= Vertical isSH 86 V.
= Highlight the Roadway Definition SH 86.

= Under the Original Surface list, highlight only
12345 existing ground.

= Toggle off Create Cut and Fill Features.
10. Select Apply.

The templates are applied along the alignment as defined in the roadway
definition and superelevation is applied as it was calculated. A new
surface is created for D_SH 86 Finished-Grade. Since Empty Design
Surface was toggled on, the previously modeled surface is emptied and
the new model with superelevation takes its place.

11. Select Close to dismiss the Roadway Modeler box.

Page 282 Roadway Design Using InRoads



Chapter 7 Modeling with Superelevation and Transitions

Save the new surface

1.

Right-click on D_SH 86 Finished-Grade in the Workspace (Explorer)
portion of the InRoads menu and select Save.

23 Bentley InRoads 2004 Edition (==

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

<Unnamed> ~ g @\yx B & B

Data Type | Active Features Deleted ||
= % Surfaces ]Y\Breakline Fea... 10063 13 1]
+- 2 Default %Contour Feat... 1] 1] 1]
{2 Exterior Feat... 2207 1 0
86 Finished-Grade: 1% Inferred Brea... 0 0 0
Save [Z] Interior Feat... 0 0 0
Save As... % +*Random Feat... 0 0 0 [y
) surfaces E Set Active < ¥

Triangulate

Delete
Empty

Properties...

View the results of Roadway Modeler

1.

Zoom in or out as needed with MicroStation to visually review the
display of the Transition Control (TC) lines.

Display the triangles for the proposed surface.

2.

3
4.
5

Select Surface > View Surface > Triangles.
Set the Surface to D_SH 86 Finished-Grade.
Select Apply then Close.

Use the MicroStation View Control commands to take a closer look at
the display. (Try rotating a view to see the super.)

Use MicroStation Delete Element to delete the triangle display (graphic
group lock on).

View contours for the proposed surface

7.
8.
9.

10.
11.
12.

13.

Select Surface > View Surface > Contours.

Set the Surface to D_SH 86 Finished-Grade.

Select Preferences and load Proposed 10’ Mjr. — 2’ Minor.

Select Apply.

Use MicroStation View commands to take a closer look at the contours.

Use MicroStation Delete Element command to delete the contour
display.

Remember that the contour display is a graphic group.
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Update the Cross Sections

Since you already have a set of section for the roadway, you can just
update them with the new surface instead of creating a whole new set.

1. Make sure you’re in a top view, then Fit.

2. Choose Evaluation > Cross Section > Update Cross Section.

g% Update Cross Section E]
Lross Section Set: |SH a5 j ﬂ ol |
Mode: (& Refiesh (" DisplapOn ¢ Display Off =

Lirnits =
I Station Rangs Filter...
Help
| I~ I~

Object
+ Suface

< 4

" Feature

™ Show Features Outside Elevation Range

|

Choose the Cross Section Set that contains your previously
cut full set of section. You can tell which one you select by
the box that’s drawn around the set.

Set the Mode to Refresh.

You can Refresh or toggle Off items that are currently displayed on the
sections. You can toggle On items that are not currently displayed.

Toggle on Surface in the Object category.
Highlight D_SH 86 Finished-Grade.

3. Choose Apply.

The surface displayed in the cross sections is replaced with the newly
modeled surface.
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4, On the Cross Section toolbar, select the Cross Section Viewer
command.

Cross Section 9
N =

|Cru:uss Section 'I.-'iewerl

2% Cross Section Viewer

LCrosz Section Set: Cross Sections:
SHEE - | 4| | 23245000 ”~
| i i J J 233+00.00 B |
Horizontal Alighment: SH 86 orE0.00
Z34+00.00
Zoom Factor 07500 23445000
ar

Time: |0.50 sec. Run 236+00.00

2365000 [v

= Set the Cross Section Set option to the cross section set you
just updated.

= Set the Time to 0.5 sec.
= Select Run.

Watch for the sections through the curve to see the superelevation.

5. Close the Cross Section Viewer dialog.
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Using Independent Control

In this section, you will add an independent control setup for creating a
turn lane.

Update the template for independent control

In the template, you must have a unique TC name assigned to the point
you want to control.

1. Select Modeler > Define Typical Section.
2. On the Templates tab, highlight SH 86 1L-1L Rural and choose Edit.

3. Highlight the D_SH 86 Finished-Grade layer and choose the Segment

tab.
&4 Edit Template g mill >
Layer Segmert ] Mimor ] Superelevation ]
Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder Me
~View ] = Tl
; : : Name ] Description | Feat... | Color | el Ereviou
IV Left Side I Bight Side RT_Edge-of-Fav... Edge of Pavemen...D_EOP [
RT_Shoulder D_sHO. Next >
Zone: [Right Backbone LJ RT_POSS o_Fos..
. e LT Taneline DL ] Edt TC..
Edit Mode: | Giopa | |7 Edgeof-Pav... D eor
Faty: . LT_Shoulder D_sHO.. [l New TC...
: ]Fnr.ed _Z_J I T PNSS n pnc BN L]
Input Delete
Slope: [2.00% x [12.00 D [12.00 HAL |-50.00 Update |
Width: [12 00 ¥ 024 Dy: [-0.24 V/H: [0.02
i . . i Help
F
0.0 -
02
04
05
o7
03
14
1.6
Ao 240 -18.0 -12.0 0 0.0 6.0 120 18.0 240 0.0
Close

= Set the Zone to Right Backbone.

= Choose Previous or Next as necessary to make the active
segment (green) the right driving lane.

Since we want this segment to widen for the turn lane, we must tell
InRoads that the segment may vary in width, but hold the slope constant.
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In this particular example, since we are only going to use Horizontal
Control to widen one segment next the TC name you’re controlling, you
could actually leave the Fixity set to Fixed and the lane would widen.
However, it’s much safer to get in the habit of always changing the fixity
of segment you want to vary.

&4 Edit Template g mill >
Layer Segmert ] Mimor ] Superelevation ]
Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder Me
-]}u"lew ] T Name | Description | Feat... | Color | (adl Eresiot
v Left Side I Bight Side RT_Edge-of-Fav... Edge of Pavemen...D_EOP [
RT_Shoulder D_SHO.. [l Nesxt >
Zone: |Right Backbone ~| |RT_POSS D_ros.. M
! ¥ LT_Laneline D_LAN..[] Edit TC...
Edit Mode: | Giopa | |7 Edgeof-Pav... D eor
“ . . LT_Shoulder D_sHO.. [l r New TC...
Fodty: ]Vanable Width _Z_J I T Prigg n pnc BN ]
Input Delete
Slope: [200% « [1200 Dx: [12.00 H/Y: |-50.00 Update |
Width: [12 00 ¥ 024 Dy: [-0.24 V/H: |p02
A . Help
P
0.0 -
02
04
05
07
23
a4
18
13
%00 240 -18.0 120 £0 0.0 8.0 120 180 240 .0
Close

= Under Fixity, choose Variable Width.
= Choose Update to confirm the change.

Notice the TC name that is highlighted. It should be RT_Shoulder.

This is a unique name, since there should be only one RT_Shoulder on
the template. You can step back and forth to other segments to verify
they have different names.

4. Close the Edit Template dialog.

5. Close the Define Typical Section dialog.
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Assign the controls in the roadway definition

When you assign the controls in the roadway definition, the stationing it
uses is based on the active alignment. Since we’ll be using SH 86 to run
Modeler, you must make it active before proceeding.

6. Choose Geometry > Active Geometry.

& Active Geometry E]
Los ] 4]
Description [SH 86 Centerline Close
Style: ALG_FRO -

Styles...
Current
. Help

Geometry Project: 12345DES

Horizontal Alignment:  S5H 86

Wertical Alignment: SH8EY

Superelevation: B0 mph

Mame Drescription
SH 86 SH 86 Centerline

= Set the Type to Horizontal Alignment.
= From the list at the bottom, select SH 86.

7. Choose Apply.
8. Close the Active Geometry dialog.

Alternately, you can right-click the alignment in the InRoads Explorer
menu and choose Set Active.

9. Verify the active alignment by looking in the InRoads Explorer menu to
ensure the red box is indicating SH 86.
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10. Select Modeler > Define Roadway.
11. Highlight SH 86 and choose Edit.

12. On the Edit Roadway dialog, choose the Horizontal and Vertical
Controls tab.

£ Edit Roadway Q o

Main  Horzontal and Vertical Controls ] Right-of- Way Controls ]

U.. | U... | Transition Con... | Horizontal... | Start Stationi End Station | Slope | e New
] 5 |
Transition Control Name:  |RT sShoulder =
[T Use Vertical Control
Horizortal Alignment: |5y a5 o Defire B ]ﬁ
Station Limits Jertical Alignment: "ﬁ
Sart: [z21+00.00 #|
Stop: 2225000 +| Sl
-Offsets Offsets 1
Start: 12.00 = iJ C ot 17
Stop: T —Y T —
Close

= Set the Transition Control Name to RT_Shoulder.

* Toggle on Use Horizontal Controls and Templates at
Vertices.

» Toggle off Use Vertical Controls.

= Choose the Horizontal Alignment SH 86.
= Key in a Start Station of 221+00

= Key in a Stop Station of 222+50

= Key in a Start Offset of 12.0

= Key in a Stop Offset of 24.0
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13. Choose New to add the independent control.

&4 Edit Roadway

PR

Main  Horzontal and Vertical Controls I Right-of- Way Controls ]

U.. | U... | Transition Con... | Horizontal... | Start Stationi End Station | Slope | e
[

New
_Shoulder +00.00 +50.00
] [ RT_Should SH 86 221-0000 222-50.00

Help

<]

Transition Control Name:  |RT sShoulder =

¥ Use Horizontal Control W Templates at Vertices ™ Use Vertical Cortrol

Horizortal Alignment: |5y a5 e =
Station Limits it =
Start: [222+5000 #|
Stop: 225+50.00 #|
Offsets Offsets 1
Start: 24.00 #| Start
Stop: 24.00 #|

Close

This takes care of the taper to widen out for the turn lane. Next, you’ll
add an entry to carry the widening for 300" up to the intersection.

Leave the setting as they are, except:
Key in a Start Station of 222+50
Key in a Stop Station of 225+50
Key in a Start Offset of 24.0

Key in a Stop Offset of 24.0

14. Choose New

15. Close both of the open dialogs.

Save the new setup

Since we have modified both the typical section library and the roadway
library, we can save them in one step by saving the project.

16. Choose File > Save > Project.
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Model the roadway
1. Delete all TC lines (features in plan) from the previous Modeler runs.
2. Select Modeler > Roadway Modeler.

Confirm the design parameters.

These should all still be set if you haven’t exited InRoads, but it’s always
a good idea to double-check, especially the alignments and existing
surface, since they reflect the actives.

3. Select the Advanced tab.

& Roadway Modeler E]
Main  Advanced l Report ] Layer Cortrols ]
M Sides
W Leh
Hel

( Backbone Only | | ¥ Right _ o |
Superelevation Transition Control Lines Subgrade Intercept
V¥ Apply To Iv Display " Mo Intercept

(¢ Firgt Layer (¢ Firgt Layer " Firgt Layer

" Al Layers " Al Layers {+ Previous Layer

Iv¥ Empty Design Suface ™ Add Transverse Features

Iv¥ Add Exterior Boundary

™ Densify Curves using Chord Height Tolerance

™ Use Blevation Interpolation in Unsuperelevated Backbone Areas

i {¥ i i
Renaming at Template Drops Critical Sections
Left Prefix: ’W [v Horizontal Cardinal Poirts
Center Prefix: ’W [v Vertical Cardinal Points
Right Prefix: ’W Iv Horizontal Event Poirts
Suffix Seed: ’57 [v Vertical Event Points
Apply Preferences... | Close |

= Verify the settings you previously made.
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4. Select the Layer Controls tab.

Toggle on Use Layer Controls.

Toggle off Segment 1 under both Inside and Outside

Rollover Locks categories.
Under Layers,

Highlight Finished Grade and make certain Model Layer is

checked.

Highlight each of the other listed layers (one at a time) and

toggle off Model Layer.

5. Back on the Main tab, make certain the:

& Roadway Modeler E]
Main ]Advanc:ed ] Report ] Layer Cortrols ]
Horizontal Alignment: |SH 26 j
Vertical Alignment: |SH 36V j Help
Superelevation: | 60 mph j
Roadway Definition: Criginal Surface:
SH 86 Default
12345 existing ground
D_5H 86 Finished-Grade
Limits
[~ Station Default
J 100+00.00
J 366+60.50
Cut and Fill Features
I Create Cut and Fill Features
| | I~
| | I~
| | I~
| | I~
i i {¥ i
Apply Preferences... | Close |

Horizontal Alignment is set to SH 86.
Vertical is SH 86 V.
Highlight the Roadway Definition SH 86.

Under the Original Surface list, highlight only

12345 existing ground.
Toggle off Create Cut and Fill Features.
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6. Select Apply.

The templates are applied along the alignment as defined in the roadway
definition, superelevation is applied as it was calculated, and the
independent control is applied as it was defined. A new surface is
created for D_SH 86 Finished-Grade.

7. Select Close to dismiss the Roadway Modeler box.

Save the new surface

1. Right-click on D_SH 86 Finished-Grade in the Workspace (Explorer)
portion of the InRoads menu.

2. Select Save.

View the results of Roadway Modeler

1. Zoom in or out as needed with MicroStation to visually review the
display of the Transition Control (TC) lines. Be sure to look at the turn
lane area to see how the model widens.

&)

.

T
©
N\
(QV)
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Display the triangles for the proposed surface.

A w P

Select Surface > View Surface > Triangles.
Set the Surface to D_SH 86 Finished-Grade.
Select Apply then Close.

Use the MicroStation View Control commands to take a closer look at
the display. (Try rotating a view to see the super.)

Use MicroStation Delete Element to delete the triangle display (graphic
group lock on).

View contours for the proposed surface

1.

o o~ w N

Select Surface > View Surface > Contours.

Set the Surface to D_SH 86 Finished-Grade.

Select Preferences and load Proposed 10’ Mjr. — 2’ Minor.

Select Apply.

Use MicroStation View commands to take a closer look at the contours.

Use MicroStation Delete Element command to delete the contour
display.

Remember that the contour display is a graphic group.
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Update the Cross Sections

Since you already have a set of section for the roadway, you can just
update them with the new surface instead of creating a whole new set.

1. Make sure you’re in a top view, then Fit.
2. Choose Evaluation > Cross Section > Update Cross Section.

= Choose the Cross Section Set that contains your previously
cut full set of section. You can tell which one you select by
the box that’s drawn around the set.

= Set the Mode to Refresh.

You can Refresh or toggle Off items that are currently displayed on the
sections. You can toggle On items that are not currently displayed.

*= Toggle on Surface in the Object category.
= Highlight D_SH 86 Finished-Grade.

3. Choose Apply.

The surface displayed in the cross sections is replaced with the newly
modeled surface.

4. On the Cross Section toolbar, select the Cross Section Viewer
command.

= Set the Cross Section Set option to the cross section set you
just updated.

= Set the Time to 0.5 sec.
5. Select Run.

Watch for the sections through the curve to see the superelevation and
through the turn lane are to see the widening.

6. Select a cross section in the turn lane area to better see the widening
without the viewer running.

7. Close the Cross Section Viewer dialog.

Roadway Design Using InRoads Page 295



Colorado Department of Transportation

Drive the roadway
1. Select Modeler > Drive Roadway.

= Highlight the Horizontal Alignment SH 86.
= Highlight the Vertical Alignment SH 86 V.

2. Choose Run.

If you have multiple windows open, you must <D> where you want to
see the drive-through; if you only have one window open, it
automatically uses it.

3. Close the Drive Roadway dialog.

4. Set your view back to Top.

Exit

1. Exit MicroStation. If prompted to save the geometry project, choose Yes.

Challenge lab

Create right turn lane at the intersection for the East-bound lanes. You
may create an alignment or use Stations and Offsets from the CL.
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8. Plan and Profile

Concept

The Plan and Profile Generator automates the process of putting together sheets.
It uses MicroStation’s reference file utilities so that when done, you have a
MicroStation sheet file with the border, plan view, associate profile view and any
references to the plan attached and the view rotated to the proper angle.

2 Plan and Profile Generator g [El @
Border and Title ] Symbols and Details ] Match Lines ] Sheet Index ]
Main | PenControls |  ProfieControls |  Shestlayot |  Viewlayout |
Method - Horizontal Alignment: Edit...
o SHEE -] #|
~ -
PRI Geometry Projects in this VDF:
" Profile Only 12345_Design
Plan Views e
* Use Plan Views
0% i St L= Mote: Unless otherwise
 — noted, all measurements
i~ Profile Views 1 for this command are in
C [lse Profi: model units.
(% |lze Station: Limit Station Limits
= - Default
SEE || szt [omoe %] 100-0000
¥ Generate Shests
]— _] 372:81.01
" VDF Information Only
* VDF Irformation and Host Files e —]
Plan Views: Total: 20  Profile Views: Total: O
Index | Name | st | |#| | Name | sat | siop |
1 STA 100-00.00 100+0000
2 STA 105+00.00 105+00.00
3 STA 115+00.00 119+0000
4 STA 17300 12300 N (i)
<] | 2]
Apply Preferences... | Close ‘

Select Drafting > Plan and Profile Generator. There are CDOT preferences for
this command: a CDOT default, one for Plan Sheets only, one for Profile Sheets
only and one for Plan and Profile Sheets.

&8 Preferences

MHame

100 Scale Double Plan ~
100 Scale Double Profile 10070
100 Scale Double Profile 1w

100 Scale Double Profile 24

100 Scale Double Prafile 5« Save
100 Scale Full Plan Sheet
100 Scale Full Frafile 105 || Saveds...

<] 2]

Cloze

Load

Delete

Active Preference: 100 Scale Full
Plan Sheet Help

duddddl!
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The Plan and Profile Generator uses three main types of files:

= Model Files, which are MicroStation design files containing your plan
and profile along with any references to those files.

= A Border File, which is a MicroStation file containing the CDOT border
you wish to use for your sheets. The Border can be referenced in or used
as acell.

= A Seed File, which is a MicroStation design file that will be copied to
form the design files when sheets are created.

Host files are created, which are actually the sheet files containing the plan, profile
or plan and profiles along with a border. Also created is a view definition file (.vdf)
that stores all of the information about the sheets and can be retrieved later if you
need to modify a sheet or sheets. Without the .vdf file, you can still modify the
sheets using MicroStation referencing commands.
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Lab 8 — Plan and Profile

The InRoads Plan and Profile Generator uses several different files to put
together your Plan and Profile sheets. Here, you will create a border file
to be used in each plan and profile. You will also create a profile design
file, a seed file to be used for creating the individual sheets and a host file
to use as the starting point for your sheets.

Start InRoads

1. Start InRoads and open CU12345DES_Model.dgn from the
\Design\Working folder.

2. Select File > Save As from the MicroStation menu
3. Change the folder to Design\Drawings\Reference_Files
4. Take the CU off the file name.
5. Choose OK.
Directaries:
[1123450ES_Model.dgn .ADesigniDrawingzhReference._Files'
12345DES_Align.dan =2 T
12345DES_Interchange.dgn [ Projects
12348DES_Intersec1 005HBE.dan = 12345
12345DES_Phazing.dgn (= Design
12345DES_Prof.dgn (= Drawings
Elbert.dgn = Reference_Files
Cancel
Select Format To Save: Dirives:
MicroStation VEDGMN Files[idan]  ¥| [T =1 Options
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Open your InRoads data files

1. Select File > Open.

& Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Pr\:|jects (* rwk) j Cancsl
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.

4. Cancel the dialog.
5. Make certain Write lock is on.

6. Make certain Station lock is on.
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Create a project specific border

In order to use the Plan and Profile Generator, you need to have a border.

You can use the following method to create a project-specific border cell. This
method uses the CDOT menu to place the border, and then edit it for your
situations. After it is edited, you will use it as a cell to replace the border in the
copied plan sheets.

Alternately, you can keep the Design borders and edit them individually. The
method you choose should depend on the amount of edits you need to do to each
and the number of sheets to edit.

Create the border file

Since you will use this border for multiple sheets, create one project border to
avoid editing multiple borders later.

1. From MicroStation, select File > New.

i New
Directory
Files: Directories:
[123450ES_PrPEdr.dgn C:AProjectsh1 23455 D esigntDrawingsh

12345DES_PriP12.dan

12345DES_PnP07.dan j =2 T
12345DES_PnPO8.dgn [ Projects
12345DES_PnP049.dan = 12345
12345DES_PnP10.dgn (= Design
12345DES_PnP11.dgn = Drawings

23 Cross_Sections
27 Reference_Files

1 2345DES:PnP1 3.dan

12345DES_PrP14.dan 3 Tabs
12345DES_PrP15.dan
12345DES_PrP16.dan
12345DES_PrP17.dan
12345DES_PrP18.dan j
Cancel
File Type: Dirives: Q
MicraStation DGN Files [* dan] ~| B =1 Help
™ Show File lcons
Seed File
.. AStandards-Global\MicroStationtseedy3D-5eed_COOT dgn Select...

2. Set the directory to \Design\Drawings.

3. Inthe Name field, key in a drawing file name
12345DES PnPBdr.dgn

4. Inthe New dialog box, select OK.
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Use the CDOT Menu to create the border
1. To start the CDOT Menu if it has been closed, select the CDOT icon on

the Main tool palette.

2. Select Settings and set Active Scale to 1 and Active Angle to 0.

Note:

You will create the generic project border cell at a scale of 1

(11 x 17 master units). You’ll actually scale the border,
according to your plot scale, later when the cell is placed in the

sheet file.

3. Select Apply and Close in the Active Settings box.

4. From the CDOT Menu Explorer, select Drafting, then select the
Category Border. From the Selection Window, pick Border (PnP

117x177)
- "
€& CDOT Menu =Jotd
Group Display  Add On's  Options  Help
Drafting ™I - Status
Bridge E
Construction ( Propased
Dresign )
Geametry [Cirafting
Hydraulics \ Al ¥ @m
Landzcape Environment:
M aterials Geatechnical Border n\, Clip Boundary |
ROW Survey I ‘\, Matzch Line
+- Traffic ITS sl Border RE % Barder (Plan 11717
£ B % Border [Plar 11"%8.5"] Portrait

Settings. ..

Dimensions

X Border [Plan 8.5"x11") Landscape

Lirewwork
Patterming

Symbolz

vl

Text

‘%EBorder [PrP 11"17"]

2 Border [Profile 1117

% Border [Title 11"48.5"] Portrait
% Barder Limits (11177

% Call 511 Stamp [Formerly UMCC)
% CDOT Loga

% North Armow Skier
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5. When prompted to enter cell origin, key in xy=0,0,0

Note: The lower left corner of the border must be located at the 0,0
coordinate in the file since this will be the origin of the cell.

The sheet border cell is not anchored to your cursor but will be
visible after you place it.

You will place the bar scale and north arrow cell in each sheet.

6. Fit your view.

Sheet Revisions As Constructed Project No./Code
PLAN AND PROFILE
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7. Back on the CDOT Menu, set the Category to Border RE and select your

RE’s Name.

Z CDOT Menu M=

Group Display  Add On's  Options  Help
Dirafting et
Bridge a
Conztruction ® Propased
Diesign }
Gearmety Dirafting
Hydraulics \ Al @m
Landzcape Environmental
M aterials Geotechnical % Anthany Stewart [ad
ROW Survey % Eil McDonnel

+- Traffic ITS % Bill Scheusman

Ultiities % Brett Locke

Settings...

Dirmensians

% Carey Stewart
%’ Darmyl Carlzon
% David M Martinez
¥ David Miller
Tet

@ Carmie Dejiacomo
% Clark Roberts

When prompted to enter cell origin of the Region Engineer cell, Zoom
in as necessary on the bottom portion of the border and <T> to the
location shown and then <D> to accept.

Sheet Revisions

9. Fit the view.

Colorgio Department of Transportation

r or Staff Initials

Project No./Cade
PLAN AND PROFILE
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Edit the border text with project specific information

1. Zoom in on the lower-right corner of the border as shown.

As Constructed Project No./Code

PLAN AND PROFILE '

Select the Edit Text command from the Text toolbar.

<D> on the Project Number text.

In the Text Editor, replace this with STA 086A-039.

<D> anywhere to accept.

<D> on the Code text.

In the Text Editor, replace this with 12345 and <D> to accept.

Edit the X’s beside Designer and replace with your initials.

© oo N o 0 M DN

Edit the X’s beside Detailer and replace with your initials.

As Constructed Project No./Code

PLAN AND PROFILE

10. Fit the view.
11. Choose MicroStation Drop Element and select the border to drop

The border must be dropped because you need to delete the profile grid.
InRoads will generate it’s own grid for the profile.

12. Delete the profile grid using MicroStation.
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Make the border a cell

1. Select Models from the Primary toolbar.

2.

COOT Default

28 Models (=)
0 2
Type | 20/30| Mame Description b

In the Models dialog box, select Edit Model Properties.

& Model Properties

Cur
A

Tupe: Design ™
Mame: [12345 Plan Profile Border
[ PrP Border Cell

& =10
Cell Properties

=] |

¥ Can be placed as a cell

Cell Type:  Graphic >

In the Model Properties box:

Select OK.

Toggle on Can be placed as cell

Change the Name to 12345 Plan Profile Border
Change the Description to PnP Border Cell

Leave all other options as shown.

Close the Models box.

Save Settings (File > Save Settings).
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Create a host seed file for the plan and profile sheets
1. Select MicroStation File > New.

2. Keyin 12345DES _PnPHost.dgn.

i 7
Directory
Files: Directories:
[123450ES_PrPHost.dgn C:AProjectsh1 23455 D esigntDrawingsh
12345DES_EarthworkQuantit.dgn = . = Ch
12345DES_GenlMotettt.dgn [ Projects
12345DES_Planitt.dan = 12345
12345DES_PnP##.dan (= Design
12345DES_PnPO1.dgn = Drawings

12345DES_PrP02.dan
12345DES_PrP03.dan
12345DES_PrP04.dgn
12345DES_PrP05.dgn
12345DES_PrP0B.dgn
12345DES_PrP07.dan
12345DES_PrP08.dan

File Type:
MicroStation DGM Files [*.dgn]

23 Cross_Sections
27 Reference_Files
0 Tabs

=
Dirives: m
Help

x| [BC 1

™ Show File lcons
Seed File

.. AStandards-Global\MicroStationtseedy3D-5eed_COOT dgn

3. Choose OK.

Select...

4. Select MicroStation Element > Cells.

£ Cell Library: [...\MicroStation\Cell\Roadway_Design.cel] (=)

File

™ Display All Cells In Path

Dizplay:  “Wireframe hd

DES_®SEC_Back-Of-Curb
DES_XSEC_Baze-Courze
DES_®SEC_Bike-Path
DES_XSEC_Bridgerail
DES_KXSEC_Curb-And-Gutter

4

Mame Description = |
ALG_KeywPl COOT Design EeIIJ
ALG_KeyPt COOT Design Cell

COOT Design Cell
COOT Design Cell
COOT Design Cell
COOT Design Cell

g

Active Cells

Flacement | NOME
Terminator | NOME

% Elemert Edit...
Fattern | NONE

COOT Design Cell
| »

Delete
I

LE [ >]>

5. Select File > Attach.
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6. Set the List Files of Type to MicroStation DGN Files.

& Attach Cell Library

File Directory
Files: Directories:
[123450ES_PrPEdr.dgn C:AProjectsh1 23455 D esigntDrawingsh
12345DES_PnP049.dan j =2 T
12345DES_PnP10.dgn [ Projects
12345DES_PrP11.dan = 12345
12345DES_PnP12.dgn (= Design
12345DES_PnP13.dgn = Drawings
12345DES_PnP14.dgn 23 Cross_Sections
12345DES_PnP15.dgn 27 Reference_Files
12345DES_PrP1E.dan 3 Tabs
12345DES_PrP17.dan
12345DES_PnP18.dan
12345DES_PnFEBdr.don
12345DES_PrPHost don | e
List Files of Type: Dirives:
MicraStation DGN Files [* dan] ~| B =1 Help

7. Ensure the directory is \Design\Drawings.

8. Select 12345DES_PnPBdr.dgn and then select OK.

&4 Cell Library: [...\Design'\Drawings\12345DES_PnPBdr.dgn] E]
File

&

™ Display All Cells In Path Display:  Wireframe -
Mame Description Type | Where
12345 Plan Profile...  PnP Border Cell Grph Lbry

W

Active Cells

Flacement | NOME Faint Elerment Edit... Delete
Terminator | NOME Fattern | NONE

9. Close the Cell Library dialog.

10. Select File > Save Settings.
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Prepare a profile design file

1. Select MicroStation File > New.

& Open
File Directory
Files: Directories:
[ 123450 esignProfilsttst don .ADesigniDrawingzhReference._Files' 20 - VB DGN
123450 esignGeneralMote. dgn = = Ch
123450 esignt odelftt. dgn [ Projects
123450 esignt odel55.dgn [ 12345
123450 esignt odelB5. dgn (= Design
123450 esignProfilefit.dgn (= Drawings
123450 esignProfilel].dgn = Reference_Files
123450 esignProfilel2. dgn
123450 esignProfilel3.dgn
12348Interchangel apoutit. dgn
12348Interzectionttt. dgn
12345Phasingh odelftt. dgn
Elbert.dan j
List Files of Type: Drives: R
MicraStation DGN Files [7.dgn] v| = | __
[~ Bead-Only Cancel
™ Show File lcons

2. Navigate to the \Drawings\Reference_Files folder and key in
12345DES_Prof.dgn.

3. Choose OK.

2 Alert

The file
® 'C:\Projects 12345 Design'\Drawings \Reference_Files|12345DE
5_Prof.dgn’ already exists, Overwrite?

Cancel

4. If you get a message that the file exists, choose OK to Overwrite.
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Attach the border file as a cell library

1. Select Element>Cells.

= Select File>Attach.

= Navigate to the \Design\Drawings folder and double-click
12345DES_PnPBdr.dgn.

& Attach Cell Library

BDES_PnFEdr.dgn

Directories:
C:AProjectsh1 23455 D esigntDrawingsh

12345DES_PnPEBdr.dgn
12345DES_PnPHost.dgn
12345DES_Proffi#.don
12345DES_SAQHE. dan
12345DES_SA001.dagn
12345DES_StdPlanList.dgn
12345DES_SWHMP.dan
12345DES_TabConcHit.dgn
123458DES_T abMiscH.don
12348DES_T abMizcO1.dgn
12345DES_TabRem$.don
12348DES_TitleSht.dgn

List Files of Type:
MicroStation DGM Files [*.dgn]

]

=

=

= o
[ Projects
= 12345
(= Design
= Drawings
23 Cross_Sections
27 Reference_Files

0 Tabs
Cancel
Dirives:
BT | Help

This established the design file containing the border you previously
placed and edited as a cell library, with the border as the only cell.

&4 Cell Library: [...\Design'\Drawings\12345DES_PnPBdr.dgn]

/o

File

™ Display All Cells In Path

Dizplay:  “Wireframe hd

Mame Description

Type | Where

12345 Plan Profile...  PrP Border Cell

Active Cells

Flacement | NOME
Terminator | NOME

FPaint Element
Fattern | NONE

Grph Lbry

q
1

Edit... Delete
[ [ |

2. Close the Cell Library dialog.

3. Save Settings.
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Set up the Plan and Profile Generator options

1. Select Drafting>Plan and Profile Generator

ﬂ Plan and Profile Generator

MEX

Border and Title ]
Main l Plan Controls ]
~Method -
" Plan Only

' Plan and Profile
" Profile Only

Plan Views
" Use Plan Views

% |se Station Limits

i~ Profile Views -

Sheets -
¥ Generate Shests

" VDF Information Only

Plan Views:

% VDF Information and Host Files

Symbols and Details ]

Profile Controls |

- Horizontal Alignment:

Match Lines

Sheet Layout |

SH 86 -] #|

Geometry Projects in this VDF:

- Station Limits

Start:

Stop:

[o-00.00 4| 100-00.00
]‘IL\+L‘I}.I}I} ﬂ 3724810
Length: [1400.00 #|

| Shestindex |
View Layout 1

Help

Mote: Unless otherwise
noted, all measurements
for this command are in

model units.

Default

Total: O

Total: 0 Profile Views:
Index Name | Start ] Name | Start ] Stop |
[l | E3)
Apply Preferences... ‘ Close ‘

2. Choose Preference and load 100Scale P&P (2x Vert).

& Preferences

100 Scale PAP [1xert]  ©
100 Scale PEP [2x Wert]

100 Scale PEP [5x Wert]

100 Scale RO Plan Sheet
205cale Full Plan Sheet  |w

< | I | (2]
Active Preference: CDOT

Marme
100 Scale Full Prafile 2% [A.] Close
100 Scale Full Profile 5w
1 Load

du

Save
] Save b
Delete

Help

i
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First, you will set up and review the different tabs.

Many of the following parameters are set by the preference you loaded, but
continue reviewing the tabs to enter additional data and to see what settings have

been made for you.

3. Onthe Plan Controls tab:

2 Plan and Profile Generator g [El
Border and Title ] Symbols and Details ] Match Lines ] Sheet Index ]
Main PlanControls |  ProfieControls |  Shestlayot |  Viewlayout |
Seed View Name: [sTA Model Fies...
Width Left: ETT—
widhRrt:  fooo0 4]
Qverap: ’5\5{}7 ﬂ

Model Files:

Boundary Chords: g

I” Force Rectangular Boundary

C:\Projects' 12345 Design Drawings‘\Reference_Files'12345DES,
C\Projects' 12345 Design' Drawings"Reference_Files' 12345DES,

Apply Preferences... | Close |

Notice the width Left and Right are set to -200 and 200. This indicates
the plan view will span 400 feet in total width.

Notice the Overlap is set to 0, indicating there will be no overlap
between the sheets.

Select the Model Files button. In the Open Model File
dialog box, double-click on 12345DES_Model.dgn file from
the \Design\ Drawings\Reference Files folder.

If your profile file is not already listed, select the Model
Files button again. In the Open Model File dialog box,
double-click on 12345DES_Prof.dgn file from the
\Design\Drawings\Reference_Files folder.

Toggle on Nested Attachments.

With Nested Attachments, you will see not only the
12345DES_Model.dgn graphics referenced to your plan, but also any
files referenced to it. In this case, it means your survey graphics file.
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4, On the Profile Controls tab:

&4 Plan and Profile Generator g = @
Border and Title ] Symbols and Details ] Match Lines ] Sheet Index ]
Main ] Plan Controls Prafile Controls l Shestlayout |  Viewlayout |

Seed View Name: STA
Set Name: SH 26
Profile Preference: |3y Vertical -

Vertical Alignment:  [sH 26V p
Help
Sirfac:e: Profile Elevation Shifts Horizontal Spacing
| |Defeutt (+ Shift at Mgjor Stations | | ( Leftto Left & Bight to Left
{12345 existing ground
[ 1D_SH 86 Finished-Gra | ¢ Shift at Minor Stations Distance: 500.00

" Shift Where Needed
Vertical Spacing

I :

Do Bot it | | £ Bottomto Bottom ¢ Top to Bottom
Profile Height: oo LEE T 500.00
Profiles per Column: |4 i
Margins
Top: [125.00 Bottom: [25.00 \\/ \\/
Left: |75.00 Right: 75,00 L,

3
Apply Preferences... | Close ‘

= Set Vertical Alignment to SH 86 V.

= Toggle on the surface 12345 existing ground and toggle all
other surfaces off.

= Double-check that 12345 existing ground is highlighted.
12345 existing ground must be highlighted and toggled on. Toggling it

on is to have it shown on the profile. Highlighting it is to make certain
the grid elevations encompass the entire surface.
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5. On the Sheet Layout tab:

2 Plan and Profile Generator

SEx

{+ Layout along Mignment ¢ Layout in Grid
¥ Round To Nearest: m
[~ Atemate Plan and Profils

I[—
—

Border and Title ] Symbols and Details Match Lines ] Sheet Index ]
Main ] Plan Controls ] Profile Controls Shest Layout ] View Layout ]
Sheet Number: |-| Name: 11 Host File Content
Host File: [\Drawings\12345DES_PnP01.dgn] .| | Single Shest Each
Seed Host File: [wings', " All Sheetsin O
28 st Hig ]m\c\lngs 12345DES_PnPHost.dgn ‘_J eels in Une S
Sheet Location ]

Help

Horizortal Spacing

£ Leftte £ Bight toLeft

o

4 Vertical Spacing
" Bottom to Bottor & Tor

ot

Clipping Boundary Example
Level: SHEET_Clip-Boundary
Symbology: =
I Unique Leve! for Each Sheet
Level Step: 1 —
Apply Preferences... | Close ‘

= Verify that Sheet Number and Name are set to 1
= |nthe Host File Content section, select Single Sheet Each.

This will place each plan/profile sheet in a separate MicroStation design

file, starting with PnP1.dgn,
PnP3.dgn, etc.).

= Click inside the
Browse.

then incrementing by one (PnP2.dgn,

Host File field, and choose the ... button to

When the Save As dialog appears, navigate to the \Design\Drawings
folder and key in a name of 12345DES_PnP01.dgn. Note that the
files already exist for Plan and Profile sheets. Here, we’ll overwrite them

with our new ones.

2 Save As

Savein: | I Drawings

|Z)Cross_Sections

|C)Reference_Files

|[)Tabs

!S] 12345DES_EarthworkQuant##.dgn
] 12345DES_GenlNote#.dgn

] 12345DES _Plan##.dgn

<]

x|« & ek E-

| 12345DES_PrP01.dgn
] 12345DES_PnP02.dgn
] 12345DES_PP03.dan
] 12345DES_PP04.dgn
] 12345DES_PnP05.dan
] 12345DES_PrP0s.dan

(2]

Filename:  [12345DES_PnP01.dgn

Save

Save as type: |MichStati0n Design Files {*.dgn)

j Cancel
Help

=  Choose Save.
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= Click inside the Seed Host File field, and choose the ...
button to Browse.

» Navigate to the \Design\Drawings folder, select the file
12345DES_PnPHost.dgn and then select Open.

2 Browse
Look in: |_} Drawings j |‘j( Ed-
] 12345DES_PrP##.dgn 4] 12345DES _StdPlanList.dgn |
4] 12345DES_PrPEdr.dgn ] 12345DES_SWMP. dgn |
&\ 12345DES_PnPHost.dgn B 123450ES_TabConc##.dan |
4] 12345DES _Profz#.dgn ] 12345DES_TabMiscO1.dgn |
4] 12345DES_5AQ0 1.dgn 4] 12345DES_TabMisc##.dgn |
] 12345DES_sAQ##.dgn ] 12345DES _TabRem=2.dgn
(2] (2]
Flename:  [12345DES_PrPHost dan
Files of type: |MichStati0n Design Files {*.dgn) j Cancel

Help
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6. On the View Layout tab, notice the location of the Plan and Profile.
These values are measured from the lower left corner of the border with
a starting coordinate of 0,0 and are listed in paper units, which in this
case is inches.

& Plan and Profile Generator g = @
Border and Title ] Symbols and Details ] Match Lines ] Sheet Index ]
Man | PanContols |  ProfieControls |  Shest Layout View Layout
Wiews —
Number; 1
. Help
- Location (Paper Units)
X Y
Blan: 175 |a.50
Profile: [1.75 175
Seale:  [1.00 = [100.00
Apply Preferences... Close
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7. On the Border and Title tab:

2 Plan and Profile Generator

/o

Main | PanContols | ProfleControls |  Shestlayost |  Viewlayowt |
Border and Title l Symbols and Details ] Match Lines ] Sheet Index ]
Border
+ Cell " Reference File Name: g
Name: |
" Same Level for Each Sh :‘
[ —
" Unique Level for Each Sheet Help
(+ Retain Cell Levels for Each Sheet
Shest Level: ’17 |
’7
Scale: ’W 4
Symbology
Display | Object | Name | Calor | | |
| Horizontal Alignment [l ’7
| Start Station O A
| Stop Station O b
| Sheet Number O I—
| Total Shests O
| Scale O
| View Name O | Station Format:
L Roaton H M= =
Edt... I™ Use Sheet Level
Apply Preferences... | Close |
= Notice the Cell option is toggled on.
= Use the drop-down list to choose 12345 Plan Profile Border.
= The Scale is set to 100.

Your border will be scaled up 100 times around your graphics.
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8. On the Symbols and Details tab:

& Plan and Profile Generator g 0
Main ] Plan Controls ] Profile Controls ] Sheet Layout ] View Layout ]
Border and Title Symbolsand Detals | Matchlines |  Sheetindex |

Nort
W i

Cell: [SHEET North-Aron |

" Same Level for Each Sheet

7 Use Sheet Level
' Retain Cell Levels

Scale: [100.00
Location in Paper Units

. 15.00
¥ JB.SD

Apply Preferences... ‘ Close ‘

Note that a North arrow is automatically set. It will be displayed 15
inches over and 9.5 inches up from the lower left corner of the border.
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9. On the Match Lines tab:

= Inthe Symbology section, note the Plan Line, Plan Start
Station and Plan Stop Station are already toggled on.

£ Plan and Profile Generator g =
Main ] Plan Controls ] Profile Controls ] Sheet Layout ] View Layout ]
Border and Title ] Symbols and Details Match Lines l Sheet Index 1
Station Format: [
[ Use Shest Level
I Unigue Level for Each Match Line
,— Help
Symbology -  Bxtend
Display | Object | Name [ Color_[[] | | * ToClipping Boundary
[ Plan Line SHEET_Match-Line  BYLEVEL| | D e Ol
| Plan Start Station ~ SHEET Match-line  BYLEVEL e
(] Plan Stop Station BYLEVEL | = Jistatice Left
I Plan Prev Shest ]—‘
| Plan Next Sheet O
| Profile Line O Jistatice Hight
| Profile Start Station O ]—'
O Profile Stop Station Il []
Edit..
Apply Preferences... ‘ Close ‘
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10. On the Main tab:

" Use Plan Views
+ Use Station Limits
i~ Profile Views

Plan Views:

&4 Plan and Profile Generator g = @
Border and Title ] Symbols and Details ] Match Lines ] Sheet Index ]
Main Plan Cortrols | Profie Controls | Sheetlayout |  View Layout |
Method - Horizontal Alignment: Edi
f* Plan Only SHEE -] #|
~ -
FELIL Geometry Projects in this VDF:
" Profile Only
Plan Views Help

Mote: Unless otherwise
noted, all measurements
for this command are in
model units.
Station Limits
Default

100+00.00 4| 100-00.00
372+81.86 ;t] 372:81.86
Length: [1400.00 #|

Start:

Stop:

Total: 0 Total: O

Profile Views:
Index | Name | Stat | Name | sat | siop |
2] 4]
Apply Preferences... | Close ‘

= Set the Method to Plan Only.
= Set the Plan Views to Use Station Limits.

This will compute each plan view based on the station limits set on this

tab.

=  Turn off Generate Sheets.

This will allow you to set up the plan view first, then you can generate

the sheets.

= Set the Alignment to SH 86.

The Start and Stop Station Limits should default to those of your
alignment. If they do not, use the drop-down under the Horizontal
Alignment and actually <D> on the alignment name.

The length is set by the preference at 1400 feet per sheet.
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11. Apply and the Plan Views are generated.

= Double-click on the first plan view in the list.

23 Edit Plan View
Miew Name: [5T4 100+00.00 Apply |
Start: 100+00.00 Stop: 112+00.00 sz |
Rotation: Crr T Ovwerlap:

siaten AN veteR |D'DD Maodel Files...
Wwidth Left  [.200.00 Width Right: {20000
I” Force Rectangular Boundary  Boundary Chords: |6 4
Madel Fies: P
C:A\Projects’ 123455 DesigniDrawings\Reference_Filesh12345DES_Model dgr Help
C:A\Projectst 123455 D esignDrawings\Reference_Filesh12345DES_Prof dgn
<] (2]
¥ Mested Attachments

Notice that its Stop Station is only 112+00, which is not the desired 1400
feet. The Station lock has forced it to an even multiple of 1400, in this
case 112+00. Next, you’ll turn off Station lock and recompute.

= Close the Edit Plan View dialog.
» Toggle off Station lock.

= Apply again and choose Yes when prompted to overwrite the
current plan views.

£ Bentley InRoads 2004 Edition

Do you want to regenerate Plan Views?

Yes MNa Cancel |
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» Notice the first plan view is now 100+00 to 114+00.

%8 Plan and Profile Generator 9 | < |
Borderand Ttle |  Symbolsand Detals |  Matchlines |  Sheetindex |
Main Plan Controls |  Profie Controls | Shestlayouwt |  Viewlsyout |
— Method Horizontal Alignment: Edit... |
[sHes -] #|
~ -
PRI Geometry Projects in this VDF:
" Profile Only 12345DES
— Plan Views e |
" Use Plan Views
' Use Station Limits N:::& U|||1Iess Mhe“"i::
noted, all measurements
— Profile Views for this cqmmand are in
€ Use Prafile model units.
% Lse Staticr Limits - Station Limits
- Default
— Sheets :
Start: 100+00.00 100-00.00
I Generate Shests I -tl
Stop: I 7 372+81.86
" YDF Information Only = 372:81.88 .-tl
Length: |
& YDE Informatior 140000 :tl
Plan Views: Total: 20  Profile Views: Total: O
ﬁe I Start l Stop I Left |ﬂ MName | Start I Stop I
+00.00 100:00.00 114:0000 -201—
H00.00 114+00.00 128+00.00 -20M
+00.00 128+00.00 142-0000 -204
Lnn nn 142400 00 1R&-H 0N T‘Jn_lb.'_l
£ m | 3
Apply Preferences... | Close
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12. Still on the Main tab.

Now that the plan views are set the way you want, you can proceed with
setting up and verifying other parameters on this tab.

2 Plan and Profile Generator g [El @
Border and Title ] Symbols and Details ] Match Lines ] Sheet Index ]
Main | PenControls |  ProfieControls |  Shestlayot |  Viewlayout |
Method Horizontal Alignment: Edit...
" Plan Only SHEE -] #|

= '
Plan and Profile Geometry Projects in this VDF:

" Profile Only 12345_Design

Plan Views e

* Use Plan Views

Mote: Unless otherwise
noted, all measurements

(" Use Station Limits

- Profile Views 1 for this command are in
s model units.
(% |lze Station: Limit Station Limits
= - Default
_] 100+00.00
: o [FEEo %] a0
" VDF Information Only
* VDF Irformation and Host Files i —]
Plan Views: Total: 20  Profile Views: Total: O
Name | sat | swop | |#| | Name | sat | siop |
00-00.00 100+00.00 114+0000
14-00.00 114+00.00  128-00.00
28+00.00 128+00.00 1420000
| 425000 1Y 14700 0 1RR-¥Y N0 (i)
<) | B
Apply Preferences... | Close ‘

= Set the Method to Plan and Profile.
= Set Plan View to Use Plan Views.

This tells it to use the views as listed. If you left it set to Use Station
Limits, the edits to the plan views you just made would be wiped out. As
it stands here, you would get the same results either way. If you had
edited the stations manually, you would definitely want to Use Plan
Views.

» Toggle on Generate Sheets.

= Toggle on VDF Information and Host Files.

The VDF Information is found on the Sheet Index tab. It lists each of
the plan and profile sheets, their station range, plan rotation, etc.

The Host Files are your actual plan and profile sheets.
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Generate the plan and profile sheets

Since profiles will be generated with the execution of this command, you are
currently in a profile design 12345DES_Prof.dgn. Double-check before
continuing.

1. Inthe Plan and Profile Generator dialog box, select Apply

2. <D> anywhere in the design file (12345DES_Prof.dgn) to identify a
location to plot the profile views.

The profile views are plotted for each 1400’ of the proposed road and the
plan and profile sheets are generated. You should see them as they are
composed. In each sheet file the view is automatically rotated to
horizontal, and the border and corresponding profile referenced.
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View the plan and profile sheets

Use the Plan/Profile Generator to view the sheet index and individual sheets.

1. Select the Sheet Index tab on the Plan and Profile Generator box.

ﬂ Plan and Profile Generator

SE

Main ] Plan Controls ] Profile Controls ] Sheet Layout ] View Layout ]
Border and Title ] Symbols and Details ] Match Lines Sheet Index
VDF File Name: ] New. | Flisi ‘
Show Sheet - 1 e
Clipping Boundary Mode: ¢ Calculate ¢ Use Basting -
3 Save As...
Sheet Index:
= ft Help
Shest Shest Name Host File ] Sheet Rotation ]3A.
1 1 C:\Projects" 12345 Design*Dray 83™00°00" i |
2 2 C:\Projects’ 12345 DesignDray 30™00°00" E
3 3 G 12345\ Design’Drav 98"00°00" |
4 4 E 12345\ Design’Dra 103700°00"
5 h i 12345\ Design’.Dran 105™00°00"
6 6 C 12345 Design’Dra 105™00°00"
7 7 g 12345\ Design'\Dra 105" 00'00" o
8 8 E 112345\ Design’Dra 105" 00°00" e T
4] 3 i 12345\ Design’.Dran 105™00°00" 1] —
Delete Sheet ] Begenerate Sheet 1 Show Sheet ‘
Sheet Views:
Sheet View Type | View Name ] Anchor X | Anchor Y
1 Plan STA 100-00.00 1.7 8.50
1 Profile STA 100-00.00 175 1.75
Apply Preferences... ‘ Close ‘
= Highlight sheet number 1, then select Show Sheet.
e e e
—_— =
oo st Revimons — colorado Ocpriment of Tronsportotion A3 Constructes LA D FROFILE Project No /Gade
TSCALETORTS Vart Seok s etsd] @D 1 1 o Seen s o Reviwons: Sa vaerom
oot = I I iRt R L s
= } } Region Nurmber or Staff Initials [ vo Sheat tumber XXX
The 12345DES_PnPO01.dgn file is automatically opened.
= View other sheet files as desired.
Roadway Design Using InRoads Page 325



Colorado Department of Transportation

Note: The clipping boundary can be modified with MicroStation to
show more of the design. After modifying it, choose Use
Existing, then Show Sheet again and it will be ‘re-clipped’.

2. Close the Plan and Profile Generator dialog box.

3. When prompted “Save Current VDF file?", choose Yes. Type in
12345DES_PnP.vdf as the filename (do not choose a file from the list)
and set the Save in folder to
\ Design\Drawings and select Save.

g Save VDF File
Sawve in: |_;' Drawings j IC:F E-

|Z)Cross_Sections
|[JReference_Files
I Tabs

1 12345 Plan and Profile 01.vdf
#5H 86.vdf

File name: |‘|2345DES_PnP.vdf

Save astype: |VDF Files (" vdf) - Cancel

Help
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Display proposed graphics

1.

Change the active design file back to the 12345DES_Prof.dgn file in the
References folder. (File > Open in MicroStation)

Display the proposed vertical alignment on the “mini” profile views
created by the Plan and Profile Generator.

= Select Geometry > View Geometry > Vertical
Annotation.

» Load the Proposed preference.
= Choose Apply.

Display Utilities on the profile

Use the Update Profile command to view the culvert crossing information on
the profiles.

g Update Profile

)
X

Profile Set; |SH 26 j ﬂ Objects:  © Surfaces
Mode: " Refresh * Qffsetz and Features Close
+ Dizplay On [ Show Data Outside Elevation Range =
" Display OFf :
Help
Sufacesn Crozsing Features:
1D2Eé?1§|t st Existing Ground f It Heme | e - ﬂ
EBAISING Or ERISING laround ram MWl i =) Con 1 24" T_Cul Cor
D_SH 86 Finizhed Created By Roadway Mod T_Cul Carr St 24495 (G G
T_Cul Carr S5t 24548 T_Cul Carr
T_Cul Carr SH 24580 T_Cul Carr
T_Cul Carr 5H 24524 T_Cul Coir all
T_Cul Carr St 24811 T_Cul Carr| ™ |
< S ¥ None
Offsets: Projected Features:
Offzet Mame | Parent Surf.. [ | Marne Syle D escription |_A_ ﬂ
Offset 1 12345 existi... .
Offset 2 12345 ewisti... |
Offset 3 12345 existi...
Offset 4 12345 existi...
Offzet 5 12345 ewisti... Al
Offzet & 12345 ewisti... v
B andwidtt
I~ Include Features:
{+
I~ Ii
(.L
-
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Display the proposed contours for the new road surface

1. Change the active design file to the 12345DES_Model.dgn file in the
References folder.

2. Make certain Style lock is off.
3. Select Surface > View Surface > Contours.

= Set Surface to D_SH 86 Finished-Grade.
= Load the preference Proposed 10’ Mjr. 2’ Minor.

4. Apply.
5. Select Close.

-, O o
o (@) o
o + +
: [tp] €]

8] N
b o o
o~

PTSta

s
<
+ |
5 |
= |
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Revisit the plan and profile sheets

Use the Plan/Profile Generator to return to the sheet and view the updated
graphics.

1. Select Drafting > Plan and Profile Generator.
2. Select the Sheet Index tab.

= Select Sheet 1 from the list and select Show Sheet.
The 12345DES_PnPO01.dgn file is automatically opened.

101400
102+00
104+00
105+00
106+00
107+00
108400
109+00
110+00
111400
112400
113+00

; As Constructed Project Na./Code
Calorado Department of Transportation SLAN AND PROFILE J

No Revisions:

Sheet Revisions
Dotes Camments Init.

STA 085A-030

Revisedt U erumre | 00 prers

Sheet Number XXX

0008

Void: Shool Subsel: XXXXXXX | Subsat Shestst XXX af XXX

= Vijew other sheets as desired

3. To remove the clipping boundary, toggle off Constructions under
MicroStation Settings > View Attributes.

The clipping boundary does not plot, so turning it off is not necessary for
plotting.

4. Plot one of your plan and profile sheets.

5. Exit MicroStation and InRoads. If prompted to save geometry project,
select No.
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Challenge labs:

1. Create an alternating set of plan and profile sheets for the same
alignment.

2. Change the clipping paths for one of your plans and plot the modified
plan and profile sheet.
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9. Final Modeling

In the final modeling phase, you re-visit some familiar concepts. Additional
templates are included as needed, the template layers are adjusted as needed (with
information from the Materials Engineer), and the Superelevation is reviewed and
updated as needed.

The main new concept that is introduced in this section is the use of decision tables
for sideslope determination.

Overview of Decision Tables

Decision tables are made up of a series of records, each similar to a segment of a
template, that defines a sideslope. A table can have more than one definition, and
can have multiple targets — making it a very powerful tool in defining complex
sideslopes.

Template backbones are still used, but the decision tables take over at the hinge
points to calculate sideslopes. The tables can also used with 3D graphical elements
or features to calculate sideslopes, such as from ditch bottoms and ramps in gore
areas. This can be especially useful when creating models for intersections and
interchanges.

Decision tables are stored in the typical section library. CDOT has one default
decision table stored in CDOT-Typical Sections.tml. When this file is copied into
the project directory, the decision table may be copied and modified as needed.

Define Typical Sections g
Templates ] Cut/Fill Tables ] Material Tables Decision Tables |T|ans'rtion Control
Library Name: 12345DES
Library Descrption: CDOT Configuration Edit
Name | Description | Last Revision | Revised By | Copy...
Plains_Z=12'@6:1 11/1/2006 10:59:14 ...cdot
Rolling/Mourtainous_Z=... 11/1/2006 10:59:42 ...cdot Rename...
Plains_7=8'@6:1 11/1/2006 10:59:52 ...cdot
Roling/Mourtainous_Z=... 11/1/2006 10:59:58 ... Delete
Urban_Flaing_3: Tmax 11/17/2006 12:20:5...
Urban_Plaing_2: Tmax 11/1/2006 11:00:09 ...cdot
Urban_Rolling_3: Tmax 11/1/2006 11:00:17 ...cdot :
Urban_Roling_2:Tmax 11/1/2006 11:00:22 ..cdot fhstay
Report...
Help
Close

Roadway Design Using InRoads Page 331



Colorado Department of Transportation

There are three main parts of a decision table.
%4 Edit Decision Table g
MName:  Plaing_ Z=12"36:1 Description: Eioie
Index | Target | Start TC | End TC Slope “width Seek ... | Constu.. | Attac.. Add Befare
] POSS Toe-of-Fill -16.67% 1200 * * Q
1 POSS Toe-of-Fill  -25.00% 5200 2 i Add After
2 POSS Toeof-Fill  -33.33% 999993 = *
Mew Grou...
3 POSS Top-of-Cut 16.E7% 1200 * *
4 POSS Top-of-Cut 25.00% 5200 2 i Delete
5 POSS Top-of-Cut 50.00% 9359993 = *
Import
Fepart...
3| ] > el
Records

A record is a single line in a decision table made up of a starting TC name, an
ending TC name, a slope and a width (along with other criteria discussed later).
The TC names have several purposes, including: they become the feature names
of the longitudinal breaklines resulting from running the table, and they also
provide a method for the table to back-track to a previous location in the
sideslope.

Target Blocks

A target block is a series of records that, together, seek one ‘hit’ of a target. For
example, you can create several records that make up cut and fill scenarios, but
all seek the same existing ground surface, or target. Within the target block, you
can backtrack if one solution, such as a shallow fill slope, fails, and the next
solution will be attempted.

Processing occurs from the top down, evaluating each record in turn. The target
block continues processing until one segment meets the target. Once a segment
meets the target, the block is successful and no other records within that target
block are evaluated. Any records that were not lost to backtracking prior to
hitting are placed along with the successful record.

Note: A target block is successful and therefore stops if one of the
records in the block meets its target.

If no records in a target block meet the target, the block is unsuccessful and all
records in the block are discarded. If a record in the target block meets the
target, the block is successful. In either case, the table looks to see if any other
target blocks exist in the group (see below). If so, the next target block in line is
processed (unless it is marked Attach After).
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Groups

One or more target blocks making up a mutually exclusive sideslope condition
form a group. Only one group in a decision table can be successful, since all
processing stops when a group is successful.

An example of mutually exclusive sideslopes broken into groups includes:
testing with one group to see if a design surface is met, and with another group
to see if the original ground surface is met, such as the case of a divided
highway run at separate times.

Note: A group is successful ONLY if its last target block is successful.
(Previous target blocks may also be successful.)

Other previous target blocks may be successful also, but the last one must be.
Once a group is successful, the processing ends at the current location.

If the last target block in a group is unsuccessful, all previously successful
records are discarded and the processing starts over again with the next group in
the table. If there are no more groups, the decision table fails and no sideslope is
created at this location.
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Building a Decision Table

After creating several decision tables you will no doubt come up with your own
methods for developing them. Many times, existing tables are copied and modified
to fit new conditions, saving time in the creation and testing process. The following
steps define a good path to follow when starting out with decision tables, and one
that you can modify to fit your needs as your proficiency increases.

The building of a decision table is an iterative process and may require trial and
error. When starting with the path outlined, keep in mind your initial division of
target blocks and groups may need to be amended as additional variables are
uncovered in the design process.

1. The best method of starting a decision table is to sketch the desired sideslope
results. When completing the sketch or sketches, try to think of as many
existing conditions as possible, and the sideslopes that will best fit the
conditions. Typically, you will need sideslopes for both cut and fill (at a
minimum).

2. The next step in building the table is to break the sideslope conditions into
groups, or mutually exclusive designs. In a very simple table only one group
may be necessary, since both cut and fill can be addressed in the same group and
the same target block.

Note: When breaking sideslopes into groups, keep in mind only one
group is successful at any given location, so a group must
contain a complete sideslope definition.

3. After determining the different groups required, each group must be broken
into target blocks. A target block is allowed only 1 “hit”, or interception with a
target, so one must be developed for each instance a target is reached in a
sideslope. For example, you may have a fill slope extend to the existing ground
(target 1), then continue and place a ditch at the toe of slope, coming back and
intercepting the same existing ground again (target 2).

4. With the preliminary work done, the next step involves creating the table.
Since decision tables may be very complex, it’s always a good idea to test the
table as you go. Build one group (or even one target block) and display the table
or test it on a small section of roadway where you know it should work. This
will help spot problems when it’s easier to determine the cause.
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The Decision Table Interface

Decision tables are stored in typical section libraries. They are built record by
record through a dialog interface, which can also be used to edit the table later.
When developing each record, criteria are used to determine how the record will
react under certain conditions.

#3 Edit Decision Table M=
MName:  Plaing_ Z=12"36:1 Description: Eioie
Index | Target | Start TC | End TC Slope “width Seek ... | Constu.. | Attac.. #dd Befare
] 12345 ewis. POSS Toe-of-Fill -16.E7%  12.00 * *
1 POSS Toe-of-Fill  -25.00%  52.00 2 i Add After
2 POSS Toe-of-Fill -33.33% 993999 *
Mew Grow... Edit Record..
3 12345 ewis.. POSS Topof-Cut 16.E7% 1200
4 POSS Top-of-Cut 25.00%  52.00 2 i Dielete
5 POSS Top-of-Cut 50.00% 993993 *
Import
Beport...
; 3 e |

2 Decision Table Record
Target
Iv Mew Target v MNew Group
) Cloze
Type: Surface h
. < Previous
Surface: 12345 existing grour + 4
Mext >
Elevation Adjustment:  [0.og Delete
Help
Segment
Start TC Mame: FOSS - Mew TC Mame...
End TC Mame: Top-of-Cut -
Slope: 16.E7%
wiidth: 12.00
¥ Seek Intersection ¥ Canstruct Paint
I~ Attach After Intersection I” Start Repeat Cycle
M aximum Cycles:

Each of the criteria is described below.

New Target — The record starts a target block; new target is turned on once per
target block, in the first record of the block.

New Group — Indicates the beginning of a new sideslope definition.

Target Type — What the target block is seeking; options are: DTM, Align Elevation
(vertical alignment), Align XYZ (horizontal and vertical alignment), Align XY
(horizontal alignment), Feature Elevation, Feature XY, Feature XYZ, and
Elevation.

Target — The name of the target being sought by the target block (e.g. the DTM
name).

Elevation Adjustment — An offset for the target; i.e., For a DTM, it has the effect of
transforming the ground surface by the specified vertical offset.

Start TC — Transition control name for feature name, symbology and backtracking.

End TC - Transition control name for feature name and symbology.
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Slope — Slope of the line defined by the record.
Width — Horizontal distance the record will extend if no target is met.
Seek Intersection — Indicates the record will stop if it meets the specified target.

Attach After — The record is only used if the previous target block in the same
group is successful.

Construct Point — The point found at the end of the record will be used in the
resulting DTM.

Start Repeat Cycle — The record is the beginning of a repetitive series.

It is beneficial to display the decision table during the building process to check the
records for problems with slopes and connectivity. Display a decision table using
Display from the main decision table dialog.

Note: The display uses the attached color table and beginning with
color 1, changes colors with each target block. Within the target
block, if there is backtracking, each record displays with a
different line style, beginning with line style 0.
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Target Options

One of the most powerful functions of a decision table is the ability to seek an
intersection with targets other than DTMs. With this benefit, you can accomplish
the equivalent of independent control outside the backbone of your template, along
with other equally complex sideslopes.

The eight available targets are: Surface, Fixed Elevation, Align Elevation
(vertical alignment), Align XYZ (horizontal and vertical alignment), Align XY
(horizontal alignment), Feature Elevation, Feature XYZ and Feature XY.

2 Decision Table Record E]
Iv Mew Target v MNew Group
) Cloze

Type: Surface hd

Suface: BT < Previous
Fixed Elevation
Alighment Elesvation Nest >
Alignment 52

Elewation Adjustment: | Alignment v Delete
Feature Elevation
Feature 372 Help
Feature 25

Segment

Start TC Name: POSS - Mew TC Mame...

End TC Mame: Top-of-Cut =

Slope: 16.67%

wiidth: 12.00

¥ Seek Intersection

I Attach After Intersection

¥ Canstruct Paint

I” Start Repeat Cycle

M aximum Cycles:

The New Target option is toggled on whenever you are changing targets and/or
when the previous target block has already hit its target. For example, when
creating berms at the top of cut, or toe-of-slope ditches, your initial DTM target
may be the same as the DTM intercepted with the ditch or berm. In instances
where the additional target is only used if the previous one is successful, the Attach
After Intersection option is also toggled on.
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Running a Decision Table with Roadway Modeler

The most common use of decision tables is to define sideslopes along a roadway
corridor. This is done using Roadway Modeler, just like using template, cut/fill
table or material table sideslopes.

&% Roadway Entry g
Ao I-?:riS:DtZtal: 0.00
Mode: = ~ :
= Both Yertical: {D.DD Close
Interval: {25 0o =
¥ Use Transition Templates Q

Mext
Alignment Side Options ﬁ
Both Left Right Delete
Template: |SH = | J | J f
Help
LCatch Paint: Decision T able ﬂ J [ J
Name: |Plains Z=12@6:1 = | B |
Haorizontal Bench: | — | |
Ditch/Shoulder: | J | J | J
Masimum Cut: I | = | = |
M asimum Fill: I | = | = |

In the roadway definition, the Catch Point is set to Decision Table and a decision
table selected from the drop-down list. When the roadway is modeled, the decision
table picks up at the hinge point with its calculations and the cut and fill portions of
the template are ignored.

In some situations, a different decision table is needed on each side of the roadway.

For these times, the roadway definition mode is set to Left and Right and a different
decision table listed for each. You can also specify a decision table for one side and
one of the other sideslope alternatives (cut/fill or material table, or template) for the

other.

The results of running decision tables with Roadway Modeler are twofold. First,
a DTM is created just like when the sideslopes are calculated with templates.
Second, graphical elements are created longitudinally by connecting like TC points
in the tables from template drop to template drop. These longitudinal lines are
actually the features that are part of the resulting DTM, and are named according to
the TC names in the table, just as they are with the template.

Note: In order to see the features created by Roadway Modeler, the
TC name’s Feature Style must have the 3D Plan/Display
toggled on and the Transition Control Lines Display option must
be turned on in Roadway Modeler (on the Advanced tab).
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Lab 9 — Final Modeling

Start InRoads

1. Start InRoads and open CU12345DES_Model.dgn from the
\Design\Working folder.

Open your InRoads data files

1. Select File > Open.

& Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Prnjects (".rwk) j Cancel
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.

4. Cancel the dialog.

Roadway Design Using InRoads Page 339



Colorado Department of Transportation

Update your typicals

In the next series of steps, you will update the 2 and 4-lane typicals you
created earlier. Since the templates were originally defined with multiple

layers, you can adjust the layers for the desired pavement and subgrade
depths.

1. Select Modeler > Define Typical Sections.
2. On the Templates tab, choose SH 86 1L-1L Rural and Edit.
3. Onthe Layer tab,

= Select D_SH 86 Base-Course-Top.

You have learned that the Base Course Top needs to be a depth of 5”.

= Key in a vertical offset of -5”and Tab on your keyboard. (If
you use the ” it will automatically be converted to feet.)

= Select Update to have the change take affect.

&4 Edit Template g mill >
Layer lSegment ] Mirmor ] Superelevation ]
Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder New
Layer: Description: Copy
Name: D_SH 86 Base-Course-Top D_SH 86 Finished-Grade D_SH 86 Finished-Grade 4
o | -Top D, 5H 86 Base Lol urse:Top .
Desctption: |D_SH 86 Base-Course-Top D_SH 86 Subbase-Top D_SH 26 Subbase-Top
Offsets D_5H 86 Subgrade-Top D'_SH 86 Subgrade-Top Move Up
Honzontal: {p pp T
Vertical: 0,42
= Delete
Update
il il | [ Help
=
0.0 ——
= R1 : i R2
05 RL__ﬂ___ﬂ—f-”’_F- — \r{z
o7 ; g . . ;
- “/ \m :
1.1 -
12 R/\u
1.4
16
18
-30.0 240 -18.0 -120 .0 0.0 6.0 120 180 240 0.0
Close
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4. Also on the Layer tab,

= Select D_SH 86 Subbase-Top
You have learned that the Subbase-Top needs to be a depth of 7.

= Key in a vertical offset of -7”and Tab on your keyboard. (If
you use the ” it will automatically be converted to feet.)

Notice the depths you key in are from the vertical alignment — not from
the previous layer.

= Select Update to have the change take affect.

&4 Edit Template

Layer ]Segment ] Mirmor ] Superelevation ]
Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder

Layer: Description:

Name: D_SH 86 Subbase-Top SH 86 Finished Grade H 86 Finished Grade
SH 86 Base-Course-Top H 86 Base-Course-Top
SH H
H H

D D

i D D
Description: D_SH 86 Subbase-Top o 86 Subbase-Top D_SH 86 Subbase-Top
Offaets D_5H 86 Subgrade-Top D'_SH 86 Subgrade-Top Maove Up
Honzortal: {g.00

Vertical: 058

5
5

Move Down

s
B
e
B

Delete

{

Help

-30.0 -24.0 -1E8.0 -12.0 &0 0.0 6.0 120 180 240 0.0
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5. Also on the Layer tab,

= Select D_SH 86 Subgrade-Top
You have learned that the Subgrade-Top needs to be a depth of 10”.

= Key in a vertical offset of -10”and Tab on your keyboard.
(If you use the ™ it will automatically be converted to feet.)

= Select Update to have the change take affect.

» =~
23 Edit Template =)o
Layer ]Segment ] Mirmor ] Superelevation ]
Template: SH 86 1L-1L Rural Description: 2 Lane Rural 10" Shoulder New
Layer: Description: Copy
Name: D_5H 86 Subgrade-Top D_5H 86 Finished Grade D_5H 86 Finished Grade Q
A D_SH 26 Base-Course-Top D_SH 86 Base-Course-Top
Desetption:  |D_SH 86 Subgrads-Top D_SH 86 Subbase-Top D_SH 86 Subbase-Top
_Offsets D_5H 86 Subgrade-Top D_5H 86 Subgrade-Top Move Lp
Honzortal: {g.00 [ -
Vertical: 1_5_33
<]
0.0
02 ~1
04
05 .
07 SRt o -
a3 R . /_/
14 RY €
a4
-8
-1.8
=300 240 -180 -120 L] 0.0 6.0 120 18.0 240 00

Close

6. Repeat these steps for the 4 lane template, SH 86 2L-2L Rural.

g Edit Template =

Layer ]Segment ] Mirmor ] Superelevation ]

Template: SH 86 2L-21 Rural Description: 4 Lane Rural 10" Shoulder

Layer: Description: Copy
Name: D_SH 86 Subgrade-Top 86 Finished Grade SH 86 Finished Grade Q

D_SH D_SH
e D_5H 86 Base-Course-Top D_SH 86 Base-Course-Top
Deserption: |D_SH 86 Subgrade-Top D_SH 86 Subbase-Top D_SH 86 Subbase-Top
v  |DZsH DZSH

Honzortal: {g 00

Vertical: 1_5_33

86 Subgrade-Top |_SH 86 Subgrade-Top Move Up

20 -336 -I5Z -16.8 E4 L] B4 168 252 16 420
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Model the roadway

A w P

Ensure Write lock is on.
Ensure Report lock is on.
Set the mode to Pencil.

Ensure Station lock is on.

Locks

x|

<lUnnamed:

- B 8N¥ ¢ H—=]5 8|

bt

Delete all TC lines (features in plan) from the previous Modeler runs.

Select Modeler > Roadway Modeler.

liJ 100+00.00
J 366+60.50

Cut and Fill Features
I Create Cut and Fill Features

& Roadway Modeler E] O
Main ]Ad\ranc:ed ] Report ] Layer Cortrols ]
Horizontal Alignment: |SH 26 j
Vertical Alignment: |SH 36V j Help
Superelevation: | 60 mph j
Roadway Definition: Criginal Surface:
SH 86 Default
12345 existing ground
D_5H 86 Finished-Grade
Limits
[~ Station Default

L] Lef 1] 1<

Apply Preferences... Close

TA
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Confirm and set additional design parameters.
7. Select the Advanced tab.

& Roadway Modeler E]

Main  Advanced l Report ] Layer Controls ]

Mode Sides
+ As Defined v Left

" Backbone Only Iv¥ Right

Superelevation Transition Control Lines Subgrade Intercept
V¥ Apply To Iv Display " Mo Intercept
™ Firgt Layer (+ Firgt Layer (+ Firgt Layer
+ Al Layers " Al Layers " Previous Layer

Iv¥ Empty Design Suface ™ Add Transverse Features

Iv¥ Add Exterior Boundary

™ Densify Curves using Chord Height Tolerance

™ Use Blevation Interpolation in Unsuperelevated Backbone Areas

i {¥ i i
Renaming at Template Drops Critical Sections
Left Prefix: ’W [v Horizontal Cardinal Poirts
Center Prefix: ’W [v Vertical Cardinal Points
Right Prefix: ’W Iv Horizontal Event Poirts
Suffix Seed: ’57 [v Vertical Event Points
Apply | Preferences... | Close |

= Verify the design parameters — be certain to set the
Superelevation to All Layers.

= Set the Subgrade Intercept to First Layer.
8. Select the Layers tab.

= Toggle off Use Layer Controls.

Now that you have established the additional layers, you’ll model all.
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9. Back on the Main tab, make certain the:

& Roadway Modeler E]
Main ]Advanc:ed ] Report ] Layer Cortrols ]
Horizortal Alignment: |&] :
Vertical Alignment: |SH 36V j Help
Superelevation: | 60 mph j
Boadway Definition: Criginal Surface:
SH 86 Default
12345 existing ground
D_5H 86 Finished-Grade
Limits
[~ Station Default
J 100+00.00
J 366+60.50
Cut and Fill Features
™ Create Cut and Fill Features
| | I~
| | I~
| | I~
| | I~
i i {¥ i
Apply Preferences... | Close |

= Horizontal Alignment is set to SH 86.
= Vertical Alignment is SH 86 V.
= Highlight the Roadway Definition SH 86 transition.

= Under the Original Surface list, highlight only
12345 existing ground.

» Toggle off Create Cut and Fill Features.
10. Select Apply.

The templates are applied along the alignment as defined in the roadway
definition and superelevation is applied as it was calculated. This time,
new surfaces are created for the Finished Grade, Base-Course-Top,
Subbase Top and Subgrade Top.

11. Select Close to dismiss the Roadway Modeler box.
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Save the new surfaces

1. Right-click on D_SH 86 Finished-Grade in the Workspace (Explorer)
portion of the InRoads menu.

2. Select Save.

3. Right-click on D_SH 86 Base-Course-Top in the Workspace (Explorer)
portion of the InRoads menu.

%2 Bentley InRoads 2004 Edition (=)
File Suface Geometry Evaluation Modeler Drafting Tools Help
Urnzmed>  ~ | @ N ¥ 3 M~ |t B
Data Type | Active Features Deleted i
--28 surfaces I Breakline Fea. .. 3063 ] il
+- 2 Default ¥ Contour Feat... 0 0 o}
+- B9 12345 existing ground [ Exterior Feat. 2287 1 0
+ 28 D_SH 86 Subgrade-Top 1% Inferred Brea... 0 0 ]
-2 [@] Interior Feat... 0 0 0
= i P
t... 1] 1] o
s a Sawve =8 b |
Q nts 4 10 o |
save As... 13818 n 22an ¥
2 Surfaces | 5n Geometry sl
®  SetActive )
Finished saving 'C:\Projects\12345'  Triangulate 5_SurfsHa6FinGrade. dtm'
Delete
Empty
Properties...

Since this surface has never been saved, the Save As dialog appears.

28 Save As

Savein: | I3 InRoads

- = @ et E-

12345DES_SurfSHa6FinGrade. dtm

Save

File pame: 12345DES_Surfs HEEECW

Save as type: |Surfaces (*.dtm) ﬂ Cancel
Help
Active: |D_5H 86 Base-Course-Top) ﬂ Options...

4. DO NOT choose Save until you verify that the Active Surface is set to
D_SH 86 Base-Course-Top and the file name is correct! (Remember to
add the 12345 project code to the File name).
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5. Repeat for the D_SH 86 Subbase-Top surface,

2 Save As

Save in: I = InFoads

x| = B ek E-

12345DES_SurfSH86FinGrade. dim
12345DES_SurfSH86BCTop. dim

File name: |‘|2345DES_SurfSHEESETDp.dtm
Save as type: ISurfaces {*.dtm) LI
Active: |b_sH 86 Subbase-Top ~|

and D_SH 86 Subgrade-Top

i Save As

Save in: I |23 InRoads

> = B cf E-

12345DE5_SurfSHAGRinGrade. dim
12345DE5_5urfSHB6ECTop. dim
12345DES_SurfSHB658Top. dtm

File name:

I123-45DES_SurfSHBESGrT0p.dtm

Save as type: ISurfaces (" dtm)

Active: ID_SH 86 Subgrade-Top
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6. Choose File > Save As if you closed it.

7.
8.

= Set the Save as type to Projects *.rwk.
= Click on 12345DES.rwk.
= Choose Options.

= On the Surfaces tab, click on Add and Update for the three
new surfaces (Base-Course-Top, Subbase-Top and
Subgrade-Top).

&4 Project Options

Roadway Library
Surfaces

Preferences ]

Geometry Project

E Default

File Mame:

[Add Update | Suface Name.

|

E O 12345 existing grou C:\
H D_SH 86 Finished < C:\
H H D_SH 86 Base-Cou C\
H H D_SH 86 Subbase- C:\
H ®H D_SH 86 Subgrade C:\

File Name:

Projectst12345\ROW
Projects" 12345 Desig
Projects’ 12345 Desig
Projects 12345 Desig
Projects" 12345 Desig

>

Typical Section Library ]

Styles ]

Browse...
More Options...
Help

oK

Cancel

Choose OK

Choose Save on the Save As dialog and overwrite the current .rwk.
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Update the Cross Sections.

Since you already have a set of section for the roadway, you can just
update them with the new surfaces instead of creating a whole new set.

1. Make sure you’re in a top view, then Fit.

2. Choose Evaluation > Cross Section > Update Cross Section.

Choose the Cross Section Set that contains your previously cut full set of
section. You can tell which one you select by the box that’s drawn

around the set.

You can Refresh or toggle Off items that are currently displayed on the
sections. You can toggle On items that are not currently displayed.

= Set the Mode to Refresh.
= Toggle on Surface in the Object category.
= Highlight Finished Grade.

= Choose Apply.

= Set the Mode to Display On.
*= Toggle on Surface in the Object category.

= Highlight Base-Course-Top, Subbase-Top

and Subgrade-Top

B Update Cross Section E]
Lrozs Section Set: |SH a5 j ﬂ Apply |
Mode: (" Befresh  DisplapQn  © Display OF Close

Limitz =
™ Station Range Wi
| gl 5 |
Object
+ Suface
Default
['_5H 86 Finished Created By Roadway Modele
['_SH 86 Baze-Colreated By Roadway Modele
D_5H 86 Subbase Bi
D
<
" Feature
#|
™ Show Features Outside Elevation Range

= Choose Apply.

The new surfaces are displayed in the cross sections.
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3. On the Cross Section toolbar, select the Cross Section Viewer
command.

=  Set the Cross Section Sets option to the cross section set
you just updated.

= Set the Time to 0.5 sec.
4, Select Run.

Watch for the sections through the curve to see the subgrade surfaces
superelevate.

— A Z AN aYa)
N T A 4 ;J, @) +f ) ()
- I\ . _/ Ny AR

5. Close the Cross Section Viewer dialog.
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Create a decision table

There are often times when the simple cut and fill slopes created by
using the template do not meet all of the necessary design criteria.
Often, to meet the criteria, you must use a decision table. There are
several decision table in the CDOT standard typical section library that
you can copy and modify. However, to promote learning of the decision
table concepts, you are going to create one from scratch.

1. The following criteria must be met for your sideslopes:

Cut Slopes

Slope 6:1 where Cut is 5’ or less
Slope 4:1 where Cut is 5’ to 10’
Slope 3:1 where Cut is 10’ to 15’
Slope 2:1 where Cut is over 15’
Fill Slopes

Slope 6:1 where Fill is 5" or less
Slope 4:1 where Fill is 5’ to 10’
Slope 3:1 where Fill is 10’ to 15’

Slope 2:1 where Fill is over 15’

2. Sketch the decision table before proceeding.
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Create a name for the decision table.

1. On the Design Roadway toolbar, select Define Typical Sections.

2. Select the Decision Tables tab.

]
Templates ] Cut/Fill Tables | Material Tables Decision Tables | Transition Control
Library Name: 12345DES
Library Description: CDOT Configuration
Name ] Description ] Last Revision | Revised By |
Plains_7=12'@6:1 11/23/2007 5:08:22 ...CDOT User

Plains_Z=8'&@6:1

Rolling/Mourtainous_7=...

Rolling/Mountainous_Z:
Urban_Plaing_3: Tmax
Urban_Plaing_2: Tmax
Urban_Rolling_3: Tmax
Urban_Rolling_2: 1max

11/1/2006 10:55:42 . cdot

SE

|Wariable Cut and Fil Apply |
Description: [y ariable slope in cut an T

Help

2 New Decision Table

Mame;

i

gl

EW

Copy...
Rename...

Delete

Display...
Report...

Help

Close

Select New.
Enter the Name: Variable Cut and Fill

Enter the Description: Variable slope in cut and fill

3. Select Apply, then Close.
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Define the cut slopes.

1. Select Variable Cut and Fill from the available list.

£ Define Typical Sections Q m|
Templates I Cut/Fill Tables I Material Tables Decision Tables | Transition Control
Library Name: 12345DES
Library Descrption: CDOT Configuration T
Edit... |
Mame | Description l Last Revision | Revised By | Copy... |
Plains_Z=12'@6:1 11/23/2007 5:08:22 ...CDOT User
Rolling/Mountainous_Z=... 11/1/2006 10:59:42 . cdot Rename... |
Plains_Z=8'@6:1 11/1/2006 10:59:52 ...cdet
Roling/Mourtainous_Z=... 11/1/2006 10:59:58 ...cdot Delete |
Urban_Flaing_3: Tmax 11/17/2006 12:20:5... cdot
Urban_Plains_2: Tmax 11/1/2006 11:00:09 ...cdot
Urban_Rolling_3: Tmax 11/1/2006 11:00:17 ...cdot :
Urban_Rolling_2: Imax 11/1/2006 11:00:22 ._cdot Digplay.. |
Variable Cut and Fill Variable slope in c... 11/23/2007 5:39:21 ...CDOT User
> = Beport... |
Help |
Close |
2. Select Edit.
g Edit Decision Table g [l
Mame:  \arisble Cut and Fill Diescription:  Variable slope in cut and fill Eioie

Index i Target | Start TC i End TC | Slope i Width | Seek . | Cohatru... ' Attac.. Add Befare

Add After
Edit Recard...
Delete
Import
Report...

Help

el

S_I 1il

|
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Define the first record

3. Select Add After.

2 Decision Table Record E]

v Mew Target Iv Mew Group

} Cloze
Tupe: Surface =
Surface: 12345 exizting grour «
Elexation Adjustment:  [0.og

Help

Segment
Start TC Mame: FOSS - MNew TC Mame...
End TC Wame: Tap-af-Cut -
Slope: 16.E7%
“width: 30.00

Iv Construct Point

I~ Attach After Intersection I” Start Bepeat Cycle

M aximum Cycles:

4. First, set the Target information:

= Toggle on New Target

= Toggle on New Group

» Toggle the Target Type to Surface

= Toggle the Surface to 12345 existing ground

5. Next, set the Segment Information:

= Start TC Name: POSS

= End TC Name: Top-of-Cut

= Slope: 1:6

=  Width: 30 (which corresponds to a 5’ depth)

»= Toggle on: Construct Point and Seek Intersection

= Toggle off: Attach After ... and Start Repeat Cycle

6. Choose Apply

L
B

& Edit Decision Table

Mame: “ariable Cut and Fill Description:  ariable zlope in cut and fill Bioie

Index | Target | Start TC | End TC | Slope | “wlidth | Seek ... ] Constru... I Atac...  Add Before
o 12345 exiz. POSS Top-of-Cut 1667% 3000 * *
Add After
Edit Recard...
Delete

Import

Feport..

e e

~
w
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Define the second record while in the Decision Table Record dialog

2 Decision Table Record E]
™ Mew Group
Cloze
Help
Segment
Start TC Name: POSS - Mew TC Mame...
End TC Mame: Top-of-Cut -
Slape: 25.00%
width: 40.00
Iv Seek Intersection Iv Construct Point
I~ Attach After Intersection I” Start Bepeat Cycle
M aximum Cycles:

This segment is part of the same target block and therefore must not have

7. First, set the Target information:
= Toggle off New Target
= Toggle off New Group

either of these toggled on.

8. Next, set the Segment Information:
= Start TC Name: POSS
= End TC Name:
= Slope: 1:4
= Width:

Top-of-Cut

40 (which corresponds to a 10’ depth)

= Toggle on: Construct Point and Seek Intersection

= Toggle off: Attach After ... and Start Repeat Cycle

9. Choose Apply.
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Define the third record

2 Decision Table Record
Target
™ Mew Target ™ Mew Group =
Cloze
Help
Segment
Start TC Name: POSS - Mew TC Mame...
End TC Mame: Top-of-Cut -
Slape: 3333
width: 45.00
Iv Seek Intersection Iv Construct Point
I~ Attach After Intersection I” Start Bepeat Cycle
M aximum Cycles:

10. First, set the Target information:

= Toggle off New Target
= Toggle off New Group
This segment is part of the same target block and therefore must not have
either of these toggled on.
11. Next, set the Segment Information:

= Start TC Name: POSS

= End TC Name: Top-of-Cut

= Slope: 1:3

=  Width: 45 (which corresponds to a 15’ depth)

= Toggle on: Construct Point and Seek Intersection

= Toggle off: Attach After ... and Start Repeat Cycle

12. Choose Apply.

Page 356 Roadway Design Using InRoads



Chapter 9 Final Modeling

Define the fourth and final record in the cut group

Be certain to use a large width, since the last record must be able to catch
when all previous records have failed.

2 Decision Table Record E]
Target
™ Mew Target ™ Mew Group
Cloze
Help
Segment

Start TC Mame: FOSS - MNew TC Mame...

End TC Mame: Top-of-Cut -
Slope: 50.00%

wiidth: 939.00

Iv Seek Intersection Iv Construct Point

I~ Attach After Intersection I” Start Bepeat Cycle

M aximum Cycles:

g Edit Decision Table ™ (=]

Mame:  Warable Cut and Fill Descriptior:  Yanable slope in cut and fil Close

Index I T anget | Stat TC | End TC Slope J "width | Seek .. ] Corngtru... I Altac... Add Befare
12345 exiz..POSS Top-of-Cut 16.E67% 30,00 * *

POss Top-of-Cut 25.00%  40.00

PO55 Top-of-Cut 33.33% 4500

POSS Top-of-Cut 50.00%  9393.00 5 2 Edit Recaord..
Delete
Import
Beport....

4 | (3] __teb

L= o
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Define the first record in the fill group

2 Decision Table Record E]
Iv Mew Target v MNew Group
) Cloze
Type: Surface hd
. < Previous
Surface: 12345 existing grour + 4
Mext >
Elevation Adjustment:  [0.og Delete
Help
Segment
Start TC Name: POSS - New TC Name...
End TC Mame: Tae-of-Fill -
Slope: B.E7%
wiidth: a0.00
¥ Seek Intersection ¥ Canstruct Paint
I~ Attach After Intersection I” Start Repeat Cycle
M aximum Cycles:

13. First, set the Target information:

= Toggle on New Target

= Toggle on New Group

= Toggle the Target Type to Surface

» Toggle the Surface to 12345 existing ground

14. Next, set the Segment Information;

Start TC Name: POSS

End TC Name: Toe-of-Fill

Slope: -1:6

Width: 30 (which corresponds to a 5* height)
Toggle on: Construct Point and Seek Intersection
Toggle off: Attach After ... and Start Repeat Cycle

15. Choose Apply.
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Define the other fill records from the table

Don’t forget, the fill slopes must be negative.

2 Edit Decision Table

P

Mame:  Wariable Cut and Fill

Descriptior:  Yanable slope in cut and fil

Index | T anget | Stat TC | End TC Slope "width | Seek .. ] Constru... | Abtac...
il 12345 exiz..POSS Top-of-Cut  16E7% 30.00 * *

1 POs5 Top-of-Cut 25.00% 40.00

2 POss Top-of-Cut 33.23% 45.00

3 pOss Top-of-Cut 50.00% 993.00

POBTAFEIRIOLL cciss oimisyeosmisyeninsheniinaen i ettty it al i b i Bdy oS s B
4 12345 exiz. POSS ToeofFil  -16.67% 30,00

5 POss ToeofFil  -25.00% 4000

& POSss ToeofFil  -33.33% 4500

7 POss Toeof-Fil  -50.00%  939.00

Cloze
Add Before
Add After
Edit Record...
Delete
Impart
Bepart...

Help

dudd g

16. Choose Close on the Edit Decision Table dialog.

Note: The cut and fill are in separate groups so they can easily be
distinguished when editing or reviewing the table. However, they
could also be in the same group as long as they are in the same
target block.

17. Close the Define Typical Section dialog.

Save the decision table

The decision table is stored in the typical section library.

1. Choose File > Save > Typical Section Library.
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Create a new roadway library entry

You will copy the existing roadway definition file and then modify the
copy to use the decision table created in the previous steps.

Select Modeler > Define Roadway.

Highlight the roadway definition SH 86.

& Define Roadway g =l
Main ] Defaults ]
Library Name: 12345DES e
Library Descrption:  Definitions for SH 86 and SideRoad Edit
Roadway | Description | Last Revision Revised By | Ca
SH 86 110+00 to 366+60 11/23/2007 2:06:3.. CDOT User

Rename...
Delete
Report...

Help

e

Close

Select Copy.
& Copy Roadway g
Name: [SH 86 =l
Description:  110+00 to 366+60 m
Help
To
Name: |SH 85 with dec table
Dezcription: |Variable slope dec tab

» Inthe To category, enter the Name: SH 86 with dec

table.

= Enter the Description: Variable slope dec tab.
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4. Select Apply, then Close.

ﬂ Define Roadway Q ]
Main | Defaults i
Library Name: 12345DES New. . |
Library Descrption:  Definitions for SH 86 and SideRoad T
Edit... |
Roadway l Diescription l Last Revision | Revised By l i Eopy.. |
SH 86 110+00 to 366+60 11/23/2007 2:06:3..CDOT User
SH 86 with dectable  Variable slope dectab  11/23/2007 5:47:3..CDOT User Rename... |

Delete |
Beport... |
Help I

Close |

Edit the copied roadway definition entry to use the decision table
5. From the Define Roadway dialog box,

= Highlight the new roadway definition, SH 86 with dec
table.

= Select Edit.

ﬂ Edit Roadway

Main | Horizontal and Vertical Controls | Right-of-Way Controls

0
&

Roadway Mame: SH 86 with dec table

Description: anable slope dec tab Edit
Station l Template Delete i
100:00.00 SH 86 1L-1L Rural

338+75.00 SH 86 1L-1L Rural Report... |
342+00.00 SH 86 2121 Rural

348+25.00 SH 86 2L-21 Rural:5H 86 1L-1L Rural Help
351+00.00 SH 86 2L-2| Rural:5H 86 1L-1L Rural

353+00.00 SH 86 1L-1L Rural

355+11.90 SH 86 1L-1L Rural

355+12.00 SH 86 1L-1L Rural

357+17.00 SH 86 1L-1L Rural

357+17.10 SH 86 1L-1L Rural

B m 3]
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6.

10.
11.
12.

Select the first station in the list and select Edit.

= Set the Catch Point to Decision Table.

= |nthe Name field and select VVariable Cut and Fill from the
drop-down list.

i Roadway Entry Jo
Stetent 100+00.00 I-?:ris:otrital: n.00
Mode: [poh ¥ -

oot Vertical: JD.DD Elasz
Interval |25 00 —
Iv Use Transition Templates :
M
Alignment Side Options ﬁ
Both Left Right Delate
Template: |5HEEILIL Rual =] | =i =l Help
Catch Paint: |Decisi0n Table ﬂ | J | J
Name: Variable Cut and Fil | | =l =
Huorizontal Bench: | ] |
Ditch/S houlder: | 3 J | J | _J
M awimum Cut: [ 0 | =
b asirmumn Fill: 1 | I | i |
Select Apply.

Select Next to move to the next station entry in the list.

Continue for all the stations that have a Catch Point of Template,
setting:

= Catch Point to Decision Table and Name to Variable Cut
and Fill — Apply after each, then choose Next.

= WARNING: Don’t change the Catch Point for the
sections that are Backbone Only!

When complete, select Close to dismiss the Roadway Entry dialog box.
Select Close to dismiss the Edit Roadway dialog box.

Select Close to exit the Define Roadway box.

Save the roadway definition

1.
2.

Select File > Save > Roadway Library.

The file 12345DES.rwl is saved to the hard drive.
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Run Roadway Modeler

Before processing Roadway Modeler again, clean up the design file
and make your lock settings.

Delete any contours from the previous Roadway Modeler run.
Delete any Transition Control lines from the previous run.
Ensure Write lock is on.

Ensure Station lock is on.

o A~ w NP

Select Roadway Modeler and choose the Report tab to set the report
options.
» Toggle on Generate Binary Report.

= Select Browse, navigate to the \Design\InRoads and key in
roadwaymodeler.bin.

= Select Save.

& Roadway Modeler E]
Main ] Advanced Report l Layer Controls ]
Iv¥ Generate Binary Report

File Name: |345"-.Design"-.ln Roads"roadwaymodeler bin| Help

™ Generate Emor Log

Apply Preferences... Close
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6. Choose the Advanced tab and make certain Empty Design Surface is
toggled on.

7. Back on the Main tab, select the data to be used by Roadway Modeler.

£ Roadway Modeler E]
Main ]Advanc:ed ] Report ] Layer Cortrols ]
Horizontal Alignment: |SH 26 j
Vertical Alignment: |SH 36V j Help
Superelevation: | 60 mph j
Roadway Definition: Criginal Surface:
SH 86 Default -

SH 86 with dec table 12345 existing ground

D_5H 86 Finished-Grade

D_5H 86 Base-Course-Top .
D_5H 86 Subbase-Top »

Limits

[~ Station Default
J 100+00.00
J 366+60.50

Cut and Fill Features
I Create Cut and Fill Features

L] Lef 1] 1<

i i s i

Apply Preferences... | Close |

= Under the Roadway list select SH 86 with dec table.

= Under the Original Surface list highlight only
12345 existing ground.

8. Select Apply.

The templates are applied along the alignment using the decision table to
determine the sideslopes. A new surface is created for each layer in the
templates applied to the design.

9. Select Close to dismiss the Roadway Modeler dialog box.
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Save your new surfaces

1. Save the finished grade surface created with Roadway Modeler to the
hard disk.

2. Select File > Save > Project.

The surfaces are part of the project now, so they are saved and the old
finished and subgrades are overwritten. The surfaces could also have
been saved individually using the File > Save As command, or by right-
clicking them in the InRoads Explorer menu.

View the results of Roadway Modeler

1. Zoom in or out as needed with MicroStation to visually review the
display of the Transition Control (TC) lines.

Display the triangles for the proposed surface
Select Surface > View Surface > Triangles.
Set the Surface to D_ SH 86 Finished-Grade.

Select Apply then Close.

A wo NP

Use the MicroStation View Control commands to take a closer look at
the display. (Try rotating a view to see the variable slopes.)

5. Use MicroStation Delete Element to delete the triangle display (graphic
group lock on).

View contours for the proposed surface
1. Select Surface > View Surface > Contours.

= Set the Surface to D_ SH 86 Finished-Grade.
= Select Preferences and load Proposed 10’ Mjr. — 2’ Minor.

2. Select Apply.
3. Use MicroStation View commands to take a closer look at the contours.

4, Use MicroStation Delete Element command to delete the contour
display.

Remember that the contour display is a graphic group.
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Update the Cross Sections

1.

3.

Using what you have previously learned, Update the sections with the
new surface information.

Run the Cross Section Viewer.

Watch for the sections through the curve to see the superelevation and
through the turn lane are to see the widening. Also watch for the
sideslopes to change as defined by the decision table.

Close the Cross Section Viewer dialog.

Drive the roadway

1.

N o o ~ DN

Select Modeler > Drive Roadway.
Highlight the Horizontal Alignment SH 86.
Highlight the Vertical Alignment SH 86 V.
Choose Run.

Close the Drive Roadway dialog.

Set your view back to Top.

Exit MicroStation.

Challenge labs:

1.

2.
3.

Use the Urban-4-Ln template to create SH 86 1L-1L Urban.

= Copy your roadway definition

= Transition to the Urban section between 353+54.99 and
353+55.00

= Keeping the bridge as backbone only, carry the Urban
section through the end of the project.

Create a decision table that uses a vertical alignment to define a ditch.

Create another decision table of your choosing.
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10. Final Sections

Features on Sections

Both triangulating features and non-triangulating features can be shown on the
cross sections. On the Features tab, toggle on Include Features and choose the
features you want to show. The feature’s style must allow Cross Section Point

display.
& Create Cross Section E]
Sheet Range Annotation ] Grid ] HAxes ] Report ]
Main Features l Controls ] Custom ] Spacing ] Title ] Legend ]

¥ Include Features

Name | style | Description | :A_. ﬂ
Exterior Bound... Edterior Bou...Created By Ro...
L _toe Exterior Bou...Created By Ro...

F_toe Exterior Bou...Created By Ro

SH86RT_Edg..D_EOP  Created By Ro.. Edit Style...

SH86RT_PO.. D_POSS  Created By Ro

SH 85RT_Sho...D_SHOUL... Created By Ro... Fitier...

SH 86Toe-of-F...D_Toe-of-Fil.. Created By Ro

SH8ECenterin... Conterine  Created By Ro... Help

SHB6LT_Edg... D_EOP Created By Ro...
SHB6LT_POS..D_POSS Created By Ro...
SHB6LT Sho... D_SHOUL... Created By Ro...

SHB6Toe-of-Fi...D_Tos-of-Fil.. Created By Ro... Al
! E

™ Mone

™ Show Features outside Elevation Range

Apply Preferences... ‘ Close ‘

Features that are shown on cross sections are available for annotation and editing.
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Annotating Cross Sections

Several annotation options are available for cross sections. Points can be annotated
with offsets and elevations, Segments can be annotated with slopes, slope length
and/or horizontal widths, and Features can be annotated with offset, elevations, and
you choice of feature name, description or style.

2% Annotate Cross Section g [l
Main ] Points ] Segments ] Features ] Points from ASCII ] Tolerances | Frame Location
Cross Section Set: iSH %6 ~| 4| ~Annotate - 1 Browse
Surface: —“'J [~ Points
: D_5H 86 Finished Grade v
I~ Segments Q
Source ¥ Features m
{* Graphic =
Hel
Feature: -
" ASCII File:
Name | Style ] Description |
L _toe Bxterior Bou... Created By Ro..
F_toe Exterior Bou... Created By Ro...
) SH 86RT_Edg...D_EOP Created By Ro...
Sections | |SH 86RT_PO... D_POSS Created By Ro...
Al SH 86RT_Sho...D_SHOULD..Created By Ro...
 Singl SH 86Toe-of-F...D_Toe-of-Fil...Created By Ro...
b7 SH8ECenterlin... Certerine  Created By Ro...
) SHB6LT_Edg... D_EOP Created By Ro...
- Location | |SHB6LT_POS...D_POSS Created By Ro...
* Object SHBELT_Sho... D_SHOULD..Created By Ro...
SHB6Toe-of-Fi...D_Toe-of-Fil...Created By Ro...
 Puds Al
" Frame e
Apply Preferences... Close
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Updating Existing Sections

Cross sections retain their association with the surfaces and features they display
and therefore you can update the sections when any new information is available.
For example, you may realize that you need to add a utility line into the DTM.
Rather than cutting a new set of sections to show the addition, select

Evaluation > Cross Section > Update Cross Section. From this dialog, you can
either update the entire set of sections or a range of sections. The update can
involve refreshing items that have already been displayed on the sections, turning
those items off, or turning on items not currently displayed.

B Update Cross Section E]
Cross Section Set: |SH a5 j ﬂ Apply |
Mode: & Refresh ¢ DisplayOn ¢ Dizplay Off Close

Lirnits Fil

™ Station Range L
| J | J Help

Object

™ Surface

['_SH 86 Finished Created By Roadway Modele

< ¥
(+ Feature
Mame Style Drescription | Ll ﬂ
L_toe Euterior Bo... Created By R...
Fi_toe Euterior Bo... Created By R...

SH86RT_Ed..D_EOP Created By R...
SHEERT_P.. D_POSS  Created By R...
SH 86RT_Sh..D_SHOUL... Created By R...
SH 86T oe-of-...D_Toe-ofF...Created By R...
SHBECenteri.. Centerine  Created By R... |a Al

™ Show Features Outside Elevation Range

|

Always use this command to turn off features displayed from a design surface
before running Roadway Modeler and creating the same surface. Otherwise, the
features will not be recognized by the new surface so you will not be able to turn
them off or update them later.
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Lab 10 — Final Sections

Start InRoads

1. Start InRoads and open CU12345DES_Model.dgn from the
\Design\Working folder.

Open your InRoads data files

1. Select File > Open.

Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Prnjects (".rwk) j Cancel
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.

4. Cancel the dialog.
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Create a new design file for your cross sections
1. Select File > New.
2. Navigate to the \Design\Drawings\Cross_Sections folder.
3. Key inthe Name 12345DES_XSec.dgn
4. Choose OK.

This creates the new design file and automatically opens it for you.

Prepare a cross section border

There is a generic border in your cell library. In the next series of steps, you
will import that cell as a model into your cross section design file and modify it
with project-specific information.

1. On the MicroStation menu, select File > Models.

2. Onthe Models dialog, select Import Models.

£ Models E]
0 &

Type | 20/30| Mame Description b
[ #  CDOT Default e £

= oEm | =F]

= Impo& Model From File

File Directory

Files: Directories:

| Gereral.cel ..AStandards-Global\MicroStationsCells
Eridge. cel = = Ch

Construction. cel (= Program Files

General.cel = workspace-CDOT

Hydraulics. cel [ Standards-Global
Landscape_%_Environmental. cel [ MicraStation
Materialz_&_Geotechnical. cel = Cell

Fattern.cel

Fioadway_Design.cel
Survey_Monument_Caps.cel
TRAF_General cel

TRAF_Signs.cel ‘_]
TRAF_STAFF.cel hd

= Cancel
List Files of Type: Dirives: —J
* cel V] [E3 | Help

= Change the List Files of Type to All Files (*.*).

» Navigate to the C:\Program Files\Workspace-
CDOMN\Standards-Global\MicroStation\Cell folder.

= Choose General.cell and then select OK.
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= On the Select Models dialog, choose SHEET Design-Sheet

then OK.
£ Select Models WA
File: [ General.cel Q.
Type | 200/3D| Mame Description - |
1 SHEET_Designt-Size-Title-Sheet  General Sheet Design A-Size Title ...
0 SHEET_Design-Flan-Limits General Sheet Design Plan Sheet L. J
1 SHEET_Design-PnP-Sheet General Sheet Design Plan & Profile...
3 SHEET_Design-Frofile-Shest General Sheet Design Profile Sheet
1 SHEET_Design-Shest General Sheet Design Sheet
1 SHEET_Design-Typical-Section-5... General Sheet Design Typical Secti...
3 SHEET_FIR-Stamp General Sheet FIR Stamp
3 SHEET_FOR-Stamp General Sheet FOR Stamp
) SHEET_Morth-Arrow General Sheet North Armrow
) SHEET_Narth-Arrow-Skier General Sheet North Armrow
0 SHEET_Preliminary-Stamp General Sheet Prefiminary Stamp
3 SHEET_Region-djin-Hu General Sheet Regional Ajin Hu -
4 o
Ok | Cancel |

The cell is imported into your active design file, 12345DES_XSec.dgn
and shows up in your Models dialog.

pr

% Models mEX)

M B X2

Type | 20/30| Mame Dezcription |
G  COOT Defaul Master Maodel

General Sheet Deszign

= Right-click on SHEET_Design-Sheet and change the name to
SHEET_12345DES_XSec.

3. Close the Models dialog.
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4. Window into the title block and use MicroStation Edit Text to change
any of the generic information you want.

5. Use the CDOT Menu to add the Resident Engineer’s cell to the border
like you learned in the previous Plan and Profile chapter.

€2 CDOT Menu (==
Group Display  Add On's  Options  Help
Drafting Status
Bridge
Construction © Proposed
Design
Geometry Drafting
Hydraulics \ Al @m
Landscape Environmental
Materials Geotechrical Border # Ajin Hu ~
ROW Survey % Anthony Stewart
Traffic ITS FEE | X Bil McDonnel 5
Ltilties %¢ Bill Scheuerman
bt oo
L & % Camie Dejiacomo
(<] Im | &) newe # Clark Roberts
Patteming % Corey Stewart
% Craig Snyder
m %¢ Damyl Carlson
[ # David M Martinez
E_ﬁjz- g [L] ¢ David Miler
e - |Defai
¥ Don Sjgastad
% Doug Lollar
A Preim Pl [v]
pe——
Hint: Set the Scale to 1 before Applying.
: As Constructed Project No./Code
o Colorado Dciportmemrof Transportation CROSS SECTIONS
_:#rxexet x—jdvxega o No Revisions: Project Number
B2 EL?G‘:}(?%H"F‘EC:‘QX FAX: XXX-XXX-XXXX Revised = Code
mber or Staff Initials oid: of Xxx | Sheet Number XXX
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6. Return to the CDOT Default Model using the View Groups in the lower
left of your screen.

This is very important! If you do not have the View Groups in the lower
left of your screen, ask your instructor for assistance!

Mame td odel
(%1 COOT Default COOT Default

_ [P SHEET_12345_Sections Yiews [S] SHEET_12345_Sections

[ sHeeT 12385.c ~] & || [2]3]4]s]s]7 \a‘

Verify you are in the CDOT Default model by checking the top left of
the View window. It should look like the one pictured above.
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Attach the design file as a cell library

Since any design file can be used as a library, you will now attach the file you
just placed and customized the border cell in as a cell library itself. This allows
you to use the customized cell as the border for your cross sections.

1. On the MicroStation menu, select Element > Cells.

Active Cells

Flacement | NOME Faint Elerment Edit... Delete
Terminator | NOME Fattern | NONE

£ Cell Library: [...\MicroStation\Cell\Roadway_Design.cel] (=)

File
[ Display &ll Cells In Path Display: “wireframe b

Mame Description = |

ALG_KeywPl COOT Design EeIIJ

ALG_KeyPt COOT Design Cell

DES_XSEC Back-0f-Curb COOT Design Cell

DES_XSEC_Baze-Courze COOT Design Cell

DES_®SEC_Bike-Path COOT Design Cell

DES_XSEC_Bridgerail COOT Design Cell

DES_KXSEC_Curb-And-Gutter COOT Design Cell . .

4 | »

e

2. Toggle off Display All Cells in Path.

3. Select File > Attach and navigate to the C:\Projects\12345\
Design\Drawings\Cross_Sections folder.

4. Change the Files of Type to MicroStation DGN Files (*.dgn).

i 7
File Directory
Files: Directories:
[12345DE5_®Sec.dgn .ADesignhDrawingshCrozs Sections’
12348DES_xSec.don =2 T
[ Projects
= 12345
(= Design
(= Drawings
= Cross_Sections
Cancel
List Files of Type: Dirives:
MicraStation DGN Files [* dan] ~| B =1 Help
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Choose 12345DES_XSec.dgn and OK.

File

&4 Cell Library: [...\Cross_Sections\12345DES_XSec.dgn]

™ Display All Cells In Path

Mame Description Type | |
SHEET_12345DES_*Sec General Sheet Design Sheet Giph | o
o
4] [ 2
Active Cells
Flacement | NOME Faint Elerment Edit... Delete
Terminator | NOME Fattern | NONE

/o

Dizplay:  “Wireframe hd

Your design file is now attached as a cell library, allowing you to place the
modified border as a cell when creating cross sections in the next series of steps.
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Cut Cross Sections

1.

Make certain Write and Station locks are on, and that you are in Pencil

mode.

Choose Tools > Options > Factors and set the Text Scale Factor to 40,

then Apply.

If you have closed your Cross Section toolbar, then select Tools >
Customize > Cross Section, then Close the Toolbars dialog.

On the Cross Section toolbar, select Create Cross Sections.

Cross Section X
EENG- =T

Create Cross Sections

Create Cross Section

o E

Sheet Range Annotation ] Grid ] HAxes ] Report ]

Main Features ] Controls ] Custom ] Spacing ] Title ] Legend ]

Set Name: 15}.1 85 Source ]
' AMignmert: iSH 36 v1
Create: 1‘.":‘ind0w and Data v} | e
vt =77 ii I Single Station: _J
" Graphics

Offsets — 1| 7 Multipoint

S #| | ascire:

Bat: 3000 #| |

- Help
Symbology
Display ] Surface Name Calor

| Default default BYLEVEL

(<] 12345 existing ground ~ T_Existing Ground BYLEVEL

(] D_5SH 86 Finished-Grade D_Finished-Grade BYLEVEL

[<] D_SH 86 Base-Course-TtD_SH 86 Base-Cours... BYLEVEL

[<] D_SH 86 Subbase-Top D_SH 86 Subbase-T... BYLEVEL

(<] D_SH 86 Subgrade-Top D_SH 86 Subgrade-T.. BYLEVEL

Al
None
Edit..
Apply Preferences... ‘ Close ‘

&8 Preferences

Mame

10H 5 120" Wide
20H 100 120" wide
20H 10 200" 'wide
A0H 200 160" 'wide
A0H 200 240w de
A0H 200 320" wide
cooT

Stacked 20 per column

Load

Save

Save Az

Delete

Active Preference: COOT
Help

Cloze

duddddlf

Choose Preferences and load 40H 20V 240’ Wide.
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6. On the Main tab,

= Set the Source to Alignment and select SH 86.

7. On the Controls tab,

= Notice the Vertical Exaggeration is 2.

8. On the Spacing tab,

=  Set the Cell Name to SHEET 12345DES_XSec.

2 Create Cross Section E]
Sheet Range Annotation ] Grid ] Hxes ] Report ]
Main Features ] Controls ] Custom Spacing l Title ] Legend ]
Mode: (" Stacked f* Sheet  Shests perColumn: |7 E|:
Sheet Size: Cell - Sheet Offsets
Cell Name: Horizontal: 100.00
Vertical: 40.00
Scale: 40.0000
Horizontal -
" Leftto Left {+ Right to Left P Help
Distance: 50.00
Margins Example
Vertical
Left:
" Bottom to Bottom * Top to Bottom : pAL T Tfp
. Right:
Distance: 50.00 1.00 L \/ or
Top:  [1.00
Direction Bottom: (2 25 P BD’ITI'DM
{+ Bottomto Top ¢ Topto Bottom H OFFSET
Symbology
Object Name | Calor |
Border InRoads_Misc [
Edit...
Apply Preferences... | Close |

9. On the Report tab,

Turn on Generate Binary Report
Click in the Name field and Browse.
Set the folder to \12345\Design\InRoads
Key in section.bin and Save.
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10. Apply and <D> for the lower left corner of the first cross section.

11. Zoom in to the section set.

Notice that the sections are placed inside sheets and the cell you
modified is used as the border.

12. Fit your MicroStation view and make certain you have only one set of
Cross sections.

View the cross sections that are plotted in the design file

1. Onthe Cross Section toolbar, select the Cross Section Viewer
command.

The Cross Section Sets option should list only one set of sections.

% Cross Section Viewer E]
Crosz Section Set: Crozz Sectionz:
[5H g6 | 4] [Tooeoo0 A
R 100+50.00 o) Help

107+00.00

Zoom Factor: 1.5000 1812:3838

Mavie Mode 18%:3888

Time: |4 o0 s8C. Aun 103+50.00
104+00.00 Ea

2. Setthe Time to 0.5 sec.
3. Select Run.

* You can stop the viewer by pressing the <ESC> key on your
keyboard.

4. Close the Cross Section Viewer dialog.

5. On the MicroStation menu, select File > Save Settings.
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Annotate sections

1. Window in to the 131+00 cross section. Hint: Use the Cross Section
Viewer.

Using the following command, you can annotate all of your sections with
the desired information at one time. However, you will first annotate one
section to ensure you are satisfied with the results before annotating the
complete set.

2. Ensure the Write lock is on.
3. Ensure you are in Pencil mode.
4. Ensure the Style lock is off.

If the Style lock is on, it will control the symbology of the annotation
when annotating features, forcing them to use the Named Symbology
assigned to each features. With it off, you will be able to control the
symbology directly from the Annotate Cross Section dialog.

5. Select Annotate Cross Sections.

Cross Section =
EENGEIEEEE IR

|Ann0tate Cross Secﬁans|

]
Main l Points ] Seaments ] Features ] Points from ASCII ] Tolerances | Frame Location
Cross Section Set: {5 ag | 4| Annotate [
i _J ¥ Points
z 12345 existing ground =~ + i
I~ Segments Q
Source ™ Features %
{+ Graphic Hel
~ Feature: #
" ASCII File:
2% Preferences
Mame
SRR cooT
o Al Exgiting Gnd CL only
Propozed Grades Only % Load
™ Single
Save
Location
Save Az
(+ Object Q
Delete
s : 4 A
Active Preference: CDOT Hel
" Frame Elp =
HApply Preferences... Close
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= Select Preferences and Load the Existing Gnd CL only
preference.

= Set the Surface to 12345 existing ground.
= Toggle on Points.
= Toggle on Single in the Sections area.

6. Apply, then <D> on the cross section in your view.

Notice only the CL elevation is annotated.
7. Select Preferences and Load the CDOT preference.

= Set the Surface to 12345 existing ground.
*= Toggle on Points.
= Toggle on Single in the Sections area.

8. Apply, then <D> on the cross section in your view.
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Notice the CL elevation is deleted (if you are still set to 12345 existing
ground as the surface) and all points on the existing ground are
annotated. The original annotation is deleted because it was placed in
Pencil mode. If you wanted to keep it and annotate all other point, you
could have switched to Pen mode first, then if desired, back to Pencil for
subsequent annotations.

Page 382 Roadway Design Using InRoads



Chapter 10 Final Sections

9. Set the Surface to D_SH 86 Finished-Grade.

10. Apply, then <D> on the cross section.
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Notice the Finished Grade annotation is added to the existing annotation.
Since you are annotating two different surfaces, it does not erase the first
display, even though it was created in Pencil mode.

11.

Delete the annotation.

Since the annotation is just graphical, you can use MicroStation delete
(with Graphic Group lock On) or you can use the MicroStation Undo
command.

12. Select

the Points tab.

ﬂ Annotate Cross Section g [ml
Main  Points lSegmems ] Featurss ] Points from ASCII I Tolerances ] Frame Location
r—.
Display Controls —
LCenl Offset Blevation aticr |
I J g ] J J Help
I J I I I
Proic | o fFe- l J
Suffc | | I | I
Position: ] {1 ]_1 | ]
e e | o | e | R | C—|
Symbology
Digplay ] Objsct | Name ‘ Color ||
| Leader BYLEVEL|=|
| Center BYLEVEL
=1 Offeet BYLEVEL/ |
1 Flawztinn Byl FwEL L)
sl I
Edit...
Apply Preferences. . I Close J

This tab controls the annotation when you are in Point mode.

Experiment with the different options and re-annotate to see

the results.
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13. Delete the annotation when you are done.

14. Select the Main tab.

ﬂ Annotate Cross Section Q =
Main ] Points ] Segments ] Features ] Points from ASCII ] Tolerances | Frame Location
Cross Section Set: J — Annotate - 1
. ™ Points
Surface: D_SH 86 Finished Grade = Sl
¥ Segments .
Source [~ Features M
(* Graphic =
= Help
Feature: Q
" ASCII File:
Sections
Al
+ Single
i~ Location —
' Ohject
7 Puis
" Frame Hone
Apply Preferences... ‘ Close ‘

= Toggle off Points and toggle on Segments.

15. Apply, then <D> on the cross section.

Notice that the segments are annotated with the slope. This annotation is
controlled by the Segments tab.
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16. Select the Segments tab and experiment with some of the options.

tﬂ Annotate Cross Section g m|
Main I Poirts  Segments | Features I Paints from ASCII I Tolerances I Frame Location
I Display Absolute Slopes
¥ Use Atemate Slope if Slope Exceeds: IW
— Display Controls
width Slope Length Slope Altemate Slope
| E I Help
Height: ! | I
Pefic | [sip Leng | |
s | | ! !
Position: I l I_1 |_1
fozen:foi2 7] | =l foz =] oa =
Format: |5:D3-', Ll IZ.D:‘I _:J
D i Mame I Color I
| BYLEVEL
| Slope Length BYLEVEL
| Slope BYLEVEL

17. Delete the annotation when you are done.

18. Close the Annotate dialog.
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Using features with cross section annotation

The display of features on the cross sections can greatly enhance the ability to

annotate sections.

1. Select Update Cross Section.

Cross Section =l
EEIEIEEEE N

|LI|:u:Iate Cross 5EEtiDn|

& Update Cross Section

(=]

X1

LCrozs Section Set: |SH o5 j ﬂ
Miode: " Befresh ™ Digplay0n O Dizplay OF
Lirnits

[ Station Range

| = =
Object
" Surface

Default A

12345 existing gr  Existing Ground from multi]™ |
D_5H 86 Finished Created By Foadway Mot
[_5SH 86 Baze-Colreated By Roadway Moc—

D_SHEGSubbase. __ Create|w|
<] 2]

* Feature
Mame Stule Description |_6_ ﬂ

Exterior Boun... Esterior Bo... Created By R...

5H 8ERT_Ed..D_ECOF Created By R...
5HBERT_La.. D_LAMELL.. CreatedBy R
SHBERT_P.. D_POS5  CreatedByR..

5H 86RT_Sh...D_SHOUL... Created By A...

5H 86Toe-of-.. 0_Toe-ofF. Created By R...
SH 8ETop-of-..0_Top-of-.. Created By R... |+

™ Show Features Outside Elevation Fange

Apply
Close
Filter...
Help

Al

Hone

d

= Set the Mode to Display On.
= Toggle on the Object Feature.
= Highlight the Surface D_SH 86 Finished-Grade.

= Select All.

= Hold your <CTRL> key down and select the Exterior
Boundary to ‘un-highlight’ it.
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2. Apply, then Close.
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The cross section set is updated with location cells for each of the
features in the proposed Finished Grade DTM.
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3. Select Annotate Cross Section.
= Set the Surface to SH 86 Finished-Grade.
» Toggle off Segments and toggle on Features.

Note that all of the features you just displayed on the cross sections how
show up in the Features area.

= Select All next to the Feature list.

ﬂ Annotate Cross Section g I
Main ] Paints ] Segments ] Features] Poirts from ASCII] Tolerances | Frame Location
Cross Section Set: iSH 96 _.:] j:] — Annotate - | o
[~ Points
Surface: |D_SH 86 Firished Grade | s
- [ Segments i
Source - ¥ Features Filter...
(¢ Graphic -
Hel
Feature: 4p|
" ASCI File:
Name | Style | Description ]
J SH 86RT_Edg..D_EOP Created By Ro...
| . |SH 86RT_Lan...D_LANELIN. Created By Ro...
) SH 86RT_PO... D_POSS Created By Ro...
Sections | |SH 85RT _Sho. D_SHOWULD. Created By Ra..
8. | SH 86Tos-of-F...0_Toe-of-Fil...Created By Ro...
& Sing SH 86Top-of-.. D_Top-of-C... Created By Ro...
g SHE6Centerdin...Centedine  Created By Ro...
' SHBELT Edg... D_EOP Created By Ro...
~ Location — | |SHBELT_lane...D_LANELIN.. Created By Fo...
" Object SHBELT_POS...D_POSS Created By Ro...
SHBELT Sho... O_SHOULD.. Created By Ro...
O s SHifETonof T 1) Tosar bl Ersted By o |:|
e SHAETop-of C... D_Top-of-C... Created By Ro...
| | Mone
Apphy Preferences... Close
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4. Select the Features tab.

£ Annotate Cross Section g m|
Main I Points I Segments  Features I Points from ASCII I Tolerances | Frame Location
Eeature Property Iﬁ
L eader Lenagth; |
— Display Controls
Froperty Offset Elevation Station [Skewed| Dffset [Skewer
e [or=: I [Skew's | Help
Height: ! | I I !
Prefoc: I IOH IEIev I: - I i
s | | | | |
Paston: | I f | I
e oz xlfoiz | Joi =] o E
Di Object | Name | Color [
| Froperty BYLEVEL |
] Offset BYLEVEL'=
1 Chmtinm (Clemadl Yl EVEL L
_(_J 1l "_)_]
Erft:: |
Apply Preferences... | Close
= Toggle on Offset and Elevation.
= Toggle off Property.
5. Apply and <D> on the cross section.
L )
Al
o I A W
_ o < o
(0] O (@]
L e o 4
] b O = e 2
] ()} [ L L 1
i Lu - o = L ]
[ — &5 — I O :
L — o L = O = L
@) O wn T A = O
a %) - = O
L O
@) o 5
- H

6. Review the annotation, then use MicroStation to delete it (do not delete
the location cells (hames) — just the offset and elevation annotation).
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7. Select the Main tab.
= Highlight just the edges of pavement.

8. Apply and <D> on the cross section.
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Note that this time, only the edges of pavement are annotated.
Annotating features allows you to control which points are annotated and
only annotate those you need, rather than all.

Features also allow you to annotate just the segments you want. For
example, if you only need to annotate the sideslope segments, you can.
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9. Select the Main tab.

ﬂ Annotate Cross Section g o/Ee
Main ] Points ] Segments ] Features 1 Points from ASCII ] Tolerances | Frame Location
Cross Section Set: iSH %6 = j:]  Annotate — 1 e
™ Points :
Surface: |D_SH 86 Finished Grade ~ - 5
. I Seomants hyles...
i~ Source — [~ Features Fitter.
' Graphic = Help
 ASCI File: Fanre:
Name J Style A|
SH 86RT_Edge-of-Pavement  D_EOP
| | |5H 86RT_Laneline D_LANELIN..
X SH 86RT_POSS D _POSS
pEEE— | |SH 86RT Shoulder D_SHOULD..
Al SH 86Toe-of-Fill D_Toe-of-Fi..
& SH 86Top-of-Cut D _TopofC...|=
SR SH3ECenteriine Cénterline
i SHEELT_Edge-of-Pavement DEOP
i~ Location — | |SHE6LT_Laneline D_LANELIN..
% Object SHB6LT_POSS D PSS
SHE6LT_Shoulder D_SHOULD..| |
" his SHB6Toe-of-Fill D_Toeof-Fil.. — Al
R SHEETop-of Cut D TopofC...[¥!
| T | 1l 1l | [E3 None

Apply Preferences... ] Close I

» Toggle off Features and on Segments

= Highlight the features for the backbone as shown.
(Centerline, LT_Laneline, LT_Edge-of-Pavement,
RT_Laneline, RT_Edge-of-Pavement)

10. Apply and <D> on the cross section.
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11. Select the Tolerances tab.

= Change the Slope setting to 0.01%.
This will annotate adjacent slopes that are identical only once.

12. Apply and <D> on the cross section.

Notice that the adjacent segments are annotated once.
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13. Close the Annotate Cross Section dialog.
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Cutting skewed sections

1. Return to your working design file 12345DES_Model.dgn.

2. Draw a few lines that cross the roadway similar to those shown.
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3. Make a selection set out of the MicroStation lines by using the Element
Selection tool, holding down your <CTRL> key and choosing each of the
elements. Make certain you do not get additional lines.

4, Select Evaluation > Cross Section > Create Cross Section.

= Choose Preference and load the Stacked 20 per column
preference.

* On the Custom tab, choose Add Graphics.

& Create Cross Section E]
Sheet Range Annotation ] Grid HAxes ] Report ]
Main ] Features ] Controls Custom Spacing ] Title ] Legend ]
Station | Type Type: Station Range =l Add
194+43 .44 Skew
Details
15E+‘E'Ea Show Start Station: [100-00.00 J Q
198+71.08 Skew 00+00.
200+62.08 Skew Stop Station: [372:81.01 J
Interval: ,r'r\Di J Delete All
Left Offset: [ -100.00 ics}
Right Offset: [100.00 J Help
Skew Angle: | 0~0000" J
Contral File
File Mame: Impot...
Export.
£ i | [
Apply ‘ Preferences... | Close ‘

This adds the graphic lines from the selection set as locations to cut
sections.

5. Select Export.
6. Key inaname of 12345DES_SkewSec.xsc

This will save the skewed cross section setup to an ASCI| file that can be
Imported later to re-create the section set without the original
MicroStation lines. Do not close the Create Cross Section dialog yet.

7. Choose Apply and <D> for the location of the lower left corner of the
Ccross section set.

8. Close the Cross Section dialog.
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Notice this cross section’s sideslopes do not appear correct — it has a
break in the slope. This is because the cross sections were cut based on
triangles and therefore show the slope of individual triangles. You may
or may not see this in any of your skewed sections. If you do, you can
remedy this problem by using only the features to create the sections.
This option can be used on all cross section sets, not just these skewed
sections. Just remember, the cross sections will no longer reflect exactly
what the DTM triangles define.
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9. Select Surface > Surface Properties.

24 Surface Properties g i

Main Mvancedl

Surface: W

—Cross Sections Help
Symbology: W v Use Features Only

- Profiles

Symbolegy: [_Firished Grade |

COffset  Distance Symbology Color  Offsat Diistance Symbology Color
T Jooo [Defaut =[] % Jomw [Defaut ~[]
2 fooo [Defaut =[] © [om [Defaut =[]
% Jooo [Defaut =[] 1 Jooo [Defaut =[]
4 fooo [Defaut =[] 2 Jom [Defaut =[]
5 [o00 [Defaut =[] ¥ [omw [Defaut =[]
& Jooo [Defaut =[] % Jomw [Defaut =[]
% oo [Defaut =[] 5 [omw [Defaut =[]
8 [o.00 [Defaut =[] ® [omw [Defaut =[]

Roply Cose |

= Set the Surface to D_SH 86 Finished-Grade.
= Onthe Advanced tab, toggle on Use Feature Only.

10. Apply.
11. You may want to repeat for each of the proposed surfaces.

You typically do not want to turn this on for existing surfaces!
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12. Update the surfaces on your skewed cross sections and review the
results.

Challenge labs
1. Plot one of your cross section sheets if a plotter is available.
2. Show the utility lines on the cross sections and annotate them.

3. Create additional custom sets of sections.
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11.  Visualizing the Project in 3D

Drive Roadway

The Drive Roadway command is an Application Add-in with InRoads. After
toggling it on under Tools > Application Add-ins, it becomes an option on the
Roadway Modeler pulldown and toolbar.

&4 Drive Roadway E]@

Horizontal Alignment: Wertical Alignment: Fun

gi'-cllesF?oad SHEsN Display
Cloze
Help

Horizontal Offset: ’2507

Wertical Offset: ’3507

Speed: ’50007

Frames per Second: ’87

Start: ’W ﬂ

Stop: ’W ﬂ

Target Distance: ’45007 ﬂ

Drive Roadway has two primary functions. First it can be used to draw a 3D
linestring along the alignment (using the Display option). This display can be used
with MicroStation Fly-through or other rendering software to define a camera path
for creating a movie. The vertices on the linestring represent camera positions to
achieve the desired frames per second and travel speed.

Second, the Drive Roadway can be used as a visualization tool itself (using the
Run option). It does not provide a rendered image, but a wireframe ride down the
road. (The exception is if the view is set to display a rendered image and triangles
or shapes are displayed. However, the drive is not a smooth, movie-like image such
as you would get from a MicroStation Fly-through.) The more frames per second
and the slower the speed, the smoother the resulting image during the drive, but the
more likely your hardware will not be able to display it adequately.
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Rotated Views
MicroStation 3D allows a view to be rotate to any position, which can be used to
evaluate the design model. Select the View Rotation command at the bottom of the

MicroStation view. If you snap to a point before beginning the rotation, that point

will stay centered in the view.
If there are triangles displayed, the view may be rendered using one of the
MicroStation rendering commands. To create more realistic rendered images, you
can assign materials to the triangles (or shapes, see Visualization tool section),
assign lighting characteristics, and even match the model to a photo of the site. See

the rendering section of MicroStation Help for additional information.
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InRoads Visualization

The Visualization command in InRoads — also an Application Add-in — simplifies
the rendering process by creating color-coded shapes for the design model based on
the features. Since the shapes are colored based on the symbology assigned to the

feature styles, you may need to modify the colors in order to get the desired look for

the model.

& Visualization
suface  ID_SH B6 Finished G = Apply
Alignment:  [sH 25 - Close
Interval |25 oo ﬂ Help

Limitz

[~ Station
Features:

Hame | Stle | Description ||| ﬂ
Eutenior Eound... Exterior Bou... Created By Ro...
L_toe Esterior Bou... Created By Ro...
R_toe Esterior Bou... Created By Ro...
SH 8ERT_Edg.. D_EOP Created By Ro...
SH 8ERT_POS..D_POSS Created By Fo...
5H 86RT_Sho... D_SHOULD... Created By Rio... Al
SH 86T oe-of-Fi..D_Toe-of-Fill Created Ey Ro...
SHBECenterlin... Centerline Created By Ro... [+ Mare
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Lab 11 — Visualizing the Project in 3D

Start InRoads

1. Start InRoads and open CU12345DES_Model.dgn from the
\Design\Working folder.

Open your InRoads data files

1. Select File > Open.

& Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Pr\:|jects (* rwk) j Cancsl
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.

4. Cancel the dialog.
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Create a new design file for your visualization displays

1. Select File > New on the MicroStation menu.

2 New

Directory
Files:
[ CLMZ3450ES_Vis.dgn

Directories:

C:AProjectsh1 23455D esigniiw orking,

Cancel

123458DES_Prof.don =2 T
CIU12345DES_Model. dgn [ Projects
CU12345DES_Prof.dan = 12345
(= Design
= working
File Type: Dirives:
MicroStation DGM Files [*.dgn] V] C
[ Shaw File lcons
Seed File

.. AStandards-Global\MicroStationtseedy3D-5eed_COOT dgn

| Help

Select...

» Navigate to the \ Design\Working folder.
= Key inaname of CUI12345DES Vis.dgn.

2. Choose OK.

3. View the triangles for D_SH 86 Finished-Grade.

& View Triangles

/o

Main l Advanced ]

Surface: D_5H 86 Finished G ~

Help

Symbology
Object | Name | Calor |
Triangles BYLEVEL
Edit...
Apply Preferences... |

Close |
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Rotate the View
1. Select the MicroStation View Rotation command and rotate the view.

Hint: It is easier if you start from an 1SO view, and remember, if you
snap to a point after picking the command, that is the point you’ll be
rotating about.

B Rotate View E]

tethod? Diynarnic '|
W Dynamic Dizplay

!+—Eu|§ﬂﬂ“‘&35ﬁﬂ

You can also use Change View Perspective.

g Change View Persp... g

--Elubwﬂanlﬁﬁaﬂ

|Change View Perspecﬁve|

2. When you’ve rotated to a view you are satisfied with, choose Utilities >
Render > Phong on the MicroStation menu, then <D> in the view.

-

L~ E | X
=
L =R TR R = LH
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3. If the rendering appears too dark, choose Settings > Rendering >
Global Lighting.

%8 Global Lighting (=)
¥ Ambient Intensity: [0.30 Mone [ H| Full Calor...

W Flashbulb  Intensity: [0.30 Mone [€ H| Full Calor...
W Solar Intensity: [1.00 Mone [ Full Calor...

ol | Solar Shadows

[ [
True Morth Direction [degrees from < axis): | 90.00 Define By Paoints

[ [ [ ™ Lock
24407 ETEER
Location Time
Longitude: ,? * ,9_ Time; ,3_ : W Fhd
L atitude: W * ,? D aplight hd
GMT Difset: [5.0 Date: _July >|[T
Year; W
Lities. .. | Map... | Zones... |
I iAdd Sky Light to all Solar and Distant Lights!

»= Toggle on Solar and choose the drop-down arrow next to the
toggle.

= Toggle off the Solar Direction Vector lock.

= Choose Map under Location and click on a location on the
map.

= Set the time you would like.
4. Close the Global Lighting dialog and Render the view again.

Note: If you would like to see more definition of the roadway, you can
display the features with the exception of the exterior. If you
display the exterior, since it is a closed shape, it will be rendered
as a whole.
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Select Settings > Rendering > View Attributes.

& Rendering View Attributes E]
Wiew Mumber. 1 *

[ Delayed Display V¥ Shadows
¥ Pattern/Bump Maps ¥ Transparency

Dizplay: Phong Shading ™

Distance Cueing:  Mone hd

v Eiarhics bocearston | Settings... |
Apply | A

= Set the Display to Pong Shading.
= Toggle on Graphics Acceleration.

Choose Apply.

Choose View Rotation again and this time make sure Dynamic Display

is on.

Snap to a point in the road, then move your cursor to rotate the view.
When you accept the rotation, it will be shaded.

Drive the Roadway

1. Use Modeler > Drive Roadway to see the rendered image as you drive.

Hint: If you don’t have Drive Roadway on your menu, toggle it on first with

Tools > Application Add-ins.

2. Experiment with different vertical offsets to see the difference in the

Drive Roadway command.

3. Delete the triangle display.
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Display the surface with InRoads Visualization

1. This command uses the surfaces features to create a color-coded display
of the roadway. The segments from the template are color-coded based
on the color of the feature. Using the CDOT standard preference (.ini)
file, this results in a purple, red and yellow roadway.

2. Use Surface > View Surface > Features to view the features (except
the Exterior Boundary).

3. Choose Tools > Application Add-ins and ensure Visualization is
toggled on.

4. Select Surface > View Surface > Visualization.

&4 Visualization
Suface:  |D_SH 85 Finished G v
Alignment: sy a5 - %
Interyal: 50.00 ﬂ w

Lirnits :
[w Station
Start [175.00.00 #|
Stop:  [275.+00.00 ﬂ
Features:
I arne: | Shyle | D escription | 2, ﬂ

Esterior Bound... Exterior Bou... Created By Ro...
SH 8ERT_Eda.. D_EOP Created By Ra...
SH 36RT_Lan... D_LAMELIM... Created Bv Ro...
SH 8ERT_POS...D_POSS Created By Ro...
SH 8ERT_Sho... D_SHOULD... Created By Ro...

SH 86Toe-of-Fi...D_Toe-of-Fill  Created By Ro... Al
SH 86Top-of-C... D_Top-of-Cu... Created By Ro...
SHBECenterlin... Centerline Created By Ro... [+ Mone

= Choose the Surface D_SH 86 Finished-Grade.
= Choose the Alignment SH 86.
= Key inan interval of 50.

= Toggle on Station Limits and set the Start to 175+00 and
the Stop to 275+00.

= Highlight all of the features except Exterior Boundary.

5. Choose Apply.

6. When the processing is done, Drive Roadway again to see its new
colors.

Challenge lab

1. Use the perimeter of the proposed finished grade as an interior on a copy
of the existing surface. Then display triangles for the existing, visualize
the finished grade and render the combination. You can also drive the
roadway with this display.
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12.  Generating Project Quantities

The surfaces generated by Roadway Modeler (or other design methods — see the
intersection modeling chapter) are used to calculate volumes. There are four
methods of volume calculations in InRoads: Triangle, Triangle by Station, Grid,
and End-area, with the latter being the standard for CDOT highway design and the
other methods being used where conditions warrant, or as checks.

Volume 9

Triangle

The Triangle volume command compares two surfaces, listed as original and design
surfaces. The Cut and Fill Factors are applied to the totals of cut and fill and the
results consist of overall cut, overall fill and cumulative volumes.

& Triangle Volume

Mode: Entire Surface - Factors

. Cut: - [1.0000
Original Surface: (12345 evisting grour | Clase
. . Fill: ~ 11.0000
Design Sutace:  |p 5H 86 Finished G v
Help

Results

Grid

The Grid volume command compares the two surfaces, listed as original and
design, based on an interval specified. The accuracy of the grid volume is
dependent upon the size of the Grid Interval.

2% Grid Volume

Fence Mode: Igraore - Factors ; ]
Driginal Surface: | 12345 existing grour = Cut: [1.0000 Clase |
Design Suface: [ GH 56 Finished G » Fill: |1_gggg

Grid Irteral: 100.00 ﬂ

Results

Cut:
Fill:
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End Area

The CDOT standard for computing volumes is the End Area method. Prior to using
the End Area Volume command, a set of cross sections containing at least two
surfaces must be created in the active design file. If additional surfaces are shown
on the sections, they can be used for volume calculations as well. Select
Evaluation > Volumes > End Area to access the command (or choose it from the

toolbar).
Main tab
2 End-Area Volume Q (|
Main | Layer Volumes ] Adjustments ] Annotation ] Advanced ]
Cross Section Set: SH 86 | 4| Output 1
* L (e [
Onginal Surface: 12345 existing ground = Help

Design Suface: D_SH 25 Frishod Grad ~ [C:\Projects'\12345\Design\InRoads\12
v Bl T

IV Subgrade Surface: [p_SH 86 Subgrade-Toy v

LUnits: Cubic Yards = ]C:"-.Prnjects"-J 2345\Design‘InFRoads‘en

I™ Mass-Haul Data File:

Symbology Method
Display ]Objec:t Name Caolor {* Standard
= Cut Shape [ ] ~
CJ Cut Annotation ] Comect for Curvature
= Fil Shape |
| Fil Annotation =] ol e o
| Comect For Curvature O Cut: ’W—
= R
Ed.. Fil: 1.0000

Apply | Preferences... | Close |

On the Main tab, choose the set of sections to use for volumes, and specify the
Original and Design Surfaces by choosing them from the list of surfaces on the
drop-down.

Note: The Subgrade Surface defined in the dialog is the surface used
to determine the depth of cut and height of fill. In effect, the
volume accounts for cutting down to the subgrade in cut
situations and filling up to the subgrade in fill situations.

If Cut and Fill Volume Factors are applied to the entire corridor, they are
entered on the main dialog. If not, see Adjustments.

When the volumes are calculated, the MicroStation elements forming the cross
section surfaces are used to determine the area of cut and fill on each section.
The areas are outlined with MicroStation shapes if the Objects are toggled on
under Symbology. If so, you also have the choice of annotating these areas on
the sections.

In addition, when the areas are used to calculate the volumes, they can be used
in the standard end-area method, or they can be corrected for curvature —
whichever is toggled under Method.

Under Reports, you have two options. The Binary option creates a binary file
with all the data from the volume calculations. This data can be formatted into
one of a number of reports using the Tools > Reports > General command.
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The ASCII report file is not as flexible as the binary file, since the format is hard-
coded, but you get an immediate report.

Several other options are available. They are found under the different tabs at
the top of the main end-area dialog, and described in the following sections.

2 End-Area Volume g (|
Main  Layer Volumes | Adjustments | Annotation | Advanced
Help
Top Layer: Bottom Layer: Cut Factor: Fill Factar: Closure:
|D_SH 86 Subbase-1 | |D_SH 26 Subgrade- ~| |1.0000 [1.0000 |Veriical Drop =l
Top Layer | Bottom Layer | Cut Factor | Fill Factor | Closure
D_5H 86 Finished Grade D_SH 86 Base-Course-Top 1.0000 1.0000 Vertical Drop
D_SH 86 Base-Course-Top [D_5H 86 Subbase-Top 1.0000 1.0000 Vertical Drop
D_5H 86 Subbase-Top D_SH 86 Subgrade-Top 1.0000 1.0000 Vertical Drop
] (]
Add
Apply Preferences... ‘ Close |

The Layer Volumes tab is used to specify additional surfaces for volume
calculations.

Listed are the Bottom Layer, Top Layer, Cut and Fill Factors and Closure. The

closure options allows you to determine how the two surfaces are to be joined
together.

= Vertical Drop projects a vertical from the end points of the
narrower surface to the other surface in the set.

= Connect Ends connects the ends of the two surfaces using a
straight line.

= Design Surface connects the two ends of the surfaces by

joining them along the layer defined in the dialog as the
Design Surface.
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Adjustments tab
2% End-Area Volume E]
Main ] Layer Volumes ~ Adjustments lAnnotation ] Advanced
Adiust For: | pdded Quartities -
Added Quantities ...
Volume Exceptions % Help
Forced Balance
Start Station{Station Cut/Fill Factors Cut Factor: Fill Factor: Cut: Fill:
Strippin
100+00.00 —ELQW ! | [1.0000 [1.0000 [0.00 [0.00
Start Station | Stop Station | Cut Factor | Fill Factor | Cut | Fin
Add
Contral File
FE AL Browse...
Save
Save As...
Apply Preferences... | Close |

The Adjustments tab is used to define various adjustments made to the volume
computations. These options are listed below:

Added Quantities — This option is used for adding quantities that are calculated
from other sources into the end-area volume report. For example, you may have
a volume from a side road or drive that needs to be shown in the overall end-

area report.

The volume of added quantities is averaged over the range specified.

Volume Exceptions — VVolume exceptions are used to define areas where no cut
and fill is calculated. A good example would be a bridge area.

In order to use this command, cross sections must be cut at the station where the
first zero volume is desired, and at the station for the last zero volume.

Note: Add event points to the alignment at each station where you
want to cut a section.

Forced Balance — The forced balance option allows you to specify stations at
which the volumes must balance.

How does it balance? It determines a factor that must be applied to each
station’s volume of cut or fill (your choice) in order for the volume to balance at
the requested station. It is then an iterative process of changing either templates
or alignments to reduce the factors necessary to balance.

Cut/ Fill Factors — If you need to specify different cut and fill factors along
the alignment rather than using the same one for the entire length, select this
option and specify the different factors needed along with the ranges to which

they apply.

Stripping — Calculates the quantities for stripping material under a design.
Specify the depth of stripping and the station where the stripping begins.
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This amount of stripping remains in effect until the next entry in the table is
reached or until the end of the alignment if no other entries are included in the
table.

Note: The volumes in the Results box do not reflect stripping
guantities. These gquantities are only available from generating a
report after the volumes are calculated.

Annotation tab

£4 End-Area Volume g —

Main ] Layer Volumes ] Adjustments  Annotation ]Ad\ranced]

i~ Location | [ Affices

frea: [Coter Botom =] i Y i
_ AeaCut  [COTAREA- [SF. _ b |
Youme:  [CotorBoton =]

Moca Chlbi W Area Fill: FILLAREA= |S.F.
Valume Cut: TVOLUME= |[CY.
Wolume Fill: LVOLUME= |CY.
Mass Ordinate:

Symbology

Display ] Object Name ] Calor ]

[ Area Fil BYLEVEL

(<] Wolume Fill BYLEVEL

=} Area Cut BYLEVEL

| Volume Cut BYLEVEL

| Mass Ordinate DES_Xsec_Vol BYLEVEL

Edit...
Preferences... ‘ Close |

The area of cut and fill on each section is annotated, along with the volume
between the current and previous stations and the cumulative volume. In this
option, specify the location and symbology of the information to be placed on
the sections upon triangulation.
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Advanced tab

2 End-Area Volume g [mil| >

Main ] Layer Volumes ] Adjustments ] Annotation Advanced
1~ Moisture Density Control (MDC)

Atemate Lane
I~ Use

[p578 b ]
PEEET=E

Apply Preferences... ‘ Close |

The Advanced tab is used for two things: First, you can specify Moisture

Density Control surface(s). These MDC surfaces are additional layers on your
template used only in cut.

Second, you can specify Alternate Lane information. This is for divided
highways where you have a separate subgrade on the other side of the median.

(Use one side’s subgrade on the main dialog, the other one here.) This is used to
define overall cut/fill volumes.

When all of the desired options are selected, both on the main dialog and under
Setup, execute the volume command by choosing Apply. Volumes are calculated

according the surfaces shown on the cross sections and the criteria specified in the
options.

If specified, report files are created and the cross sections are annotated.
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Triangle by Station

An extension of the Triangle volume command, Triangle by Station computes the
volumes in the same manner — comparing triangles to triangles — however, it does

S0 in between stations at a specified interval. This results in an optional report that
is similar to an end-area report listing volumes by station and a cumulative volume
up to each station.

&4 Triangle Volume by Station

/o

Main l Advanced ]

Qriginal Surface:

12345 existing grour *
D_5H 86 Finished-G »

Cubic Feet

Design Surface:

Units:

-

Horizontal Alignment (Offsets

Alignmert: {5 a5 -
Interval:  [50.00 |

Symbology

[
Help

Left: [20.00 |
Right: [120,00 |

Display | Object Mame

| Calor |

Volume Shape InRoads_Misc

Edit...

Close

Apply

Preferences... |

&4 Triangle Volume by Station

/o

Main  Advanced l

Include
Iv¥ Horizontal Cardinal Points

Iv¥ Vertical Cardinal Poirts
I¥ Horizontal Event Poirts
Iv¥ Vertical Event Poirts

v ) e )
Iv¥ Superelevation Application Stations [ Stroke Curves

Limits Wolume Factors
I~ Station Cut: [100
||| A [roo

Iv¥ Generate Binary File:

[Eeme |
_teb |

Help

File Name: |C:"-.Pr0jects"-.12345"-.Design"-.lnRoads"-irivol.bin

Close

Apply

| Preferences... |

In order to get the station by station report, you must generate a binary file and then
apply a format using Tools > Reports.
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Lab 12 — Generating Project Quantities

Start InRoads

1. Start InRoads and open 12345DES_XSec.dgn from the
\Design\Drawings\Cross_Sections folder.

Open your InRoads data files

1. Select File > Open.

& Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Prnjects (".rwk) j Cancel
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

4. Cancel the dialog.

Volume Comparison

Grid

50’ C: F: N:
10 C: F: N:
5 C: F: N:
Triangle

C: F: N:

End Area without subgrade considered

C: F: N:

End Area with subgrade considered

C: F: N:
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Make Lock Settings
1. Toggle write lock on
2. Toggle Station lock on

3. Set the mode to Pencil

Calculating Grid Volumes

Calculate the volume between the existing surface and the proposed surface
using the grid volume method.

1. Select Tool > Customize > Volume, then Close the Customize dialog.

2. Select the Grid Volume command.

Volume |
Cglsr »ES

Grid Valume

2% Grid Volume

Fence Mode: Igraore - Factors

Driginal Surface: | 12345 existing grour + Cut: |'|-DDDD Close |
Design Surface: [p_SH 86 Finished G » Bill: [1_nonn
Grid Interval: RO.00 ﬂ

Results

Cut:
Fill:

= Set the Original Surface to: 12345 existing ground.
= Set the Design Surface to: D_SH 86 Finished-Grade.
= Enter the Grid Interval: 50 and Tab to accept.

= Leave the Cut Factor and Fill Factor set to 1.0.

3. Select Apply.

2% Grid Volume
Fence Mode: Igraore - Factors ;
Original Surface: ’m Cut:[1.0000 Clase |
Design Surface: W Fill: [1.0000 Fosuls..
Grid Interval: ’50007 ﬂ e
Results
Cut: 121528720 cuft 4501064 cuyd
Fill: 533329794 cuft 197529.55 cupd
Met: -118010.74 cuft 15251892 cuyd

4. Record the results in the table provided. (You may not get the exact
numbers shown.)
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Enter the Grid Interval: 10 and Tab to accept.
Select Apply.
Record the results in the table provided.

Enter the Grid Interval: 5 and Tab to accept.

© © N o O

Select Apply.
10. Record the results in the table provided.

11. Select Close to dismiss the Grid Volume command.

Calculating Triangle Volumes

Calculate the volume between the existing surface and the proposed surface
using the triangle volume method.

1. From the Volumes toolbar select the Triangle Volume.

Volume X

Rl A

& Triangle Volume

Mode: Entire Surface - Factors

- Cut: |1.0000 : :
Original Surface: (12345 evisting grour | Clase
' . Fil: |1.0000
Design Sutace:  |p 5H 86 Finished G v

Results Help

= Set the Mode to Entire Surface.

= Set the Original Surface to: 12345 existing ground.
= Set the Design Surface to: D_SH 86 Finished-Grade.
» Leave the Cut Factor and Fill Factor set to 1.0.

2. Select Apply.
This method will take longer to process than the grid method.
3. Record the results in the table provided.

4. Select Close to dismiss the Triangle Volume command.
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Calculating

End-Area Volumes

Calculate the volume between the existing surface and the proposed surface
using the end-area volume method. With the first run, you will not take the
subgrade into account.

End Area w/o

subgrade

The sections are annotated with end areas during this process, so start by
changing the Scale factor to 40.

1. From the Volumes toolbar, select the End-Area Volume command.

Volume

X

ot

S e [ &

I

End-area Volume

2 End-Area Volume g (|
Main ] Layer Volumes ] Adjustments ] Annotation ] Advanced ]
Cross Section Set: SH 86 | 4| Output 1 Brovist
ok . —‘J [~ AsCll:
Orniginal Surface: 12345 existing ground = Help
Design Surface: D_SH 8 Finished-Grad » l_
I~ Biborads Siface | = i
Untts: Cubic Yards - J
I Mass-Haul Data File:
Symbology 1 Method
Display | Object Name Calor * Standard
(<] Cut Shape ] {"
O i Arictasiar ] | Comect for Curvature
=] Fil Shape ||
| Fill Annotation O e Forts !
| Comect For Curvature O Col 10000
Edit... Fill: [1.0000
Apply Preferences... ‘ Close ‘
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2. Define the cross sections and surfaces to be used for the volume
calculations.

= Select the final section set from the Cross Section Set list.

This should be a full set of cross sections generated along the alignment.
A box is drawn around the set to show which one you’ve picked.

Set the Original Surface to 12345 existing ground.

Set the Design Surface to D_SH 86 Finished-Grade.
Set Units to Cubic Yards.

Leave the Cut Factor and Fill Volume Factors set to 1.0.

3. Select Apply.

B End-Area Volume ——a||E
Main l Layer Volumes ] Adjustments ] Annotation ] Advanced ]
Cross Section Set: SH 86 | 4| Output o
e . J [~ AsCl:
Original Surface: 12345 exdsting ground  * Help
Design Suface: D_SH 86 Finished-Grad !
I” Subgrade Surface: e e et | I Bigary:
Urits: &4 Error Log E]@
Ras Cloze |
End-Area Volume Report
Save As...
Original Surface: 12345 existing ground g
Symbology De=sign Surface: D_SH 86 Finished-Grade Append..
Display || | cut Factor: 1 000000 Dieo
(=] Fill Factor: 1.000000 ERE
0 } =
= Cut: 27014 51 cu yd i tint
O Fill: 116616.89 cu vd =
O Het: —-89602.38 cu wd L Help
|
< ¥ —
Apphy ‘ Preferences... ‘ Close

Results appear in a separate dialog box.

4. Record the results in the table provided, then Close the Results dialog.
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End Area w/subgrade considered

Calculate the volume between the existing surface and the proposed
surface including the subgrade-top surface using the end-area volume
method and generate an ASCII report and binary file to be formatted into
an ASCII report in a later exercise. You will also calculate the additional
material volumes.

5. Inthe End Area Volume dialog.

2 End-Area Volume g (|
Main l Layer Volumes ] Adjustments ] Annotation ] Advanced ]
Cross Section Set: SH 86 | 4| Output 1 Brotie
2 . _"‘J ¥ ASCII: 4
Original Surface: 12345 existing ground Help

Design Surface: D_SH 25 Frishod Grad ~ 13:"‘-.Pr0jects"'-.123455"-.Design"-.lnRoads"-_12
v Binary:

IV Subgrade Surface: |D_SH 86 Subgrade-Toy + s

Units: Cubic Yards = ]C:"-.Prnjects"-J 2345\ DesignInRoads\12

I™ Mass-Haul Data File:

Symbology Method
Display ]Objec:t Name Caolor {* Standard
= Cut Shape [ ] ~
O Cut Annotation [ ] | W
= Fil Shape |
| Fil Annotation ol e o
| Comect For Curvature O Cut- 40000
Ed.. Fi:  [1.0000

Apply Preferences... ‘ Close |

= Toggle on Subgrade Surface and set to
D_SH 86 Subgrade-Top.

= Toggle on ASCII Report.

=  Browse, set the folder to InRoads and enter a File Name of
12345DES _EndVol.txt.

»= Toggle on Binary Report.

=  Browse and enter a File Name of
12345DES Endvol.bin.

Page 422 Roadway Design Using InRoads



Chapter 12 Generating Project Quantities

6. To calculate additional sublayer volumes, select the Layer Volumes tab.

2 End-Area Volume g (|
Main  Layer Volumes l Adjustments | Annotation | Advanced
Help

Top Layer: Bottom Layer: Cut Factor: Fill Factar: Closure:
|D_SH 86 Base-Cour v | |D_SH 26 Subbase-1 ~| |1.0000 [1.0000 |Design Sutace |

Top Layer | Bottom Layer | Cut Factor | Fill Factor | Closure |

D_5SH 86 Finished-Grad...D_SH 86 Base-Course-T...1.0000 1.0000 Vertical Drop

D_SH 86 Base-Course-... D_SH 86 Subbase-Top  1.0000 1.0000 Design Surface

D_SH 86 Subbase-Top D _SH 86 Subgrade-Top 1.0000 1.0000 Design Surface

aid | [ Opdete |
Apply | Preferences... ‘ Close |

= Set the Top layer to D_SH 86 Finished-Grade.

= Set the Bottom layer to D_SH 86 Base-Course-Top.
= Set the Closure to Vertical Drop.

= Select Add.

= Set the Top layer to D_SH 86 Base-Course Top.
= Set the Bottom layer to D_SH 86 Subbase-Top.
= Set the Closure to Design Surface.

= Select Add.

= Set the Top layer to D_SH 86 Subbase-Top.

= Set the Bottom layer to D_SH 86 Subgrade-Top.
= Set the Closure to Design Surface.

= Select Add.

7. Review the other tabs and make any changes you would like.
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8. Select Apply on the End-Area Volume dialog box

Main l Layer Volumes ] Adjustments ] Annotation ] Advanced ]

SH 86 = ﬂ Output Q
Help

Cross Section Set:
Original Surface:;

Design Surface:

12345 existing ground ~ *
C:\Projects\ 12345\ Design'InRoads\ 12 Q‘
D_SH 86 Finished Grad + C\Figjects ekl
b il s

v ASCIL:

¥ Subgrade S
9% 5 g eror Log BEX
Units:
| Close |
End-Area Volume Report
Save As...
Original Surface: 12345 existing ground g
De=zign Surface: D SH 86 Finished-Grade
Append...
Symbology
- Cut Factor: 1.000000 Dol
Display | Ob Fill Factor: 1.000000 Liplay
=] Cut =
| Cut 50666.95 cu yd Bint |
(= Fil 95677487 ca wd
| Fill —48010.53 cu yd 3 Help
| Conl | —
5y
= [roeee
Apphy ‘ Pref_erences...‘ Close ‘

9. Record the results in the table provided

10. Close the Results box

11. Select Close to dismiss the End-Area Volume command

Note the difference in the volumes as the Subgrade-Top is removed from fill
volumes and added to the cut volumes.

In the next chapter, we will look at the reports just created. They will show a
station by station list of the overall volumes as well as the Base-Course, Subbase

and Subgrade materials.

12. Window in to your cross sections and review the shapes that were
created when you calculated volumes.

13. Exit MicroStation and InRoads.

Page 424

Roadway Design Using InRoads



Chapter 13 Creating Reports

13.

Creating Reports

Automatic

There are several reports in InRoads that can be generated automatically, with
the user having no (or very little) choice on the format of those reports. Some

examples are shown below.

The results from these reports can be: Saved to the hard drive by selecting Save
As and specifying a name; Appended to an existing text file by selecting
Append and choosing the file; Displayed in the design file by selecting Display
and identifying a location; or Printed by selecting Print.

Alignments

The quickest and easiest method of generating an alignment report is to use one
of the Review commands. This can be accomplished by right-clicking the
alignment in the Explorer menu and selecting Review, or by choosing it from

the pulldown menu or from

the toolbar.

& Review Horizontal Alignment Q@
Geometry Project: 123450E5 = Mode
Horantal Alianren ’—_| ﬂ (" CurveSets & Alignment O Element

© |SHEE i SaveAs..
Project Hame: 12345DES | Append...
Description: SH 86 Design geometry =
Horizontal Alignment Hame: SH 86 Display
Deszcription: SH 86 Centerline
Style: ALG_PRO Print
Input Factor: 1.0000 $
STATION HORTHING EASTING ﬁ
p
Element: Linear
POB 3 100+00.00 1558417 .74 3267409 .40
PC 111408 .62 1558450.09 3268517 .55 -
Tangent Direction: N 88°19'40" E
Tangent Length: 1108 .62 F
Element: Circular =F
{ i 111408 .62 1558450.09 3268517 .55 Q
BL ) 113447 .31 1558457 .06 326875614 ;
GE . ) 1537339.09 3269133 .91/ Q
PT [ i) 11C4+8LC QR 1ECA4ACA A3 2260994 A2l :
< (2] e
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Surfaces

Select Surface > Surface Properties and choose the surface you desire. Then
select Report.

&4 Surface Properties g [l

Main ] Advanced ]

Surface:
Name: 12345 existing ground
Description: it
Descnpt Existing Ground from mu T
Madmum Lenath: [p 0o
Help
Preference: Bdsting 10° Mir-2° | Data Totals
Material: Active  Features Deleted Total
Random: 19745 w7 4184 23325
™ Extended Data Checks neom
Breakdine: 14548 1314 8 14556
Contour: 1] 0 0 0
Data Range Inferred: 0 0 0
FPoint Type: Total =
Minimum Maximum HEH L g L g
MNorthing: 153196621  1559691.32 | | Exterior: 768 1 8480 5248
Easting: 3235439.38  3304750.88 | | All Points: 35061 1744 12672 47733
Elevation: 6328.23 6795.73 | | Trangles: 66573 775 67348
Apply Close
2 Results
|~ Cloze |
REVIEW SURFACE REPORT =
Save As..
Append...
Surface Hame: 12345 existing ground Dicol.
Surface Description: Existing Ground from multiple fieldbooks and random points fEplay
Haximum Triangle Length: 0.00 5
Surface Style: Existing 10' Mjr — 2' Minor Print
Surface Material:
U=ze Features Only: Off Help
- — - Totals - - -
Data Type Active Deleted Total
Random: 19745 4184 23929
Breakline: 14548 8 14556 L
Inferred: 0 0 0 3
Contour: 1] 1] 1]
Interior: 1] 1] 1]
Exterior: 768 8480 9248
Total Points: 35061 12672 47733
Triangles=: 6EE73 775 67348
- - - Ranges - - -
- - Minimum - - - - Mamimum - -
Data Type Horthing Ea=ting Elevation Horthing Ea=ting Elevation
Random: 1531966 .21 3235512.78 £329 .50 1559354 .50 330467176 6795.73
Breakline: 1552760 .55 3267402 .87 £328.28 1559691 .32 3293247 .49 6635 .65
Inferred: 0.00 0.00 0.00 0.00 0.00 0.
Contour: 0.00 0.00 0.00 0.00 0.00 0.
Interior: 0.00 0.00 0.00 0.00 0.00 0.0
Exterior: 1549050.03 3235499 .38 £328.23 1559691 .32 3304750.88 6739.
Triangles: 0.00 0.00 0.00 0.00 0.00 0.
Total: 1531966, 21 3235499 .38 6328.23 1559691 .32 3304750.88 6795, |
£ I |
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You can report on individual features by selecting Surface > Feature > Feature
Properties, identifying the feature in question (by highlighting or using the
target button to choose it graphically) and selecting List Points.

] g
Surface: 12345 existing ground - St-'r'l? Apply
Feat Available: Selected:

eature: — :
r ERALTy10M [a] Pt [[ cucorsize <] | Cese |
Name | Style | Dels iJ B_RAIL_Ty10R i -
T_Cul Corr 5H18"E75 T_Cul Cor ... Cul, B_RAIL_Ty-3 Filter...
T_Cul Corr 5t18"722 T_Cul Corr ... Cul B_RAIL_Ty-7 i i
T_Cul Cor S5H 18838 T_Cul Corr ... Culs B_RAIL_Tw-7_SECT = | List Paints... |
T_Cul ComrSH18°886 T CulC " el
T Cul Corr 5t 24" T_CuIC{ g Results =JoEd
T_Cul Cor 5t 24496 T_CulC
T_Cul Cor 5t 24548 T_CulC o~ Close |
T_Cul Cor 5t 24580 T_CulGi| |Feature Points [
T_Cul Cor 5t 24624 T_CulC
- - Save Az...
T_CulCon SH24"811  T_CulC ﬂ
T_Cul Com §H24°874  T_Cul C Hame: T_Cul Corr Stl 24" ppend
T_Cul Corr 5H 30" T_CulC Desciption: Culwert Corr Stesl Pipe 24"
T_Cul Con 51 307230 T_CulC Surface: 12345 existing ground e
T_Cul Cor St 42" TCulC Type: Breakline . e
T_Cul Con 5t 48" T_CulC poorier fhuliseroestledd Fiint
T Cul Cor SH 60" T Cul C SRTREL W
< i Help
Point X T z
Mame: - 3278628.913 1556390.426 6624 454
Aame: T_Cul Corr 5 24 2 3278644 .143 1556439.124 EE23 . 662 [w
Description: Culvert Carr Steel < [
Parent: | ¥ Exclude from Triangulation

I~ Refresh/Display in Plan Vigw
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Profiles

On the Create Profile dialog, there is a Report tab that allows you to specify
two different types of text reports as shown below. If toggled on, when you
create the profile, these report files are automatically generated.

& Create Profile g
Main ] Features ] Controls ] Offsets 1 Title ] Legend ] Grid ] fxes  Report ]
¥ Generate Station, Blevation, Offset Report Broiy

File Name: |ads\123450ES_Prof mpt
Beport A [ hgjor Ticks v]

¥ Generate Station, Blevation Report

File Name: |ads'123450ES_Prof 52

[~ Show Connectivity

Apply Preferences... Close
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Cross Sections

On the Create Cross Sections dialog, there is a Report tab that allows you to
specify three different reports, two of which are ASCII (text) and one of which

is a binary file.

& Create Cross Section

GE

Main ] Features ] Controls ] Custom ] Spacing Title ] Legend ]
Sheet Range Annotation ] Grid ] Aues Report

¥ Generate Station, Offset, Blevation, Suface Report

File Name: |5\ Design\InRoads'\123450E5 _XSec.mt Hn

Report At: W
¥ Generate Station, Offset, Elevation Data

File Name: ]"-\Design"-.lnRoads"-.‘l234’!.5DES_XSec.soe

I Show Connectivity

Help

¥ Generate Binary Report

File Name: |5\ Design\\InRoads'12345DES _XSec bin

Report At: Ifm

Preferences... Close
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DBAccess Reports

DBAccess reports comprise a method of formatting binary files into ASCII (text)
files. These binary files consist of the geometry project (.alg), and files created
from Roadway Modeler, Cross Sections, and End-Area Volumes (.bin).
DBAccess libraries delivered with InRoads contain a series of pre-determined
formats for these reports.

DBAccess reports are being replaced by the XML reports described in the next
section, however there are some reports that are not yet available in the XML
command, such as End Area Volume reports.

Select Tools > Reports and then you can choose between the Geometry tab for
reports from the active geometry project and the General tab for reports from
binary files created with one of the aforementioned commands.

For General Reports, you must first specify the DBAccess library containing the
format you desire. These libraries are categorized by the type of report (rwy.dba
for Roadway Modeler reports, vol.dba for Volume reports, etc.). Within each,
specify the Report template. The Binary File must be entered (by using Browse or
keying it in) and the method of output specified.

& Reports g

General | Geometry ]

Report Library: |Pn:|g|am Files"Bentley"Civil\data'wvol dba
Report: [BASIC_END_AREA | e
Description: no -p options
Help
Input Qutput
¥ Text to Screen
Binary File: 123£5DES_EndvoI.bin I~ Text to File:
Parameters:

Close
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For Geometry Reports, the DBAccess library is chosen by default, and you are just
required to choose the Report Type and Report (format), then enter the criteria for
the data on which you want to report. Different options become available
depending upon which report you choose. Again, the method of output must be

specified.
B Repors SE
General GEOITIE*W]
et i [ Caardinates T -] Apply
Report Library: ]c::"-prngla“‘l"-berdley ata‘geo.dba Eilte |
Beport: |usT_cooro | T
Description: default list coordinates report =
Help
~ Points/Alignments

& oo ¥ Include On-Alignment Poirts

Report On: iJ W Include Off-Alignment Points

Selected: I Include Event Paints
SH 86 et e ]ﬁ

imitz Qutput
I~ Statior IV Textto Screen

it [l0gonon ]| [T Teteme [T
o ]7_J ™ Binary File: 17

Close
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XML Reports

XML reports are on their way to replacing the DBAccess reports. Their concept
is similar, but they pull the information directly from your data files rather than
from binary files you must create. They also allow the mixing of data types —
for example, you can report on stations and offset from an alignment to a surface

feature.

Another advantage of the XML reports is their use of a style sheet (.xsl) file to
format the report. The programming of the format is very familiar to HTML, so
if you’re familiar with HTML programming, you can create your own style
sheets or modify the predefined ones.

" Surface:

Feature:

Horizontal Alignments

Include: ’7 ﬂ

Selected:

Features

Surface: | SH 85 Finisher »

Features:

Name sl ﬂ
R_toe f
SH 86RT_Edge-of-Pavem...[
SH 86RT_POSS [
SH 86RT_Shoulder [
SH 86Toe-of -Fil [
SHB6Centerine (

I
[
[
[

SHBELT_Edge-of-Pavem...
SHBELT_POSS
SHEELT_Shoulder

SHa6Toe-of-Fil liv]
All | MNone | Filter... |

{* Horizontal Alignmert: [sH g - ﬂ

28 XML Reports (=)
Stakeout ] Legal Description ] Surfaces
Main ] Geometry Station Offset Clearance
From

(+ Station Base ¢ Station Offset

™ Include On-Alignment Poirts

™ Include Horizontal Event Points

™ Include Vertical Event Points

¥ Interval: ’25|}|}7 ﬂ
[ Offset: ,7 J

Limits

[~ Station
Start: J
Stop: J

File MName: |

Preferences... |

Close |

Select Tools > XML Reports. (If the XML Reports command is not available on
your pulldown menu in InRoads, first toggle XML Reports on in Tools >
Application Add-ins.) Choose the tab associated with the type of report you
wish to create, and specify the criteria on which to report.
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Select Save As and specify a name for the .xm file that will be created. The
Tools > View XML Reports command is automatically executed, and a default
format chosen for your report. Other formats may be chosen from the list along

the left of the screen.

o Bentley InRoads Report Browser - C:\Projects\12345\Desigm\InRoads\so.xml (=)
File Tools Help
IC \Program Files"\Workspace-CDOT\Stand 5 3 A A iA;
- Feature Station Offset Elevation Northing Easting
ﬁ”;gi =l SHE6LT_Edge-ofPavement 22040000 2200 (628,053 155630140 3279136.00
Clearance
Custom SH B6RT_Edge-af-Pavement 220+00.00 22.00 £628.053 1556258.95 327912443
g:‘:”f;‘r':m” SHE6LT_Edge-of Pavement 22042500 22.00 £627.981 1566294 83 3279160.12
Imzges
LegalDescription SH B6RT_Edge-afPavement 220425 00 2200 6627 981 1556252 37 3279148 55
gfafe’ga; SHE6LT_Edge-of-Pavement 220+50.00  -22.00 6627.910 1556288.25 3279184 24
=5 StationOffset
&) Station BaseCoordinates xs SH B6RT_Edge-of Pavement 220+50.00 22.00 6627.910 1566245.80 327917267
% R SHB6LT_Edge-of Pavement 22047500 2200 6627839 156628168 3279208 36
Aj] StationCffset xal
A& StationOffsetAlongSingle Aignmi SH B6RT_Edge-af-Pavement 220+75.00 22.00 (627,839 1556239.23 3279196.79
iﬁ Sabonbiact o Sgle Mgy SHBELT_Edge-of-Pavement 22140000 -22.00 6627.768 1556275.11 3279232 48
Aj] TransverseFeature xsl ™
] ] [w]
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Lab 13 — Creating Reports

Start InRoads

1. Start InRoads and open 12345DES_Model.dgn from the
\Design\Drawings\Reference_Files folder.

Open your InRoads data files

1. Select File > Open.

& Open
Look in: |_} InRoads j £ E3~
| 12345DES.ruk
Flename:  [12345DES rwk
Files of type: |Pr\:|jects (* rwk) j Cancsl
Help

2. Ensure the Files of Type option is set to Projects (*.rwk).
3. Double-click on 12345DES.rwk.

Double-clicking is the equivalent of highlighting the file and choosing
Open.

4. Cancel the dialog.

Make lock settings.
1. Toggle write lock off.
2. Toggle Report lock off.

3. Toggle Station lock on.
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Creating a new profile and report

Create a new profile that contains the existing and proposed surfaces.

1. Select Evaluation > Profile > Create Profile.

ﬂ Create Profile

MBI

WMain ] Features ] Controls ] Offsets 1 Title ] Legend ] Grid ] Foes ] Report ]

Create: ]Window and Data = ] - Source

o ET
Set Name: [sH 26 Aignment: |SH a5
" Graphics
" Muttipaint
" ASCI File:
Symbology
Display ] Surface Name Color A,
] Default default BYLEV|=|

Edit...

[ 12345 existing ground T_Exsting Ground BYLEV

= D_SH 86 Finshed Grade  D_FinishedGrade ~ BYLEV) | Al
=

<

M _SH 8F RzcaMrureaTan M SH 88 RzcaiTrre R (2
| i Y None

Help

Apply Preferences... | Close ‘

= On the Main tab, set the source to Alignment and choose

SH 86.

= Select the surfaces 12345 existing ground and

D_SH 86 Finished-Grade.

2. Select the Report tab.

ﬂ Create Profile

SEI*

Main ] Features ] Controls ] Offsets 1 Title ] Legend ] Grid ] fxes  Report ]

¥ Generate Station, Blevation, Offset Report

File Name:  |C:\Projects\ 12345\ Desi
Report At: ]I'\"Iajor'l'ic:ks v]

¥ Generate Station, Elevation Repart

File: Name: C:\Projects’ 12345 Desi

_teb |

Help

Apply Preferences... Close
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* Toggle on Generate Station, Elevation, Offset Report .

= Browse to the Design\InRoads folder and key in the File
Name: 12345DES_Prof.rpt.

= Set Report At: Major Ticks.
= Toggle on Generate Station, Elevation Report.

= Browse to the Design\InRoads and key in the File Name:
12345DES_Prof.se.

» Toggle on Show Connectivity.
3. Select Apply.

4. Place a <D> in the design file to define the lower left corner of the profile
plot.

5. Select Close to dismiss the profile command.

Since we don’t really need another profile display, you turned Write lock
off before using this command. Therefore, you can Update the view and
the profile display disappears, but the report file stays on your hard drive.

6. Open the 12345DES_Prof.rpt file with Notepad. (It should be in your
Design\InRoads folder.)

4 12345DES_Prof.rpt - Notepad
File Edit Format View Help
[
station Elevation offset surface i
100+00. 00 6630.07 0.00 12345 existing ground
101+00. 00 6626. 56 0.00 12345 existing ground
102+00. 00 6622.90 0.00 12345 existing ground
103+00. 00 6619.02 0.00 12345 existing ground
104+00. 00 6615.33 0.00 12345 existing ground
105+00. 00 6611.35 0.00 12345 existing ground
106+00. 00 6607. 51 0.00 12345 existing ground
107+00. 00 6603.69 0.00 12345 existing ground
108+00. 00 6600. 04 0.00 12345 existing ground
109+00. 00 6597.22 0.00 12345 existing ground
110+00. 00 6595.43 0.00 12345 existing ground
111+00.00 6594.05 0.00 12345 existing ground
111+08. 62 6593.95 0.00 12345 existing ground
112+00. 00 6592.92 0.00 12345 existing ground
113+00. 00 6591.31 0.00 12345 existing ground
114+00. 00 6588.12 0.00 12345 existing ground
115+00. 00 6583.73 0.00 12345 existing ground
115+85.98 6580.10 0.00 12345 existing ground
116+00. 00 6579. 54 0.00 12345 existing ground
117+00.00 6575.68 0.00 12345 existing ground
118+00. 00 6572.45 0.00 12345 existing ground
119+00. 00 6570. 64 0.00 12345 existing ground
120+00.00 6569.93 0.00 12345 existing ground
120+13.00 6569. 87 0.00 12345 existing ground
121+00. 00 6570.41 0.00 12345 existing ground
v
< m =

The elevations are only shown to the nearest tenth of a foot. The
elevation precision is controlled by the precision for elevations in Tools >
Options.

7. Close the report.
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8. Open the profile.se file with Notepad.

&\ 12345DES_Prof.se - Notepad

BEX

File Edit Format View Help

100+00.
100+58.
100+90.
100+91.
102+06.
102+07.
102+28.
102+94.
102+96.
103+37.
103+46.
103+87.
103+89.
104+36.
104+40.
104+86.
104+89.
105+33.
105+38.
105+76.
105+90.
105+90.
106+15.
106+40.
106+40.
106+99.
107+00.
108+08.
108+11.

6630.
6628.
6626.
6626.
6622.
6622.
6621.
6619.
6619.
6617.
6617.
6615.
6615.
6613.
6613.
6611.
6611.
6610.
6609.
6608.
6607.
6607.
6606.
6605.
6605.
6603.
6603.
6599.
6599.

~
=
0000000000000 000000000000000OR

The profile.se file is displayed in a window that can be scrolled through.
The elevations are also shown to the nearest tenth of a foot.

This file can be used to plot a profile by reading in the ASCII data.

9. Close the report.
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Create an ASCII cross section report

Take the binary report file created, cross.bin, and apply a format template to it to
create an ASCII cross section report file.

1. Select Tools > Reports.

2. Select the General tab.

&% Reports g -
General |Geometry]
Apply
Report Library: |e\progra™1\bertley'civil\data'wsec dbal
Beport: [x_secT_mucm - S
Description: no -p options =
Help
Input Qutput
IV Textto Screen
Binary File:  |C:\Projects’12345\De | | [ Textto File:
Parameters:

= Click in the Report Library field and select Browse.

= Select xsec.dba from the \Program
Files\Bentley\Civil\data folder.

= Select Open.
»= From the Report drop-down list, Select X_SECT_MULTI.
= Click in the Binary Input field and select Browse.

= Select 12345DES_XSec.bin from the C:\Projects\12345\
Design\InRoads folder and Open.

= Toggle on Text to Screen
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3. Select Apply

The ASCII report is displayed to the screen in a window that can be
scrolled through, and an ASCII file can be saved to the disk.

2 Results
A Claze
Station Elev Dist Elev Dist Elew Dist Elew Dist Elev Dist = L———————J
(£t) (ft) (£t) (£t) (£t) (£t) (£t) (£t) (£t) (£t) Saveds..
100+00.00 6628.38 -120.00 6629.28 -113.42 6627.47 -78.39 6627.48 -78.31 6627.37 -77.55 5

BE2E .48 _70.41 626,46 70,25  EEZE.43  _70.09 6625 93  _E9 BE  EEIE 94 _E9 82 =isplay
6625.89 -59.45 6626.03 -58.82 6629.15 -45.02 6629.63 —43.25 6629.67 -40.79
6629.69 -40.59 6629.70 -40.43 6629.79 -37.20 6630.00 -25.80 6630.02 -25.09 Erint
6630.02  -24.32 £630.20 -12.28 6630.21 -11.82 £630.08 —-0.15  BE30.06 0.47
6629.86 11.93  6629.85 12.12  6629.68 15.90  6629.66 16.06 662545 24 46 Help

625 55 £1.17  6E26.51 6525 BEZA.G1 65 E7  BEZ6 53 G632  BEZE G2 7085

10045000 E626 .05 -120.00 6627 .74 -107 .60 66253 .68 -101.32 66253 .68 -101.11 66253.72 -100.94

101+00. 00 6623.25% -—120.00 6623.34 -119.218 6623.71 -116.88 662674 —95.88 662673 -98.53

4. Review the report and close the window when complete.

5. Close the dialog box.
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Create an end-area volume report

Two report files were created when the end-area volumes were calculated —
12345DES_EndVol.txt and 12345DES_EndVol.bin. Review the ASCII
12345DES_EndVol.txt file.

1. In Notepad, open
C:\Projects\12345\Design\InRoads\12345DES_EndVol.txt.

2. Review the information contained in the report.

3. Close Notepad.

Create another ASCII report for end-area volumes, this time using the
12345DES_EndVol.bin file that was created when the volumes were computed.

4. Select Tools > Reports.

5. Select the General tab.

Click in the Report Library field and select Browse.

Select vol.dba from the Program
Files\Bentley\Civil\data folder.

Select Open.

From the Report drop-down list, select
BASIC_END_AREA _80.

Click in the Binary Input field and select Browse.

Select 12345DES_EndVol.bin from the
C:\Projects\12345\ Design\InRoads directory and
Open.

Toggle on Text to Screen.
Toggle off Text to File.

6. Select Apply

The ASCII report is displayed to the screen in a window that can be
scrolled through.

7. Review the report and close the window when done.

8. Select Close to dismiss the dialog box.
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Creating an alignment report

Using the data stored in the binary geometry project file, 12345DES.alg, create
an alignment report.

1. On the Reports dialog, select the Geometry tab.

&% Reports =
General GEOITIETFY]
et i \Fiorzorial Righmert 1 ¥] Apply
Report Library: |c::"-pr\:|g|a“‘I"-bentIey"-civil"-data"-geo.dba Ia |
Beport: |HORIZ_ALIGN_B_80 | —
Description: hoiz align opt b
o —2
~ Points/Alignments :
Report On; iJ ~
Selected: I Include Event Points
SHEE i
Interval:  [p oo iJ i .J
Limits Qutput
™ Station IV Textto Screen
f _J I~ Text to File:
fop _J I Binary File:
Close

Set the Report Type: Horizontal Alignment.
Click in the Report Library field and choose Browse.

Select geo.dba from the
Program Files\Bentley\CiviN\data folder.

Select Open.

From the Report drop-down list, select HORIZ_ALIGN_B_80.
Under Output, toggle on Text to Screen.

Toggle off Text to File.

Pick the Target Button next to the Report On field and click
on your horizontal alignment.

Set the Interval to 25.
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2. Select Apply.

2 Results
12:43 PH Feport Template: HORIZ ALIGH_B 80 | Cloze
Project Name: 12345DES : L———————J
Alignment Hame: SH 86 it
Alignment Description: SH 86 Centerline __jfi_i;J
Alignment Style: ALG PRO & d
ppend...
Bearing Diztance Type Horthing (¥} Ea=ting (X}
POB  1558417.7359  3267409.4032 . Lispiay
N 88719'40" E 1108.6238 7
P 1558450.0894 3268517 5550 Prin
Delta: 1717'42"
Radius: 21120.0000 Help
Aroc: 477 3517
Chord: 477 3416 N 88758'31" E
Tangent ; 238 . 6860
N 1740'20" W = Radial In
Radius Point: CE 1537339.0850 3269133.90918
N 0"22'38" W = Radial Out

FT 1558458 6270 3268994 8202
N 89737'22" E 1350.2973
PE 1558467 .5197 3270345 . 0882
Delta: 12721'10"
Radius: apoo.oooo

Arc: 646.7830
Chord: 645 .5311 S 84712'04" E
Tangent : 324 6500
N 0"2z2'38" W = Radial In
Radius Point: CC 1555467 .5847 3270364 8452
N _11"‘:9'?1" F = Radial Mt )
£ | | [

The ASCII report is displayed to the screen.
3. Review the report and close the window when done.

4. Select Close to dismiss the Reports box.
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Creating an XML report
1. Choose Tools > Application Add-ins.

= Toggle on XML Reports if it isn’t already on.

&4 Application Add-ins

Awailable; oK
I:‘TopoFiaiI Tranglator Add-n -~

I:‘ Track to Alignment Add-In

I:‘ Tranglate Graphic Elements Add-In

I:‘ Traverse Edit Add-In

I:‘ Tunnel Surface Commands Add-n
I:‘ Turnouts Add-in

@Visualization Addn

@XML Feport Add-In

Cancel

Drescription -

The Active Project Settings Add-In provides a floating dialog that displays the active surface, horizontal and
vertical alignments and superelevation,

Command SR ST T T
" ks " ® ks ks ks

Commands placed in Tool: menu

45
o
<8

=  Choose OK.
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2. Choose Tools > XML Reports.

Select the Station Offset tab.
Set the From Horizontal Alignment to SH 86.
Toggle on Station Base.

= Under the Features category:
= Set the Surface to D_ SH 86 Finished-Grade.
= Highlight the cut and fill features. Hint: You can sort by
Style to make it easier to find them.
= Toggle on Interval and key in 25
28 XML Reports (=)
Stakeout ] Legal Description ] Surfaces ]
Main ] Geometry Station Offset l Clearance ]
From =
(+ Horizontal Alignment: [SH g5 - ﬂ ﬁ
 Suface: ’—_| Save As...
Feature: ’—_| J
Help
lioﬂllz;gr:tal?ligm‘na‘dsi ﬂ (+ Station Base ¢ Station Offset
Selected:
Features ™ Include On-Alignment Poirts
Sufage: [D_SH 86 Finishe: v
Features:
MName | Style i ﬂ
Exterio... Exterior Bound N .
SH;:E?.. D_'T':EI:of-oaTt ary ™ Include Horizontal Event Points
SH 86... D_Top-of-Cut ™ Include Vertical Event Points
SH 86... D_Toe-of-Fill
SHEE... D_Toe-of-Fill ¥ Interval: [25.00 ﬂ
SHB86L...D_SHOULDER - .
SH 86... D_SHOULDER Offsst: J
SHB6L..D_POSS =
SH 86... D_POSS - .
SH86. D_LANELINE  |v] LS
<) 5] sa: oo 4
Al | MNone | Filter... | Stop: J
File MName: |
Preferences... | Close
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3. Choose Save and key in the name 12345DES_SH86_CF.xml

B Export

Savein: | I InRoads

' 12345DES_SH86_CF.xml

File name: |12345DES_SHEE_CFJOT|I

Save as type: |XML File {*ml}

j Cancel
Help

The report browser will start automatically. If it doesn’t for some reason
or you want to look at this same report later, choose Tools > View XML

Reports.

) Bentley InRoads Report Browser - C:\Projects\12345\Design\InRoads\SH 86 STA OFF Cut and Fill FTRS.xml

[B9jf=1 %]

File Tools Help

]C:\Frogmm Files\Workspace-CDOT\Stand

|1 Bridge

5 cooT

|=1 Clearance

|=3 Custom

|0 DataCollection

|1 Geometry

"1 Images

|71 LegalDescription

|1 Schemas

|1 Stakeout

Y23 StationOffsst

A StationBaseCoordinates x|

A StationBase Single xs|

Af] StationBaseVerticalClaarancs xsl
Aj] StationOffset xs|

A:| StationOffsetAlong Single Alignment..
}Q StationOffsetAlongSingle Alignment!
&i] TransverseFeaturs xsl

[l Sufaces

|21 Tumouts

|1 _Themes

3] cdotformat sl

4] format xsl

] rawsami xsl

A7 ShowAllxs|

Alignment Name: SH 86
Alignment Description: SH 86 Centerline
Alignment Style: ALG_PRO

Pomt A R A R AL R S R AL R S SR Rk Specified Alignment - - - - - -

Type Station Radial Direction Northing Easting Elevation
POB 100+00.00 S 1°402038" E 155841774 3267409.40 6630.070
FOT 100+25.00 5 1°4020.38" E 1658418.47 3267434 39 6629.130
POT 100+50.00 5 1°4020.38" E 1558419 20 3267459 38 6628191
POT 100+75.00 5 1°40'20.38" E 1558419 92 3267484 37 6627 251
POT 101+00.00 S 1°4020.38" E 1558420 .65 3267509.36 6626.311
POT 101+25.00 S 1°402038" E 1558421.38 3267534.35 6625371
POT 101+50.00 5 1°4020.38" E 1658422 11 3267559.34 6624 432
POT 101+75.00 5 1°4020.38" E 1558422 84 3267584 33 6623492
POT 102+00.00 5 1°4020 38" E 1558423 57 3267609 32 6622 552
POT 102+25.00 S 1°4020.38" E 1558424 30 3267634.31 6621.613
POT 102+50.00 S 1°402038" E 155842503 3267659.30 6620.673
POT 102+75.00 5 1°402038" E 1558425 76 3267684 .29 6619.733
POT 103+00.00 51°4020 38" E 1658426 49 326770928 6618.793
POT 103+25.00 5 1°40'20. 38" E 1558427 22 3267734 26 6617854
POT 103+50.00 S5 1°402038" E 1558427 95 3267759.25 6616.914
POT 103+75.00 S 1°402038" E 1558428 68 3267784 24 6615.974
POT 104+00.00 5 1°4020.38" E 1658429 41 3267809.23 6615.034
POT 104+25.00 51°4020 38" E 1558430.14 3267834 22 6614.095
POT 104+50.00 51°4020.38" E 155843087 3267859 .21 6613155
POT 104+75.00 S 1°402038" E 1558431.60 3267884 .20 6612.215
POT 105+00.00 S 1°4020.38" E 1558432.33 3267909.19 6611.276
POT 105+25.00 S 1°4020.38" E 1558433.06 3267934 18 6610.336
POT 105+50.00 S 1°4020. 38" E 1658433.79 326795917 6609 396
POT 105+75.00 S 1°40'20. 38" E 1558434 52 3267984 16 6608 456
POT 106+00.00 S 1°4020.38" E 1658435.25 3268009.15 6607.517
POT 106+25.00 S 1°4020.38" E 1558435 98 3268034 14 BB06.577
POT 106+50.00 5 1°4020.38" E 1658436.71 3268059.13 6605 637
POT 106+75.00 5 1°40'20.38" E 1558437 43 3268084 12 6604 698
POT 107+00.00 51°4020 38" E 1558438 16 326810911 6603 758
onT 1n7.98 nn < 4e4mvan 29" £ 4££2422 20 2982124 No ren9 212

ul (2]

|

Page 446

Roadway Design Using InRoads




Chapter 13 Creating Reports

4. On the Report Browser, select the style sheet TransverseFeature.xsl.

o) Bentley InRoads Report Browser - C:\Projects\12345\Design\InRoads\SH 86 STA OFF Cut and Fill FTRS.xml

(=1

File Tools Help

|C:\F‘mgmm Files"Workspace-CDOT\Stand

|- Bridge

|03 cooT

|- Clearance

I Custom

|- DataCollection

I Geometry

|- Images

I LegalDescription

I Schemas

|=7 Stakeout

K= StationOffset

Q StationBaseCoordinates xs|

Q StationBaseSingle xs|

Q StationBaseVerticalClearance xsl
)g StationOffsst xsl

Q StationOffset Along Single Alignment :
Q StationOffset Along Single Aignment|
Q TransverseFeature xsl

I Surfaces

|21 Tumouts

1= _Themes

Af] cdotformat xsl

g format xsl

g rawaml sl

g ShowAll xsl

(] M I [)]

SHB6Top-of-Cut
SH 86Toe-of-Fill

SHB6Top-of-Cut
SH 86Toe-of-Fill

SHB6Top-of-Cut
SH B6Toe-of-Fill

SHB6Top-of-Cut
SH B6Toe-of-Fill

SHB6Top-of-Cut
SH 86Toe-of-Fill

SHB6Top-of-Cut
SH 86Toe-of-Fill

SH86Top-of-Cut
SH 86Top-of-Cut
SH 86Toe-of-Fill

SHB6Top-of-Cut
SH 86Top-of-Cut

SH86Top-of-Cut
SH 86Top-of-Cut
SH 86Toe-of-Fill

SHB6Top-of-Cut
SH 86Toe-of-Fill

100+50.00
100+50.00

100+75.00
100+75.00

101+00.00
101+00.00

101+25.00
101+25.00

101+50.00
101+50.00

101+75.00
101+75.00

102+00.00
102+00.00
102+00.00

102+25.00
102+25.00

102+50.00
102+50.00
102+50.00

102+75.00
102+75.00

-38.78
4693

-38.76
44.09

-38.68
4194

-38.47
3944

-38.26
36.94

-38.04
30.75

-38.09
31585
3155

-37.61
36.12

-37.35
30.00
30.00

-37.44
31.30

6627881 1658457 96
6623.761 1658373.28
6626938 1658458 67
6623128 1855375.85
6625984 155845931
6622 548 1658378.73
6625009 1658458 83
6622 025 165838196
6624 034 1658460.35
6621.502 155838519
6623.059 1858460.87
6621593 165839210
6622127 1655461.64
6620.521 1655392.04
6620.521 1558392.04
6621.108 1658461.90
6620.859 1658386.20
6620.124 1658462 .37
6618.900 1655395.04
6618.900 1558395.04
6619.200 165846319
6617.742 165839447

3267458 25
3267460.72

3267483 24
326748566

3267508.23
3267510 .58

3267533.23
326753550

326755822
326756042

3267583.22
3267585.23

326760821
3267610.24
3267610.24

3267633.21
3267635.36

326765821
326766017
326766017

3267683.19
3267685.20

&)

=

(¥

5. Choose Tools > Format Options from the browser.

Format Options
Mode Precision Format Close
Morthing/Easting: 012 -
Elevation: 0123 - w
Angular: |Degrees j |D.12 j |ddd"mm'ss.s"j
Slope: o1z =] [s0% =l
Linear: 0.12 -
Station: |D.12 j |ss-iss.ss j
Acres/Hectares: 0.1234 -
Area Units: m
Cubic Units: 012 =
Direction: |Bearings j |D.12 j |ddd"mm'ss.s"j

You can change any of the formats or precisions shown and it will
automatically change the report.

Choose Close.

If you would like, save the file by choosing File > Save As. It can be
saved as an HTML file, or you can copy and paste the data into another

text editor.
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7. Exit the browser and Close the Report dialog.

8. Exit MicroStation and InRoads. If prompted ‘Do you wish to save
changes to geometry project 12345DES?’ Select No.

Optional Activities
1. Print one of your reports if a printer is available.

2. Experiment with any other report options you would like.
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14.  Intersection Modeling

Overview

It is not unusual, when you are working with InRoads, to run across situations that
don’t fit neatly into the roadway modeling mold — situations where a template and
alignments or even templates, tables and alignments don’t give you the flexibility
you need. For example, intersections and interchanges — something you run into all
the time in highway design.

One of the best ways to accomplish these tasks is to model the features. You can
think of it as developing the breaklines that would be collected if the site were
surveyed after being built. This is accomplished using a variety of techniques,
including some commands that you have already used in class and some new
commands introduced here.

We’ll start by running Roadway Modeler for each of the roadways, then use
several different Design Surface and Edit Surface tools to combine the two surface
created by Modeler and the develop the returns. These same techniques are
employed in many situations, such as interchanges and pedestrian refuges.

Roadway Design Using InRoads Page 449



Colorado Department of Transportation

Page 450 Roadway Design Using InRoads



Chapter 14 Intersection Modeling

Lab 14 — Intersection Modeling

Start InRoads
1. Start InRoads using your desktop icon.
2. From the MicroStation Manager, select File > New.

= Set the folder to \Design\Working and key in the name
CU12345DES_SH86-SR_Intersect.dgn file.

7 New

Directory

Files: Directories:

[ CU123450E5_SHEE-5SR_Intersect.dgn C:AProjectsh1 23455D esigniiw orking,
123458DES_Prof.don =2 T

CIU12345DES_Model. dgn [ Projects

CU12345DES_Prof.dan = 12345

CIU12345DES_Vis.dan (= Design

= working
Cancel
File Type: Dirives:
MicraStation DGN Files [* dan] ~| B =1 Help
™ Show File lcons
Seed File
.. AStandards-Global\MicroStationtseedy3D-5eed_COOT dgn Select...

3. Select OK to create and OK again to open the file.
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Open your InRoads data files

1. Select File > Open.

Toggle the Files of Type option to Projects (*.rwk).

2.
3. Double-click on 12345DES.rwk.
4,

Cancel the Open dialog.

Set your InRoads locks

1. On the locks toolbar, ensure that Write lock is on in Pencil mode and
toggle Locate Graphics to Locate Features and Report lock is on.

Locks

<lnnamed:

8 SN H S

bt

Locks

y

<Unnamed:

B BN B

e i
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Model the Roadways

The first portion of modeling an intersection involves modeling the
roadways. In the next series of steps, you will model both roadways, but
rename the surfaces so you will have each roadway as a separate model.

Model SH 86

1. Select Modeler > Roadway Modeler.

)

Roadway Modeler

& Roadway Modeler

Advanced ] Report ] Layer Cortrols ]

Horizontal Alignment: |SH 26 j
Vertical Alignment: |SH 36V j Help
Superelevation: | 60 mph j
Boadway Definition: Criginal Surface:
SH 86 Default -
SH 86 with dec table 12345 existing ground ol
D_5H 86 Finished-Grade
D_5H 86 Base-Course-Top .
D_5H 86 Subbase-Top »
Limits
IV Station Default

Stat:  [220-00.00 4| 100-0000
Stop:  [230+00.00 ﬂ 366+50.50

Cut and Fill Features
Iv¥ Create Cut and Fill Features

Main  Advanced l Report ] Layer Controls ]

Mode Sides
+ As Defined v Left
" Backbone Only Iv¥ Right

Superelevation Transition Control Lines Subgrade Intercept
V¥ Apply To Iv Display " Mo Intercept
" First Layer {+ First Layer {+ First Layer
+ Al Layers " Al Layers " Previous Layer

Iv¥ Empty Design Suface ™ Add Transverse Features
Iv¥ Add Exterior Boundary
™ Densify Curves using Chord Height Tolerance

™ Use Blevation Interpolation in Unsuperelevated Backbone Areas

i s i i

Mame Style Renaming at Template Drops Critical Sections
Left Cut: |L_toe |E:deri0r Boundary j Left Prefix: SHa6 ¥ Horizortal Cardinal Points
Left Fill: |L_toe | J Center Prefoc:  [SHag ¥ Vertical Cardinal Points
Right Cut: |R_toe |E:deri0r Boundary j Right Prefic: ~ [5H 86 ¥ Horizortal Event Points
Right Fill: |R_toe | J Suffic Seed:  [p ¥ Vertical Event Paints
i i s i
Apply Preferences... | Close | Apply | Preferences... | Close |

= On the Main tab, select the SH 86 with dec table.

= Choose SH 86 as the Horizontal Alignment.

= Select the 12345 existing ground as the original surface
= Set the Begin Station to: 220+00

= Set the End Station to: 230+00

= While you would normally model the entire roadway, you
will limit the model here, making a smaller intersection
surface to speed the process.

= Toggle on Create Cut and Fill Features and set them as
shown. This creates a continuous feature for the left and
right toes, which will later be used in making an exterior

boundary.

= Set the Advanced tab as shown.
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2. Apply.

Save the Surfaces

3. Select File > Save > Project.
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Model the side road

Import the horizontal alignment

The side road alignment has already been defined in an input file, which
you will load in the next series of steps.

1. Select File > Import > Geometry.
2. Choose the ICS tab.

3. Browse and choose the SideRoad.ics file from the
C:\Projects\12345\Miscellaneous folder.

& Import Geometry E]
From Graphics | ASCIl | INR ~ ICS | Vertical from Surface |
C:\Projects’ 12345 \Miscellaneous*.SideRoad ics
Preview...
Help
Close

= Choose Preview if you would like to see the contents of the
ics file.
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= Choose Apply to import the alignment.

2 Results

SEX

coinput file for Side Eoad

Cloze

éet Seq N

Store Fig SideRoad (500-502) 500 3900
SideRoad { 500 501 502 )

<

Coordinate sequence is northing, sasting.
Store
500 1554533 .43 3279686.08
500 1554533 .43 3279686.08
501 1555884.03 3279671.70
501 1555884 .03 3279671.70
502 1556883.30 3279660.92
502 1556883 .30 3279660.92
Auto Plot 0.0 |ALG SECONDARY
Flotting height i= 0.0o0

Active point featurespreference i= ALG_SECOHNDARY
Active linear featurespreference iz ALG SECONDARY

Save Az

elevation Append...

Dizplay

0.00 Default -
Frint

0.00 Default
Help

duyddd

0.00 Default

4. The Results box appears and lists the points and alignment just created.

5. Close the Results box.

6. Fit your view.

Since Auto Plot is used in the text file, the graphic displays for the

alignment as it’s created.
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7. Make the new alignment active.

& Bentley InRoads 2004 Edition

M=%

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

<Unnamed: ~ g @\)’fx B & B

-l Geometry Projects

= 123450ES
+-%o% Cogo Buffer

{22 Default  MNew...

£} surfaces 2 Delete

Toggles the Style Loc

MName

| Type Description By Whom

£ ] 1l

(2]

= Right-click on the SideRoad alignment in the Geometry
portion of the Explorer menu. (Select the Geometry tab at
the bottom if it is not the active tab.)

= Choose Set Active.

8. Verify that the side road alignment is active by checking that the red box
is to the left of the name SideRoad.

& Bentley InRoads 2004 Edition

M=%

-l Geometry Projects
= 123450ES
+-%o Cogo Buffer

+- 7 SHas

[

+ et Def:

& surfaces 2 Geometry | @4 | v

Active horizontal alignment: SideRoad

Fle Suface Geometry Evaluation Modeler Drafting Tools Help

<Unnamed> ~ g @\)’fx B & B

MName

| Type Description By Whom

£ ] 1l
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9. Back on the Import dialog, (If you closed it before, choose File > Import
> Geometry and select the ICS tab.)

= Browse again and choose sideroadV.ics from the
C:\Projects\12345\Miscellaneous folder.

& Import Geometry E]

From Graphics | ASCII | INR ~ 1C5 | Vettical from Suface |

File Name:

Apply
C:\Projects' 12345 \Miscellaneous'Side RoadV ics

Help

Close

10. Choose Apply to import the vertical alignment.

= The Results box will appear again with the vertical
alignment information.

g Results l=Joles
1) Cloge |
Vertical Alignment: 12345 Side Eoad |
huto Plot 0 IALG FRO_Vert ﬂl
Flotting height i= 0.0o | Append
Active point featurespreference i= ALG_PRO Vert i
Active linear featurespreference iz ALG FRO_Vert Dielay
1 Station Elev Length of Curve
Vertical Start Print
20+25.68 6627.01 a
24+00.00 6622.25 100.00 Help
25+00.00 6624 .67 a
27+00.00 6621.00 200.00
Vertical End
28+00.00 6620.35 SideRoadV
Tangent :
POB 20+25 .68 6627.01
BVC 23+50.00 6622.89 =
Grade: -1.27% i)
< bl

» Close the Results box and the Import Geometry dialog.

Page 458 Roadway Design Using InRoads



Chapter 14 Intersection Modeling

11. Verify that the vertical alignment was imp

orted by looking at the

Explorer portion of the InRoads menu. By using the + sign next to the
geometry project and the horizontal alignment, you can “drill’ down to

see the horizontal and vertical alignments.

+jo Default

B sufacs. 8 Geometry [@ <[] )

23 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
<Unnamed: - @\)fx =B
Mame | Description By Whom 1
o4 CDOT User
f SH 86 SH 86 Centerline CDOT User
2 [fsideraad (500 501502 ) CDOT User
+- 7 sHas
> = m SideRoad
> SideRoady

12. Choose File > Save > Geometry Project to save the geometry project

with the new alignments.
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Copy and modify a typical section to use for the approach road

Instead of creating a new typical section, for the approach road you will
use a copy of the 2-lane typical you created previously.

1. Select Modeler > Define Typical Section.

& Define Typical Sections

&
X

Library Name:

Templates 1CLrt,-"FiII Tables] Material Tables | Decision Tables | Transition Control
12345DES
Library Descrption: CDOT Configuration

1]

Name

Description | Last Revision | Revised By |A
Urban-4-Ln Urban 4 lane 11/17/2006 12:19:0... cdot | )
Ramp-2-Ln-Left Ramp 2 Lane <250...11/17/2006 12:13:0... cdot Rename...
Crowned_B10 Crowned Type B, 1...11/17/2006 12:15:1... cdot |
Ramp-2-Ln-Right Ramp 2 Lane <250..11/17/2006 12:15:1... cdot =\ Delete
Urban-4-Ln-Raised-Media...Urban 4 Lane - Su... 11/17/2006 12:19:2... cdot
SH 86 2L -2| Rural 4 Lane Rural 10° S... 11/23/2007 5:14:48 ...CDOT User |
5H 86 1L-1L Rural 2 Lane Rural 10 5... 11/23/2007 5:14:17 ...CDOT User = :

8] Digplay...
Preview

Ha:

= Beport...

ll

Help

I Display Backbone Only

Close

2. Highlight SH 86 1L-1L Rural and select Copy.

&% Copy Template E]
Hame: |5H 86 1L-1L Fural -
- Cloze
Description: 2 Lane Rural 10° Shoulder
Help
To
Hame: SR 1L-1L Rural

Desciiption: 2 Lane SR §'

Shoulder

3. Change the name as shown and choose Apply.
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£ Define Typical Sections Q O
Templates iCub-"FiII Tables] Material Tables | Decision Tables | Transition Control
Library Name: 12345DES New. .
Library Descrption: CDOT Configuration Edit
[ Name Description | Last Revision | Revised By ||| |1 Copy Y
Ramp-2-Ln-Left Ramp 2 Lane <250...11/17/2006 12:19:0... cdot
Crowned_B10 Crowned Type B, 1...11/17/2006 12:19:1... cdot Rename...
Ramp-2-Ln-Right Ramp 2 Lane <250...11/17/2006 12:19:1... cdot |
Urban-4-Ln-Raised-Media...Urban 4 Lane - Su... 11/17/2006 12:19:2... cdot L Delete
SH 86 2L-2L Rural 4 lane Rural 10° S... 11/23/2007 5:14:48 ...CDOT User 7
SH 86 1L-1L Rural 2 Lane Rural 10° S... 11/23/2007 5:14:17 ...CDOT User | |
SR 1L-1L Rural 2 Lane SR &' Shou...11/24/2007 1:04:59 ...CDOT User = :
8] Digplay...
Preview 7l Beport...

I Display Backbone Only

Close

With the SR 1L - 1L Rural typical highlighted, select Edit.

Change each of the layer names from D_SH 86 to D_SR by highlighting

the layer, keying in the new name and selecting Update.

£ Edit Template

Layer ]Segment ] Mirmor ] Superelevation l

Template: SR 1L-1L Rural Description: 2 Lane SR &' Shoulder
Layer: Description:
Name: 1D_5R Subgrade-Top D_5R Finished-Grade D_5R Finished-Grade
e D_5R Base-Course-Top D_SR Base-Course-Top
Degerption: [D_SR Subgrade-Top D_SR Subbase-Top D_SR Subbase-Top
— Offsts — . |D_SR Subgrade-Top D_SR Subgrade-Top

Honizontal: 1;}_{}5
Vertical: 1_5_33

0.0
02
04
05
07
03
Az
14
A6
=T ]

-30.0 -24.0 -1E8.0 -12.0 &0 0.0 6.0 120 180

Close

240 0.0

Highlight the Finished Grade and select the Segment tab
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£ Edit Template
Layer Segment | Mimor I Superelevation I
Template: SR 1L-1L Rural Description: 2 Side Road &' Shoulder
i~ View B i
; : : Name | Description | Fe__Et:._LCllgr_[_[AJ Previous > |
W LeftSide ¥ Right Side RT_Edge-of-Pav... Edge of Pavemen...D_EOP [ =
RT_Shoulder D_sHO.. [l
Zone: Left Backbone «| |RT_POSS D_ros..
. _ I = LT_Laneline D_LAN... Edt TC... |
Edit Mode: lGIobal l.l LT_Edge-of-Pav... D_EOF
G LT_Shoulder D_sHo.. New TC... |
Fodty: !leed _Z_I I T PASS n pnc BN [+
— Input ﬂl
Slope: [200% « [22zm De [10.00 HA: |-50.00 Updaie |
Width: 110,00 ¥ 044 Dy: [0.20 WH: 002 Help |
F
0.0
02 -
04 e

-24.0 -1E8.0

© ® N o

Set the Zone to Left Backbone.
Set the Edit Mode to Global.
Use Previous> or <Next to make the shoulder segment active (green).

Change the Width to 6 and tab.

£ Edit Template = i=] %]
Layer Segment | Mimor I Superelevation I
Template: SR 1L-1L Rural Description: 2 Side Road &' Shoulder Mew
-—!Eﬁlew : : : Name | Description | Feat.. I Calor I |»|  Previous > |
¥ Left Side ¥ Right Side RT_Edge-of-Pav... Edge of Pavemen...D_EOP [ =
RT_Shoulder D_SHO.. [l < et |
Zone: |Left Backbone _~| |RT_POSS p_ros..H
; _ LT_Laneline D_LAN... Edt TC... |
Edi Mode:  Giobal x| |CT EdgeofFav. D_EOP
o LT_Shoulder D_SHO.. [l New TC... |
Fodty: !leed _Z_I I T PASS n pnc BN [+
— Input Delete |
Slope: [2.00% x [HE00 D< [500 HA%: [50.00 Updaie |
Width: [5.00 ¥ 036 Dr: [0.12 WH: 002 Help |
0.0
Close
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10. Repeat for the Right side and for each layer.

£ Edit Template

Layer ]Segment ] Mirmor ] Superelevation l

Template: SR 1L-1L Rural

Name:

Description: |D_SR Finished-Grade
~Offsets — 7|
Honzontal:

Vertical:

1D_SR Finished-Grade

0.00

1D.DD

Description: 2 Lane SR &' Shoulder

Layer: Description:

New

D_5R Finished-Grade
D_5R Base-Course-Top
D_SR Subbase-Top
D_5R Subgrade-Top

_SR Finished-Grade

_SR Base-Course-Top
_SR Subbase-Top
5

D
D
D
D_5R Subgrade-Top

Move Down
Delete
Update

[ b | Help

dude

0.0
02
0.3
0.5
07

-10
12
-1.4
-15

-7

-20.8

11. Save the typical section library.
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Create a roadway definition

Before modeling, you must have a roadway definition for the Side Road.
For this example, you will use the new two-lane template and the same

variable slope decision table.

12. Choose Modeler > Define Roadway.

13. Choose New.

& New Roadway E] 0
Name: [5F wih dec bl | ......... = .Ealy.........\él
Deseription: |Side Foad Cloge

Help

= Enter the Name and Description as shown.

= Choose Apply.

ﬂ Define Roadway

Main ] Defaults ]
Library Name: 12345DES
Library Descrption:  Definitions for SH 86 and SideRoad

Copy

Roadway | Description
SH 86 110+00 to 366+60
SH 86 with dec table Variable slope dec tab
SR with dec table Side Road
<] I (2]

Rename...
Delete

Beport...

i

Help

Close
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14. Highlight the new roadway definition and choose Edit.

e

£ Edit Roadway
Main ] Horizontal and Vertical Controls | Right-of-Way Controls
Roadway Mame: SR with dec table
Description: Side Road
Station Template
<] | 2
Close

15. Choose New and enter the information shown.

M=

X

3

ﬂ Roadway Entry

Station: 19+DD'DD [ I-?:riS:ot:tal' 0.o0

Mode: [Goth = S
P8 [Bath Yertical; jg_gg

Interval: {25 00

I~ Use Transition Templates
- Alignment Side Dptions —

Both Left FRiight

Template: [sRALILRwal =] | = |
Catch Point: ]Decision Table L] ] ok j ] i —j
Mame: ]Variable Cut and Fill L] ] j 1 _"j
Horizontal Bench: ] 1 1
Ditch/Shoulder: ] T J ] _,j 1 T ;j
M awimum Cut: I ] fid ] fz ]
M awirmum Fill I ] fid ] Iz ]

= Help

=  Select Apply to create the Entry.

* Close the Roadway Entry dialog.

» Close the Edit Roadway dialog.

= Close the Define Roadway dialog.
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16. Select Modeler > Roadway Modeler.

On the Main tab,

Choose SideRoad as the Horizontal Alignment and
SideRoadV as the Vertical.

Highlight the Roadway Definition SR with dec tab.
Select the 12345 existing ground as the original surface.
Toggle off the Station Limits.

Toggle on Create Cut and Fill Features and set them as
shown. This creates a continuous feature for the left and

right toes, which will later be used in making an exterior
boundary.

On the Advanced tab, toggle off Superelevation.

Change the Left, Center and Right Prefix as shown to
designate side road features in the new surfaces. Be sure to
make the right and left prefixes unique by putting a space
after the “S” in the right prefix.

& Roadway Modeler

E] & Roadway Modeler E]

Main ]Ad\ranc:ed ] Report ] Layer Cortrols ]

Main  Advanced l Report ] Layer Controls ]

Horizontal Alignment: |SideRoad j Mode Sides
) ) (+ As Defined v Left

Vertical Alignment: |SideRoadV j Help | - e  mch

Superelevation: | j BETEITY g

Roadway Defiition: Original Surface: l—uperelev 10 l;mlg)s.moln Control Lines iubNgm:i;e Intercept

SHE6 Defaut ~ S sy Lo

SH 86 with dec table 12345 existing ground ol (* Firgt Layer (* Firgt Layer

SR with dec table D_5H 86 Finished-Grade
D_5H 26 Base-Course-Top e {+ " Al Layers " Previous Layer
D_5H 86 Subbase-Top »

Iv¥ Empty Design Suface ™ Add Transverse Features

Default

J 23+00.00

Iv¥ Add Exterior Boundary
™ Densify Curves using Chord Height Tolerance

™ Use Blevation Interpolation in Unsuperelevated Backbone Areas

Cut and Fill Features - {+ o o
¥ Create Cut and Fill Features

- Mame Style Renaming at Template Drops Critical Sections
Left Cut: |L_toe |E:deri0r Boundary j Left Prefix: SR ¥ Horizortal Cardinal Points
Left Fill: |L_toe | J Center Prefic:  [SR ¥ Vertical Cardinal Points
Right Cut: |R_toe |E:deri0r Boundary j Right Prefic: [ R ¥ Horizortal Event Points
Right Fill: |R_toe | J Suffix Seed:  [p ¥ Vertical Event Paints

i i s i
Apply Preferences... Close Apply Preferences... Close
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17. Apply.

Save the Surface

18. Select File > Save As.

£ Save As
Savein: | I3 InRoads j |‘j( Ed-

12345DES _SurfSHS6BCTop. dim
12345DE5_SurfSHa6FinGrade. dim
12345DES _SurfSH86SETop. dim
12345DES _SurfSHE65GrTop.dtm

File name: 12345DES_SurfSRF|nGlady

Save as type: |Surfac:es {*.dtm) J Cancel
Help
Active: %SR Finished-Gr@ | Options...

= Set the Active Surface to D_SR Finished-Grade.
= Set the File name to 12345DES_SurfSRFinGrade.dtm
= Choose Save.
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= Continue and save the D_SR Base Course Top, Subbase,
and Subgrade surfaces using the naming convention shown.

£ Save As
Savein: | I3 InRoads j |‘j( Ed-

123450E5_SurfSHA5BCTop. dim 123450E5_SurfSRSETop.dim
123450E5_SurfSHa5FinGrade. dim 123450E5_SurfSRSGrTop.dtm
123450E5_SurfSHa65ETop. dim

123450E5_SurfSHB65GrTop.dtm

12345DES_SurfSRFinGrade. dtm

123450E5_SurfSRBCTop.dim

File name: |12345DES_SurfSRSGrT0p.dtm

Save as type: |Surfac:es (* dtm) j Cancel
Help
Active: |D_SR Subgrade-Top j Options...

= Cancel the Save As dialog.
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Add the new surfaces to your project file

19. Choose File > Save As.

= Set the Save as type to Projects *.rwk.

= Click on 12345DES.rwk.
= Choose Options.

= On the Surfaces tab, click on Add and Update for the new

Side Road surfaces.

&4 Project Options

Roadway Library Preferences ] Styles ]
Surfaces Geometry Project Typical Section Library ]
Browse...
[Add Update | Suface Name | Fie Name ] _More Optrs.. |
] ] D_SH 86 Subbase- C:\Projects’12345\D Hel
[ [E] D_5H 86 Subgrade  C:\Projects 12345\ P
H H D_SR Finished-Grae C:\Projectst12345\0y
H H D_SR BaseCourse: C:\Projects'1234 -
H H D_5R Subbase-Top C:\Projects’12345\0y
) 2] D_SR Subgrade-To C:\Projects'\12345\Dy
£l il >
File Mame:

oK Cancel

20. Choose OK

21. Choose Save on the Save As dialog and overwrite the current .rwk.
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Combine the two models

After completing the two individual models, next you’ll combine the
features from each to create a third surface. Each of the current models

has an exterior, which is the only feature that you do not want from
either model.

1. Select Surface > Edit Surface > Copy Portion of Surface.

g Copy Portion of Surface [Z]

Source Sutace! |p SH 86 Finished G v | Apply |
Destination Surface: |0 SH 85 5R Inter = Close |

Fence Mode: | lanore j M
Eeatures: -
I [se [a] 4| _Besie. |

Ewterior Boundary  Ewterior Boundary

L_toe Exterior Boundary
R_toe Exterior Boundary

5H 8ERT_Edge-of-..D_EOP

SH 8ERT_POSS  D_POSS

5H 86RT_Shoulde... D_SHOULDER

SH 86T oe-of-Fill D_Toe-ofFill
SHARCenterline Centerline w
< > Mane

Help

il

Duplicate Mames:
" dppend ( Replage & R

= Set the Source Surface to D_SH 86 Finished-Grade
» Keyin D_SH 86 SR Inter for the Destination Surface.

The new surface does not have to be created ahead of time — it is created
when you select Apply below.

» Hold down your <CTRL> key and pick the feature Name
Exterior Boundary to un-highlight it in the Feature list.
= Set the Duplicate Names to Rename.

2. Choose Apply. Do not choose Apply more than once, or it will copy the
features again.
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3. Set the Source Surface to D_Side Road Finished-Grade and repeat the
previous process, being certain not to include the Exterior from this
surface, either.

£ Copy Portion of Surface E]
Source Sulface: | gR Finished Grac v | Apply |
Destination Surface: [0 SH 86 SR Inter Close |
Fence Mode: |Ignore j Fiter..
Features:

Mame | Stle | | ﬂ sl
Esterior Boundary Exterior Bounda... [ Help
L_toe Esterior Bounda... [ =
F_toe Exterior Bounda... [

S RRT_Edge-of-Fave...D_EOP |
S RAT_POSS D_POSS [
S RRT_Shoulder D_SHOULDER C
5 RToe-of-Fill D_T oe-of-Fill ) | Al
S RTap-of-Cut D_Top-of-Cut [« —
< | (> Maone
Duplicate Mames:
(" Append  Replace ™ Rename
4. Select File > Save As.

£ Save As

Save in: | I3 InRoads j |‘j( Ed-

123450E5_SurfSHA5BCTop. dim 123450E5_SurfSRSETop.dim
123450E5_SurfSHa5FinGrade. dim 123450E5_SurfSRSGrTop.dtm
123450E5_SurfSHa65ETop. dim 123450E5_SHS86-5R_Intersect.dtm
123450E5_SurfSHB65GrTop.dtm

123450E5_SurfSRBCTop.dim

12345DES_SurfSRFinGrade. dtm

File name: |12345DES_SHEE—SR_Intersed.dtm

Save as type: |Surfac:es (* dtm) j Cancel
Help
Active: |D_sH 86 5R Inter | Options...

= Set the Active Surface to D SH 86 SR Inter.

= Key in the File name
12345DES SH86-SR Intersect.dtm

= Choose Save.
= Cancel the Save As dialog.
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Display the features

Since the features currently shown in your file are not from the new
surface intersection, you should display the new ones.

1. Make the intersection surface active.

2. Using MicroStation, delete all of the features (TC lines) that currently
exist in your design file. (You can delete everything in the file using a

fence or selection set.

3. Select Surface > Update 3D/Plan Surface Display.

&% Update 3-D/Plan Surface Display

ME] X

Mode: {+ Digplay On " Display OF
Fence Mode: [|gnore -

Surfaces:

H 86 Subgrade-Top
R Finished Grade

F Base-Course-Top
R Subbase-Top

D
D
D
D
D
D_SR Subgrade-Top
D

_S
_S
_S
_S
5
5

I Trangles | Slope Yectors
[ Contowrs | Profiled Model
v Featwes: | Gridded Model

SH 86 Subbasze-Top S

H 86 SR Inter w
I Perimeter | Surface Elevations | Color-Coded Aspects

I Color-Coded Elevations
[ Color-Coded Slopes

M ame | Style | Description ||
L_toe Exterior Bou..Created By ...
L_toel Exterior Bou..Created By R
F_toe Exterior Bow...Created By R...
R_toel Exterior Bow...Created By R...

S RRT_Edge-..D_EOP Created By R
S RRT_POSS D_POSS Created By R...
S RBRT_Shoul.. D_SHOUL... CreatedByR. .
5 RToe-of-Fil  D_Toe-of-Fi..Created By R... [+

< >

Cloze
Filter...

Help

Al

Hone

Set the Mode to Display On.
Highlight the intersection surface.
Toggle on Features.

= Select All
= Choose Apply
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Model the returns

1. Ensure that Write lock is on in Pencil Mode.
2. Ensure that Locate Feature/Locate Graphics is set to Locate
Features.
Locks |:|
<Unnamed: ~ F @\)’fx el El
3. Select Surface > Design Surface > Fillet Features.

choose the shoulder features.

& Fillet Features

E]

ﬂ

Diestination Suface:

™ Triangulate Suface

B -
Badius: 75.00 ﬂ
Fillet Feature
Interval 5.00 ﬂ
I Shoke Tolerance: ,Umi
Hame: SW_Shoulder - ﬂ
Feature Style: O SHOULDER -
Paint Type: Breakline h
Duplicate Mames:
. e *
™ Exclude from Triangulation
™ Generate Graphics Only
™ Egtension Length: |00 ﬂ

[™ Elevations fram Destination Surface
[ Copy Beference Feature Points Close
Reference Feature 1 Fi

. ilter...
Gurface: D_SH BESF Inter -
L=t SH BERT_Shoulder ¥ M
[~ Dffset 0.0 ﬂ Help
L] ,7

[ Elevation Ad|ustment U i)

Reference Feature 2

Suiface: W
Mame: ,W‘
I Offset o #
r o |
I Elevation Adjugtment: lﬂﬂﬂi ﬂ

H“-\-.
Hx\\—‘“"‘&
-\_‘_‘_\\_H
[ T
i
]

Set the dialog as shown. Use the target button to graphically

] I, o S
Y N ey e S
N B S e
| _//"‘ el
—

Apply and move your cursor to see the options for filleting the two features.

|

-

/

[~

k/’(//
}

When the fillet is in the quadrant you want, <D> to accept it.
-\__\_\N
]
-»h____‘_hh‘_‘

=1

/

[ [ ] ]

Roadway Design Using InRoads

Page 473



Colorado Department of Transportation

4. Change the Radius, reference features, feature name and feature style as

shown.

= Remember to use the target button to graphically choose the
EOP features on the SH 86 and Side Road.

2 Fillet Features

Q =

Destination Surface:

Radius: E7.00 #|
- Fillet Feature
Interval: 5.00 iJ

[~ Stoke Tolerance: 10017

Name: 5w _Edge | #
Feature Style: D EOP =
Paint Type: Breakline -

Duplicate Mames:

€ bpr i & e
I Exclude from Triangulation

I Generate Graphics Only

I~ Estension Length:  [0.00 _'*tJ

I~ TIriangulate Surface

I Elevations from Destination Surface

Apply

I” Copy Beference Feature Points Close

Reference Feature 1

]

Surface: W Filter...
Mame: {W ‘_ﬂ Freferences...
I~ Offset: jD_DD—‘— ‘_ﬂ | Help

[ Elevation Adjugtment: Ig—g‘g—‘ _]

+

i~ Reference Feature 2

Surface: W%Sm—rﬁ

M ame: m iJ
I~ Offset: {D_D‘D—‘ iJ
[ Elewvation Adjustment: {000 iJ |

5. Apply and Accept with a <D> to fillet the edges.

e T
"""-\-\.‘h\.\_\\\"\\\_\\\\hﬁ
N

/

/

/{f
>
[ 1]

Page 474

Roadway Design Using InRoads




Chapter 14 Intersection Modeling

6. Change the Radius, reference features, feature name and feature style as

shown.

£ Fillet Features

M=

X

Destination Surface:

Badius:
- Fillet Feature: - |
Interval: 15_00 iJ

[~ Stoke Tolerance: ]DD‘I—‘
Name: Sw_POSS - #
Feature Style: D POSS -
Point Tope:  [Breskine =)

Duplicate Mames:

 spperd € Feplace & Rename
I Exclude from Triangulation

I Generate Graphics Only

I~ Estension Length:  [0.00 _'t]

I~ TIriangulate Surface

I Elevations from Destination Surface

Apply

I~ Copy Beference Feature Paoints

Close
i~ Reference Feature 1 . =
: ilter...
S D_SHBESA Inter =) —J
Mame: iSH E6RT_FOSS = __ﬂ Freferences...
I~ Offset: 10_00 __ﬂ | Help
[ Elevation Adjugtment: iU.UD j;_.]

i~ Reference Feature 2

Surface: W

Mame: W i]:
I~ Offset: {ﬁ“ﬁﬁ— i]:
I Elevation Adjustment: mﬁ— '_*:J

7. Apply and Accept with a <D> to fillet the POSS.

/

] [

-\-‘\“«-____\_
\-\\___(R_\‘

-1

/

[~

/

S

_ﬂ__'_____,-
_—'—'_'_'_'_—'_H--H-\-
_'_'_'_'_,_a—'—'_"\—\
—H_F___,_,.,--""‘"—u\.

[ [ ]
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8. Repeat the process in the NE quadrant for the NE_Shoulder,
NE_Edge-of-Pavement and NE_POSS. Don’t forget to use SE as the
prefix for the feature name.

28 Fillet Features M=
Destination Surface: I I Elevations from Destination Surface
Badius: 75.00 iJ I Copy Beference Feature Points Clase
~ Fillet Feature - | - Reference Feature 1 1 =

Interval: 15_00 iJ Surface: D_SH 86 Sﬁ Ihter | ilter...

[~ Stoke Tolerance: {001 M ame: ]S FET Shoulder ,] j,_.] | Preferences...
Hame: ™ Difset: jg_gg _'*_'I Help
Feature Style: I~ Transyerse Slap 1—‘ -_J

+

Paint Type: Ereakline v] ™ Elevation Adjustment: !D.DD __]
Duplicate Mames: L |
" pppend € Beplace i~ Reference Feature 2

|ac & Fename
- : Surface: r—"—“ﬁ
™ Exclude from Triangulation LU D_5H 86 SR Inter
- M 2 {ﬁ |
I Generate Graphics Only ame SHEELT_Shoulder _‘*_']

I~ Offset: JU_UU j;_—] |

I~ Estension Length: !U_UU j:] I~ Transwerse Slope j 3 _;]
I~ TIriangulate Surface I Elevation Adjustment: 10_00 jﬂ
|

<]

[/

i S
d t

/

7
/
/

[ L~

)

/

/
E

N [~
'—m_d__—f#ﬁ"“ﬁ—h
__P—-”Fﬁ““‘““--__
)Y T T
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Save the Intersection Surface

1. Save the intersection surface by right-clicking it in the Explorer menu
and selecting Save. You will need to choose the Surfaces tab first.

23 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
<Unriamed: B BN | s B
Data Type | Active Features Deleted Ll
+- 28 D_5H 86 Subgrade-Top [A] 15 Breakiine Fea... 10830 % 0
+- 28 D_SR Finished-Grade %Contour Feat... 1] 1] 1]
+-#8 D_5R Base-Course-Top O Exterior Feat... 0 0 0 3
+-#% D_SR Subbase-Tap || [ nferred Brea... 0 0 0 I
+-28 D_SR Subgrade-Top = || | nterior Feat... 0 0 0
* E " Random Feat... 0 0 0
< Il Save As... % i Range Points 0 26 0
% [N Triannles n n n [v]
£ surfaces Set Active | I | (2]
Ready Triangulate
Delete
Empty
Properties...
23 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
<Unnamed: - & @\)fx =B
Data Type | Active Features Deleted Ll
+- 28 D_5H 86 Subgrade-Top [A] 15 Breakiine Fea... 10830 % 0
+- 28 D_SR Finished-Grade %Contour Feat... 1] 1] 1]
+-28 D_SR Base-Course-Top {2 Exterior Feat... a a a 3
+-#% D_SR Subbase-Tap || [ nferred Brea... 0 0 0 I
+ = || | nterior Feat... 0 0 0
* w|| |** Random Feat... 0 0 0
<l Im 2] 1" Range Paints 0 26 0 &
N Triandl n n n i
2 Surfaces | S Geometry | @ 4| » < == | Y]
Finished saving 'C:\Projects!12345'\Design'InRoads\12345DES_SH86-5R_Intersect.dtm’

After choosing Save, the message will appear as shown above, letting
you know the surface has been saved to the hard drive.

You can save your surface using this method at any time.
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2. Repeat the process in the other two guadrants, using Radii of 50 for the
Shoulder, 42 for the Edge and 34 for the POSS.

3. During the process, if you create a feature incorrectly, you can delete the
feature using Surface > Edit Surface > Delete Feature. Warning:
MicroStation Delete does NOT remove the feature from the surface!

2 Delete Feature E] O
Surface: |D_SH 86 SR Inter v Apply |
Fence Mode: Igraore - Close
Features:

Filter...

Mame | Style | [[A] ﬂ g
S AToe-of-Fil D_Toe-of-.. Ci

S ATop-of-Cut D_Top-of-.. Ci 4
SE_Edge D_ECP B Help
SE_Shoulder D_SHOUL EI[EI 4
SH BERT_Edge-of-Pavem...D_EOF G
SH 86RT_POSS D_POSS G
SH 86RT_Shoulder D_SHOUL...C Al
SH 86T oe-af-Fil D_Toe-of-.. Cifse|

< I | B Naone
™ Wiew Trangles | Yiew Contours

[~

/

iy
//f?l\
[

/
!

/

~) [ 1]

By

i

/1{ /

4. Save the Surface again.
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Create sideslopes for the returns

In the next series of steps, you will use your decision table to create the
sideslopes around the returns. In scenarios where a more complex
template was used for the roadways, such as curb and gutter sections,
you can create a decision table that includes all of the features from the
first fillet out instead of only the sideslopes.

1. Select Surface > Design Surface > Apply Decision Table.

&i Apply Decision Table E]
Design Suface: |0 SH GG 5A Inter | Apply |
Exterior Arc: 50000 Close |
L —

Reference Feature

Help
¥ Interval 10.00 ﬂ 4
[ Stoke Tolerance:

Decision Table:

Marme | D ezcription ~
Urbarn_Plains_31max

Urbarn_Plaing_2:1max

Urbar_Roling_3:1ma...

Urbar_Roling_2:1ma...

‘Wariable Cut and Fill Variable slope in cut and fil "
< >
Features
Duplicate Mames:
i i i+ i
Final Interzection M ame:
[ Bemove Loops V¥ Generate Graphics Only
= =

= Choose D_SH 86 SR Inter as the Design Surface.
= Set the Direction to Left.

= Toggle on Interval and key in 10.

= Toggle off Stroke Tolerance.

= Select the Decision Table Variable Cut and Fill.

= Delete anything that is currently in the Final Intersection
Feature Name field.

= Toggle on Remove Loops.
* Toggle on Generate Graphics Only.

2. Apply and identify the new POSS feature as the Primary and the
Reference Features.

= <R>to run the decision table along the entire feature.
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3. Visually check the graphics to make certain they are on the correct side
of the return (i.e. on the outside). If so, toggle off Generate Graphics
Only, Triangulate Surface and Add Primary Feature to Surface, then
run the command again to generate the features.

——
[ =

i

[
|
|
“"-\-..\_\_\_\_\
& Apply Decision Table E]
Design Suiface: 0 SHEG SR Inter | Apply |
Esterior Arc: 5000 Close |

Diirection: | Left

j Freferences...
Reference Feature
Help
v Interval: 10,00 ﬂ

™ Shoke Tolerance:

Decision Table:

Mame | Description
Urban_Plains_3:1max
Urban_Plains_2:1max
Urban_Roling_3:1ma...
Urban_Rolling_2:1ma...
Wariable Cut and Fill  Wariable glope in cut and fil

K]

<] I )

Features
Duplicate Mames:
" Append © Replace ™ Rename  Modify

Final Interzection M ame:

™ Bemove Loops ™ Generate Graphics Only

I Add Primary Feature ta Surface
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4. If the graphics appeared on the wrong side, delete the toe of slope
graphic with MicroStation, change the Direction to Left and try again.

£ Apply Decision Table =1 EY
Design Surface: |D_US1DU App Inter j Apply I
Edteriordve: [ 570000" Cose |
Directign: |Lefl j Freferences... |

— Reference Feature

¥ Intervak W ﬂ ﬁl

[ Stoke Tolerance: |‘| oo
Decigion T able:
I ame | D egcription ﬂ

Urban_Plainz_3:1max
Urban_Plains_2:1max
Urban_Ralling_3:1ma...
Urban Ralling 2:1ma...

— Feature:
Duplicate Mamesz:
¢ pppend € Replace © Rename  Modify

Final Interzection M ame: I

¥ Bemove Loops o

[ Triangulate Suface [ Add Primary Featurs to Suface

5. Repeat this process for the other returns.

6. Save the intersection surface.
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Clean up the decision table features

When a decision table is run on returns such as these, it is not uncommon
for the resulting features to have ‘jags’ in them. Using the Generate
Longitudinal Feature command, you will smooth out these jagged
features by modifying them with a set interval, which will ignore the
vertices causing the problems.
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1. This will be easier to see if you turn Line Styles off under Settings >
View Attributes on the MicroStation menu, then select All.

28 View Attributes (=)
ik
[T ACS Triad [ Fast Cells
[T Background [ Fast Curves
[ Boundary Display [ Fast Font
[T Camera ¥ Fil
¥ Clip Back [ Grid
¥ Clip Front weealo
¥ Clip Yalurne
¥ Congtructions Ne W eights
¥ Dimensions ¥ Patterns
¥ Dynamics WV Tags
¥ Data Fields V¥ Text
[T Displayzet [T TextModes
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2. Select Surface > Design Surface > Generate Longitudinal Feature.

& Generate Longitudinal Feature E] & Generate Longitudinal Feature E]
Main ]Contmls | Main  Controls ]
Surface: D_SHBESRInter Fitter... Horizontal
Eterior Arc 4 Method:
erior Arc: 5~0000" J
Reference Feature P SEJEIEEE 0.00 ﬂ
¥ Interval: 10.00 ﬂ 5T Stop Offset: 0.00 ﬂ Help
™ Stroke Tolerance:
Vertical
Longitudinal Feature [ |0ﬁ39ﬂ0ﬁ39{ j
Mode: C New & Moy Start Offset: oo+
+ Stop Offset: 0.00 |
i i {¥
™ Generate Graphics Only
™ Trangulate Suface
Apply Preferences... Close Apply Preferences... Close

= Set the dialog as shown.

3. Apply and follow the prompts to identify the sideslope feature as the
primary feature, again as the reference feature and then <R> to modify
the entire element. Review the changes to the feature.

4. If the feature is acceptable, repeat for the other decision table features. If
not, Apply the command again to further smooth the feature.
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5. Save the intersection surface.

K;’a’?&
////
[/ ]
Hi=

/
VL
BN

!
~ 7] ]

]

Break the SH 86 toe features

The toe features created by Roadway Modeler consist of one continuous
feature for both cut and fill on each side of the roadways. In order to join these
features into one exterior boundary later, you will break the toe features so they
can later be joined all the way around the combined surface.

1. Select Surface > Edit Surface > Break Feature.

2. <D>on the SH 86 R_toe feature to identify it.

Note: There are two features at the toe — one for the RT_Top-of-Cut
and one for the R_toe. It is important that you choose the R_toe
feature as the correct feature to break. When you identify the
feature, read your prompts to determine which feature you’ve
selected.

[ cooToefaut ] [ @|2|2]4]5]6|7]|8

——>  iccept/Reject F_tos

If you select the Top-of-Cut feature first, then <R> to select the
R_toe feature.

3. <D>to Accept the R_toe feature. You can now track the feature with
your cursor.
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4. <D> in the middle of the intersection to break the feature.

<D> in this vicinity to
break the R_toe .
feature e [
-_____'_,_,_'—'—'—"'_'_—H-_\_‘_"-\-\_._\_
\ _'_'_‘_'__,_,—H—\._\_\_\_
< 1
N |
5. Repeat for the other side of SH 86.
6. Repeat for each side of the Side Road.
Partial Delete the features
In these steps, you will delete the portion of the features that run through
the intersection.
1. Select Surface > Edit Surface > Partial Delete.
= <D> on the right shoulder from SH 86. When it highlights,
Accept with another <D> as shown:
T\_\R__ T \
'-—-_,__F,__-———“__H““-—-
H,—-—f"’ﬁhﬂ_
<D>, Then <D T
to Accept ;ﬁ"“7
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* To identify the Starting Point, <T> on the end of the fillet, then <D> to
Accept as shown: (Be sure to get the very end of the fillet — the fillet will
highlight when you <T> on it. If you don’t get it on the first <T>, you can

continue to <T> and until you do.)

“t—J

-—-.xhha‘-q-.

-\_\-\_\-‘—\-\_
— |

I

/

k-\\"‘"——_.__
-__H—'—'-'_"'_'_'_ﬂ_q_h
__'_‘_‘_'___,_,_——"‘--_._\_
<T>, Then <D> I o
to Accept

N

|

!

~ 7]

~

» To identify the Ending Point, <T> on the end of the opposite fillet, then

<D> to Accept as shown:

T =]

[ F

[

r—]

/

/
]
|

17

<T>, Then <D>
to Accept

\
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Note the feature is deleted through the middle of the intersection.

1

-

1l
i

2. Repeat for each of the other features in the intersection. Remember that
there are two features at each toe — one for the
Top-of-Cut or Toe-of-Fill and one for the toe.

JU
L3
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3. Partial Delete the Centerline of the Side road.

WA

4. Save the intersection surface.

L3
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Create an exterior boundary
1. Select Surface > Edit Surface > Join Features.

= |dentify and accept the features around the perimeter of the
intersection surface in turn. Be certain to identify the new
toes of slope created inside the returns when you come to

them as you proceed around the perimeter.
You MUST identify and accept each feature individually.
(i.e. you CANNOT accept a feature at the same time you

identify the next one.)

When you are identifying the features, be certain to choose the L_toe and
R_toe features along the roadways and the cut features for the returns. If
the wrong one is chosen, <R> and it will select the other one.

You do not have to close the feature; it will be closed automatically
when you change it to an Exterior point type in the next step.

_J
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Change the feature to an exterior

1. Select Surface > Feature > Feature Properties.

M=

&4 Feature Properties
Surfage: D_SH 85 5F Inter -
Feature:

MName | Style | [l
Fi_toe Exterior Boundar... C|
SRTop-of-Cut D_Top-of-Cut Cl
S ATop-of-Cut D_Top-of-Cut C
SH 86T oe-of-Fil D_Toe-of-Fil |
5 AToe-of-Fil [_Tae-of-Fill C
SRToe-of-Fill [_Toe-of-Fill Cl
SHEET oe-of-Fil D_Toe-of-Fil C-
Mw'_Shoulder D_SHOULDER C
S RRT_Shoulder D_SHOULDER C
SH 86RT_Shoulder D_SHOULDER C
S _Shoulder D_SHOULDER C
SRLT_Shoulder D_SHOULDER C
ME_Shoulder D_SHOULDER C
SE_Shoulder D_SHOULDER C
SHEELT_Shoulder D_SHOULDER C,

S RRT POSS D POSS Ll

<] m (2]
Hame: Eterior
Digscription: Created By Foadway Modeler
Parent: Alighment
[~ Fiefresh/Display in Plan View

E3

_
Available: Selected:
B_RAIL_Ty-10M  |a Primary: 1€ gterior Boundary Close
E_RalL_Ty-10R :
B_RalL_Ty-3 : Filter...
B_RalL_Ty-7
B_RalL_Ty-7_SECT List Paints...
Breakline Q
Centerline r ¥ Mew Style...
D ABC Classl 1 Q
' Help
Pay ltems
Marme | Description | From Style |
Triangulation
Feature Type: Exterior =
Faint Density Interval:  [0.oo ﬂ

Style

= Highlight the feature that you just created by joining feature
around the perimeter. (The name will depend upon which
feature you started with when combining them.)

Note: The new feature takes on the name of the feature you started
your join command with, so it may not be the same as the dialog
shown. Use the target button to graphically identify the feature if
you’re not sure of the name.

= Change the Name to Exterior.

» Toggle off Exclude from Triangulation.

2. Choose Apply.
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3. Click on the Style heading to sort by Style

&4 Feature Properties

kJo

Surface: D_SH 86 SR Inter x

Digscription: Created By Foadway Modeler
Parent:

I~ Refresh/Display in Plan Yiew

Feature:
Mame ] Style 12|
E sterior Esterior Boundary
S RTop-of-Cut D_Top-of-Cut
SRTop-of-Cut [_Top-of-Cut
S RAToe-of-Fil D_Toe-of-Fill
SRToe-of-Fill [r_T oe-of-Fill
5H BEToe-of-Fil D_Toe-of-Fill
SHEET oe-of-Fil D_Toe-of-Fill
SH 86RT_Shoulder D_SHOULDER
ME_Shoulder D_SHOULDER
Mw'_Shoulder D_SHOULDER
S RRT_Shoulder D_SHOULDER
SHEELT_Shoulder  D_SHOULDER
SE_Shoulder D_SHOULDER
S _Shoulder D_SHOULDER
SRLT_Shoulder D_SHOULDER
S POSS D POSS 1B
£ 22

+

Style

_
Available: Selected:
B_RAIL_Ty10M  |a]  Primany: =
B_RaIL_Ty-10R 0 ]
B_RalL_Ty-3 : Filter...
B_RalL_Ty-7
B_RalL_Ty-7_SECT 3 2 List Paints...
Breakline —J
Centerline — ¥ Mew Style...
D ABC Classl 1 Q
' Help
Pay ltems
Marme | Description | From Style |
Triangulation
Feature Tvpe: Ereakline -
Faint Density Interval:  [0.oo ﬂ

¥ Exclude from Triangulation

4. Scroll down and find the D_Toe-of-Fill and D_Top-of-Cut features.

5. Highlight all of them, and toggle on Exclude from Triangulation.

6. Choose Apply.

Since you changed the non-triangulating Toe lines to triangulate, you no
longer need these in the triangulation.
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7. Save the intersection surface.

8. Triangulate the surface using Surface > Triangulate Surface.

B4 Triangulate Surface

/o

Surface: D_5H 86 5R Inter 7

Description:

I Estended Data Checks

Features
I” Load Tagged Graphics

I Delete Surface Contents

Filter Talerance: ’0007

Apply

Cloze |

I View Triangles Mairnurn Length: |D.DD ﬂ =
elp

Results
Mumnber of Paints:

Mumber of Triangles:

Elapzed Time [Seconds]:

More...

9. Using what you have learned throughout the class, review the surface
using displays, rotating the view, etc.

10. Save the intersection surface.

11. Exit MicroStation and InRoads.
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Index
A F
AccuSnap - 56 Feature Styles - 34, 35, 231, 338
Align XY - 335 Features - 12, 43, 62, 63, 127, 141, 145, 150, 154, 171,
Align XYZ - 335 230, 231, 253, 282, 292, 345, 367, 368, 388, 389, 390,

Alignments - 81, 82

Annotation - 11, 27, 75, 95, 96, 132, 167, 171, 327, 413
Approach - 461, 471

Attach After - 336

Attributes - 329, 407, 483

391, 408, 445, 452, 453, 466, 472, 473, 479, 490
File Naming Convention - 3
Files used by InRoads - 6
Fillet Features - 473
Fixed - 81, 337
Floating - 81
Free - 81

AutoCAD - 7
B
ByLevel - 46
C

CDOT CADD Resources - 3

CDOT file naming convention - 3

CDOT Support Process - 2

Cells - 307, 310, 376

Check Integrity - 82

Cogo - 6, 72,73,83,84
Traverse - 83

Controls - 6, 141, 143, 228, 233, 252, 266, 276, 281, 289,
292, 312, 313, 344, 379

Cross Sections - 11, 27, 28, 33, 236, 254, 259, 260, 262,
263, 264, 269, 284, 285, 295, 349, 350, 366, 367, 368,
369, 378, 380, 381, 386, 388, 392, 394, 421, 429, 430

Curve Set - 73, 77, 78, 85, 86, 87, 106, 111, 113, 114,
115, 129, 130, 156, 158, 161

G

Generate Linear - 336
Geometry Project - 6, 71, 77, 90, 94, 98, 99, 115, 124,
125, 134, 158, 171, 279, 459

H

Horizontal Elements - 72, 81

D

Decision Table - 27, 185, 331, 334, 335, 338, 352, 355,
359, 362, 479

Digital Terrain Model - 12, 24, 31, 32, 35, 37, 45, 49, 51,
59, 70, 89, 94, 117, 175, 176, 225, 229, 230, 231, 236,
269, 335, 336, 337, 338, 369, 387, 395

Drawing Composition - 3

Drive Roadway - 29, 296, 366, 399, 407, 408

DTM - 335, 336

Independent Control - 176, 228, 267, 286, 289

InRoads - ii, 1, 2,5, 6,7, 8,9, 10, 11, 12, 14, 15, 17, 18,
19, 21, 23, 24, 31, 33, 34, 37, 48, 49, 68, 70, 72, 73,
74, 80, 83, 84, 86, 91, 93, 94, 101, 107, 114, 119, 120,
125, 127, 132, 135, 137, 159, 166, 178, 179, 180, 222,
227, 235, 237, 248, 255, 259, 265, 271, 273, 279, 283,
286, 288, 291, 293, 299, 300, 329, 339, 346, 363, 365,
371, 399, 401, 403, 408, 409, 417, 424, 425, 430, 432,
435, 439, 441, 448, 449, 451, 452, 459, 493

Integrity - 82

Intersection - 84, 336, 337, 354, 355, 356, 358, 449, 451,
477, 479

K

Keyins - 80, 131

E

Elements
Horizontal - 81
Elevation Adjustment - 335
End Area - 29, 410, 417, 420, 422, 430
Equations - 87

L

Layers - 175, 252, 292, 344
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M

MicroStation Manager - 15
Models - 3, 6, 28, 31, 49, 222, 250, 252, 280, 281, 291,
292, 298, 312, 343, 372, 373, 375, 453, 455, 473

N

Named Symbologies - 34, 35, 381
Named Symbology - 35, 381
New Group - 335

New Target - 335

T

target - 335, 336

Target - 335

Target Type - 335

Text - 374

Toolbar - 23

Transverse - 231

Traverse - 83

Typical Section - 6, 25, 27, 173, 174, 177, 179, 180, 181,
183, 184, 212, 213, 217, 286, 287, 331, 340, 352, 359,
460

Typical Section Library - 6, 177, 183, 212, 217, 359

P

Pavement - 191, 194, 391
Plan Profile - 297, 298, 299, 311, 316, 323, 324, 325,
326, 327, 329

R

Report - 432, 433, 444, 445, 446

Reports - 228, 232, 410, 415, 425, 430, 431, 432, 433,
435, 439, 441, 442, 443, 444, 445, 446

Returns - 473

Roadway Definition - 6, 223, 226, 466

Roadway Library - 6, 226, 238, 240, 249, 362

Roadway Modeler - 28, 37, 85, 176, 228, 229, 231, 234,
235, 250, 253, 254, 257, 267, 269, 280, 282, 283, 291,
293, 338, 343, 345, 363, 364, 365, 369, 399, 409, 430,
449, 453, 466

Rotate - 55, 56, 57, 59, 405

Round corners - 274

U

Undo - 383

Update - 63, 68, 86, 124, 128, 150, 157, 167, 183, 192,
194, 249, 256, 269, 284, 286, 287, 295, 327, 340, 341,
342, 348, 349, 366, 369, 386, 397, 437, 461, 469, 472

Vv

vertical alignment - 335

Vertices - 12, 399, 482

View Groups - 375

Visualization - 400, 401, 408

Volumes - 29, 410, 411, 414, 418, 419, 420, 423, 430

W

Workspace - 101

S

Scale - 259, 317, 378

Seek Intersection - 336

Start Repeat - 336

Stationing - 26, 86, 87, 88, 114, 116, 117

Superelevation - 6, 71, 86, 195, 197, 231, 251, 265, 266,
271, 272, 273, 274, 275, 277, 281, 331, 344, 466

X

XML - 432, 433, 444, 445, 446
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