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Chapter 10 - Roadway Modeling

Roadway Modeling is the process of creating a 3D design surface or surfaces of your proposed roadway
project. The modeling process utilizes the roadway typical sections discussed in the last chapter and applies
these sections to a corridor (a path representing the location of your project). As the typical sections are
“pushed” along this path, end condition components “tie-in” to the existing surface (or any other targets you
specify) to create your cut and fill sideslopes. Template points are then connected to created 3D longitudinal
breakline features along the corridor. Triangulation creates planar surfaces between breakline feature points
from which elevations can be interpolated. The resulting 3D surface is known as the proposed model. InRoads
Roadway Designer is the interface between engineering design data and the proposed surface model.
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Chapter Objectives:

e To understand how roadway modeling is accomplished using CDOT standard design
criteria and InRoads XM.

e To learn how to create a preliminary model of your project.

e To further define your model by introducing right and left turn lanes, ramps, acceleration
lanes, etc.

e To learn how CDOT establishes superelevation design criteria to maintain vehicle stability
at the designed speed for each curve on your project.

e To learn how to vary pavement or subgrade depths over a specified range.

e To learn different methods of editing your design model to correct sideslope problems or fit
your design to real world conditions.

e To learn how to create a 3D design surface of your project.
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Roadway Designer

Roadway Designer is a new interactive approach to modeling with templates in InRoads, allowing you to see
the results of your the results of your design simultaneously in plan, profile, and cross section before creating
your proposed surface.

Roadway Designer is a tool used to:

e Specify the project path (horizontal and vertical alignments or surface features)
e Identify the templates to be used for modeling

e Control template locations along the project path and define transitions

e Define paths for points that don’t parallel the centerline, such as tapers

e Define superelevation

e Create the design surface — a 3D model of the proposed design
Section Objectives:

¢ To utilize Roadway Designer as a tool to input design data for modeling purposes.
¢ To understand the full functionality of Roadway Designer and its tools.

¢ To use and interpret plan, profile, section and superelevation diagram information in
Roadway Designer’s Standard and Superelevation modes.

¢ To understand what data is needed to before using Roadway Designer for
modeling.

¢ To understand what data is created by Roadway Designer and where it is stored.
To learn what commands are available on Roadway Designer’s menu.

To learn how to process Roadway Designer data to create a preliminary view of your
design in plan, profile and cross section.

To learn how to create a corridor.
To learn when and how to add template drops to your corridor.

To edit template drops and synchronize templates drops with the template library
changes.

To understand how Point Controls work and when to use them.
To add point controls to your design to minimize template drops.
To understand the CDOT process of adding superelevation to your roadway.

To utilize the Superelevation Table Wizard to calculate the initial superelevation.
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To edit the results of the Superelevation Table Wizard to meet your project’s design
criteria.

¢ To understand when and how to use Secondary Alignments.

Introduction to Roadway Designer

Roadway Designer Prerequisites

Before running Roadway Designer, you must first have:

Page 284 Colorado Department of Transportation



A Practical Guide for Using InRoads V8i SS2 Chapter 10 - Roadway Modeling

e A horizontal and vertical alignment that defines your proposed location (the project
centerline and profile grade). You can also use a surface feature to define the path.

e An existing surface or surfaces. These provide the targets for your end conditions. If your
target(s) are not surfaces, these targets must also be loaded.

e One or more templates to define the typical section of the proposed design.
Starting Roadway Designer

From the InRoads Explorer menu, select Modeler > Roadway Designer to open the
Roadway Designer dialog box.

Working Modes

In the Roadway Designer dialog box, you can see the results of your model run and work with
your data using two different two modes: Standard and Superelevation.

Standard Mode

Standard mode includes views for plan, profile and cross section.

B Raadway Designer - C:\Projects' 12345\ Design'TnRoads' 12345_Cor_w_super.ird E==EER ==
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A5 2| | 4% °|28| & ~«———— Corridor Button Bar Cose | [ Hep |
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Display Mode: @ Nomal

Template 12345 HMA_Urbar_dL
\ ~~_Template Drop Supercaton

Overlay

Windaw Area > ldentify first comer point Corridor & Surfaces Section Information

o Plan Display — shows the corridor’s path, template drops, transition zones,
perimeter of the active surface and limits of the active corridor. You can double-
click a transition zone to edit template transitions (see Design Consideration —
Template Transitions later in this chapter.

o Profile Display — shows the corridor’s vertical path along with the active surface.
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O Cross Section Display — shows the cross section surfaces and components at the
current station. You can hover over a point or component to get additional
information (name, offset, elevation, style, constraints, material, slope, width, etc.)
Double-clicking the cross section display activates the Edit Station command,
which allows you to interactively edit any station along the corridor. Points and
components can be edited at the single station to correct any problems along the
alignment (see Modifying Single Station Template Drops in this chapter).

Superelevation Mode

Superelevation Mode adds a fourth view, the Superelevation diagram. Use the Display
Superelevation button shown in the diagram below to toggle between superelevation
and standard mode. When Display Superelevation is on, a color-coded superelevation
diagram is shown. This diagram displays station/cross slope control lines for superelevated
points in the template. You can right-click to interactively edit superelevation in this view.
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InRoads uses extensive color coding in both standard and superelevation modes to
illustrate design parameters in plan, profile, cross section and superelevation views.

¢

The plan display shows a color-coded representation of cross-slope along the corridor.
The colors vary as the template cross-slope changes through superelevation transitions.

The cross section display shows a color-coded view of the template backbone along
with the cross slope annotations.
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¢ The profile display shows a color-coded view of all points on the template backbone.
You can right-click to control which points are displayed, which allows for interactive
viewing of superelevation transitions in vertical sag curves.

For more information on superelevation and color coding, see the Superelevation section in this
chapter.

Roadway Designer Menu Structure

!"! Roadway Designer - C:\Projects\12345\Design\InRoads\12345_DES_Overlay.ird

File Menu

All Roadway Designer data is stored in an InRoads Roadway Designer (IRD) file, which is
stored as a *.ird file on the hard drive. You should first create an IRD file for your project
before any work is done in Roadway Designer.

¢ File > New: Creates a new IRD file to store all Roadway Designer data for your
project.

¢ File > Open: Opens an existing IRD file. You can also open the IRD file using the
File > Open command from the InRoads Explorer menu.

¢ File > Save: Saves changes to the IRD file.

Important!  While working in Roadway Designer, you are working in your computer’s
memory and you should periodically save your IRD file. If you do not
Save changes to your IRD file, you will be asked to save upon exiting from
the Roadway Designer dialog, as you will lose changes otherwise.
Therefore, it is important to save often!

¢ File > Save As: Allows you to specify a file name and folder location for your IRD
file. The first time you save, you are prompted with the File > Save As dialog box.

¢ File > Import RWL: Translates a previous InRoads version RWL file (InRoads V8.5
and earlier) to the new IRD format. You must specify both the RWL file and the
template library file (TML) used in conjunction with the RWL file (or translate the
TML file first and then load the corresponding ITL file). This is useful if you are
migrating project data from a previous version of InRoads to the V8.9 version.

Note: Be careful! This is not a one-to-one conversion and many items needed for
Roadway Designer are not translated. You must open the converted IRD file and
make necessary changes. You may consider creating a new IRD from scratch and
entering the existing project information. Discuss your options with your project
manager before proceeding.

¢ File > Close: Closes the Roadway Designer dialog box. You can also choose the
Close button in the upper right.

Corridor Menu

This section introduces the Corridor menu.

B R

File

esigner - C:\Projects\12345\Design\InRoads\12345_DES_Overlay.ird
Superelevation Tools Overlay Teols <——— Pull Down Menus
|57z 7| A 8| ] «—— Corridor Button Bar
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Note: All of the commands found on the Corridor pull-down menu can also be accessed

on the Corridor button bar located directly below the pull-down menus.

The Corridor menu is used to setup the following data, which is then used in the modeling
process:

¢

Corridor > Corridor Management: Creates a corridor — either a horizontal and
vertical alignment or surface feature defining the “path” of your project.

Corridor > Template Drops: Specifies a start/stop station range for applying the
various templates along the corridor. The area along the corridor between different
templates is know as the template transition zone.

Corridor > Point Controls: Used to set up and manage horizontal and vertical
controls for points in a template for widening lanes, introducing ramps, maintaining
right-of-way, etc. Point controls are also used for superelevation controls.

Corridor > End Condition Exceptions: Options for modifying end conditions
(e.g. cut and fill sideslopes) along a station range without introducing additional
template drops and editing template transitions. There are two different types of End
Condition Exceptions:

o Overrides — to replace the end condition on the right and/or left side
o Transitions — to smooth out rapidly changing end conditions over a station range

Corridor > Display References: Used to display alignments and surface features in
the Roadway Designer plan and cross section views. Graphics cannot be referenced.

Corridor > Secondary alignments: Used to specify alignments that 'kink' the
template. The template is run perpendicular to the mainline until it reaches the
secondary alignment, then it becomes perpendicular to it.

Corridor > Key Stations: Similar to event points on an alignment, Key Stations are
special stations where you want to drop a template and display a cross section (utility,
culvert or railroad crossings, drive entrances, intersections, etc.). Unlike event points,
which are stored in the ALG file, Key Stations are stored in the IRD file.

Corridor > Create Surface: Creates a surface (DTM) or surfaces from the roadway
design data. You can create a separate surface for each corridor, including subgrade
surfaces, or you can create one merged surface by combining multiple corridors in the
design.

Superelevation Menu

See the Superelevation section later in this Chapter.

Tools Menu

¢

Tools > Parametric Constraints: Used to override labeled point constraint values
over a station range without requiring additional template drops. Parametric constraints
are commonly used to vary such criteria as pavement thickness, sidewalk width and
cross slopes over a station range in the corridor.

Tools > Target Aliasing: Allows you to override the end condition target defined in
the template and specify additional surfaces or corridors as targets in a prioritized
order.
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¢ Tools > Curve Widening: Used in widening projects to add horizontal point
controls to move points on curves further away from the centerline when widening
lanes or edges.

¢ Tools > Vertical Gore Tool: Allows you to create surface features representing the
min/max elevation range of a ramp’s vertical alignment to meet cross slope rollover
and other design criteria. These features can be shown on the profile to help design
gore area cross slopes and match them to the mainline and the ramp cross slopes.

¢ Tools > Design Input Report (ird file): Generates an XML report from your
Roadway Designer setup data. After selecting this command, choose one of the style
sheets (XSL files) from the Roadway folder in the Report Browser to format the
report.

¢ Tools > Results Report: Generate XML reports of the roadway design results. After
selecting this command, choose one of the style sheets (XSL files) from the
Roadway folder in the Report Browser to format the report.

¢ Tools > Options: Used to set up additional processing and display options for
Roadway Designer. This includes options for dropping templates at specified event
points, displaying references and template transitions in plan view, and displaying cut
and fill volumes in cross section view.

These concepts are explained in more detail later in this chapter. Additional information can be
found by reviewing the topic Roadway Designer Overview in the InRoads Online Help.

Processing your data

Roadway Designer processes your templates along all specified stations of the corridor. Each
view display (plan, profile and section) shows the results of your processed model at each
station along the corridor. This allows you to preview the results of your model prior to creation
of the 3D design surface.

Once you have set up your Roadway Designer data and saved the IRD file, you will need to
process the data along the corridor in order to model the project. You can process Roadway
Designer data using several different options including:

e “Stepping through” the stations on your corridor using the station navigation buttons (first
station, previous, next and last station) as shown below.

Note: This processes your model one station at a time. You can see the results of your
template drops and other setup options at each station in the plan, profile and
section views. The station interval is set up in Template Drops.

* = 0l < v
—
tatior:(jc][<] 338+00.00 BEE I Process Al
e i Process Visible Range
Template: 12345_HMA_Lrban_dL Display Mode: @) Nomal
Superslevation
Overay
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e Dragging the current station locator along your corridor in plan or profile displays.

I Ranscheary Do - - Posprets L1105 Divige Raadh' 11305 Com_m_supes ind 5 -
Fie Comudon Suprisles Toch

s ] 2 L)

Note: The model is processed along the range you drag the station locator. You can
double-click anywhere along the corridor in the plan view and the current station
locator will “jump” to that location. Processing starts from this location.
Processing is “skipped” in between. The skipped area is shown as two yellow lines.

e Selecting Process All to process all stations along the corridor

[ Process Visible Range |
Display Mode: @) Mormal
Superelevation
Qverlay

Creating and Managing Corridors

A CDOT corridor consists of a designated length of roadway and the area within the roadway’s
right-of-way, including all assets such as buildings, trees, guardrails, etc.

The corridor defined by InRoads is represented by the horizontal and vertical alignments and
all features generated from the typical sections used to create design models (dtm’s). A surface
feature can also be used as a substitute for alignments.

Introduction to Corridors

Creating a corridor is the first step in the InRoads Roadway Designer process. A corridor is a
way to associate a horizontal and vertical path for the centerline and profile grade and define
limits along the path for modeling purposes. A corridor consists of either:

e A horizontal and vertical alignment or

e A surface feature.
The type of project will typically dictate the type of corridor you choose:

e New highway or roadway projects will typically have proposed horizontal and vertical
alignments established for the roadway centerline and profile grade.
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e Ifyou’re modeling a ditch or other corridor based on a surface feature, use the surface
feature option. For example, overlay projects may have a surface feature representing the
existing centerline provided by Survey (however, this surface feature may also be imported
into the geometry project as an alignment).

After designating the path, you assign a name for this path, which is known as the corridor. The
corridor is the path along which you will drop templates to model the roadway. Your design can
consist of one corridor or multiple corridors (e.g. a mainline and ramps). After the design is
complete, you can create a separate surface for each corridor or one surface from multiple

corridors.

All of the Roadway Designer data is saved with the corridor (template drops, point controls,
superelevation, parametric constraints, etc.) The corridor is then saved to the IRD file.

Note: Before creating a corridor, you must have your geometry project loaded (or surface if

you’re using a feature to define the corridor).

Creating Corridors

To create a corridor:

1. Select Modeler > Roadway Designer from the main InRoads menu.

2. From the Roadway Designer menu bar, select Corridor > Corridor Management or

<D> the Corridor Management icon ﬂ from the button bar.

3. Inthe Manage Corridors dialog box, key in a Mame for the corridor.

H Manage Caorridors

MHame:

Type: Aligrment -
Horizontal Alignment: § oy ag -
Wertical Alignment; SHEEY -

Fl Rounding Tangsnt: 700

12345_SHE6

Lirnits
Station

100+00.00

3BE+E0.50

#
#

a
E| 18
H

Claze

[

Change

Caopy
Copy From...
Help
Corridors:
Mame Type Source Hame Start Station Stop Station

Dielete

4. Select the Type from the drop down menu. The most common type used is Alignment.

5. Select the Horizontal Alignment the drop down menu.

6. Select the Vertical Alignment the drop down menu.
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Note: If Feature is selected for the Type (step 4), select the Surface and Feature for steps 5
and 6.

B \anage Carridars

Mame: 12345 SHS6

Surface: m
Feature: T_Billboard Ower 10F ﬂ

Pl Rounding Tangent. (T, Profile of Roadws -
T_Prafile of Roalys
T_Profile of Roadwa

Copridors: T_Profile of Roadws il

T Profile of Bazdins
Marme Type

7. Key in the PI Rounding Tangent. Typically this will be 0. This is used to control the
template’s orientation as it approaches a curve-less PI in order to prevent overlapping of
template drops.

Note: Specifying a PI Rounding Tangent does not affect alignments with curves at all
PIs. It also does not affect alignment stationing.

To limit the corridor length along an alignment or feature:

8. Toggle on the Station check box.

9. Key in the Start station.

10. Key in the Stop station.

Note: The target button ﬂ can be used to select the Start and Stop stations from the
MicroStation view window.

11. <D> Add to create the Corridor.
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12. Select File > Save to save the IRD file with the new corridor.

h Manage Corridaors

Mame: 12345 SHEE Lirrits
Station

Type: Alignment - \ﬂl
Horizontal Alignment: [ sH a5 - ﬂ 100+00.00 J Change
Wertical Alignment: SHBEY - Copy

Fl Rounding T angent:  g.0o SE5EET J ———
. Copy Fram...
Help
Corridors:
MHame Type Source Mame Start Station Stop Station
12345_SHEE Alignrment S5H 85 100+00.00 3EE+E0.50

Delete

Template Drops

Template drops are used to specify which templates are used, their locations, and their interval
for a particular corridor. Template drops establish the station ranges for roadway transitions.

Introduction to Template Drops

Template drops are defined whenever the typical section of the roadway changes or where the
template drop interval changes. Typical section changes include:

e Lane transitions (e.g. two to four lane transition).

e A rural section with shoulders to an urban section with curb and gutter.

e Anundivided section to a divided highway section.

Template drop interval changes include:

e Areas where additional definition is needed in the model (e.g. rapidly changing terrain).

e Areas where cross sections are needed at more frequent intervals than the standard template
drop interval.

The following examples illustrate when it is appropriate to add template drops.
Typical Section Change Example

Two lane to four lane transition between station 105+00 and 110+00.

Station Interval Template
100+00.00 25 12345 HMA_2Lane
105+00.00 25 12345 HMA_ 2Lane
110+00.00 25 12345 _HMA 4Lane
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Typical Section Change Example

Two lane to four lane transition between station 105+00 and 110+00.

Station Interval Template
200+00.00 25 12345 _HMA 4l ane
205+00.00 25 12345 HMA_2Lane

Interval Change Example

Rapidly changing terrain between stations 150+00 and 160+00 where 5 foot drops are needed.

Station Interval Template
100+00.00 25 12345 _HMA_2Lane
105+00.00 25 12345 _HMA_2Lane
110+00.00 25 12345 HMA_4Lane
150+00.00 5 12345 _HMA_4Lane
160+00.00 25 12345 _HMA_4Lane
200+00.00 25 12345 _HMA_4Lane
205+00.00 25 12345 _HMA_2Lane

Even though the same four lane template is specified at station 110+00, 150+00, 160+00 and
200+00, there are no superfluous entries because of interval change between stations 150+00
and 160+00.

The following examples illustrate when it is not appropriate to add template drops.
Typical Section Change

Two lane to four lane to four lane urban section.

Station Interval Template
100+00.00 25 12345 _HMA_2Lane
105+00.00 25 12345 _HMA_2Lane
110+00.00 25 12345 HMA_4Lane
150+00.00 25 12345 HMA 4Lane
200+00.00 25 12345 _HMA_4Lane
205+00.00 25 12345 Urban_4Lane

The fourth entry at station 150400 is not needed because there was no change to the typical
section or interval between stations 110+00 and 200+00. It is considered a superfluous entry in
the table.
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Creating Template Drops

Template Drops are created as follows:

Note: The template library must be opened prior to selecting the Template Drops
command. You can only select templates from the loaded ITL file.

1. From the Roadway Designer menu bar, select Corridor > Template Drops or <D> the
l2+x)
Template Drops icon |£J from the button bar.
2. In the Template Drops dialog box, select the Corridor using the drop down menu.

3. Key in the starting Station for the template (the start station of the corridor will be selected
by default).

4. Key in the Interval for the template drops.

5. [Expand the Template Library folder to show the contents of the 1 — Templates folder.
6. Highlight the desired template.

7. <D> the Add button.

HTemplate Drops = J-E&
Coridar: | 12345 _5H85 e | Add
Station:  100+00.00 #
Interval: 2500 + Change
Library Templates:

Mé_Crowned_B10 -1 Copy
== HMA_Divided_Typed_4Lane
= HM&_Full_Depth_widening_2Lane
== HMA_Urban_4Lane
= Scab-On Detour

[ 2 - Sections - Pavement

[ 3- Sections - End Conditions

Z1 4 - Components

m

4 1 b

Current Template Drops:

Station Interval Template Revised In  Librany
100+00.00 25.00 HM4_Crowned B0 ITL C:\Projectsh123454
4 1 [3
Synchronize with Library Edit [elete

8. Repeat steps 3 through 7 above to add additional template drops.
9. <D> Close to dismiss the Template Drops dialog box.

Note: Ifatemplate, station or interval is incorrect, highlight the entry, make the change
and then choose Change.

The templates are copied from the template library (ITL file) to the roadway design file (IRD
file).
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Important!

There is no dynamic link between templates in the library and template drops.

Changes to templates in the roadway design file (IRD) will not affect templates
in the template library (ITL). Likewise, changes to templates in the template
library are not automatically updated in the roadway design file.

Therefore, the following are two options for editing templates that are used in the modeling

process.

Editing a Template from the Template Drops Dialog Box

You may want to modify a standard template through an entire template drop station range
without modifying the template in the template library. This allows you to use the standard
template at another drop location without having to create a separate template in the library.

Note: This type of edit is usually the exception rather than the rule and is not often done.
However, there may be special situations that warrant this type of edit, which is
accomplished by editing the template directly from the Template Drops dialog

box.

Important!

These modifications will only be used for the station range highlighted.

The changes in the template are not carried over to the template library.
Instead, the modified template resides in the IRD file only.

To modify a template in this manner:

1. In Template Drops, highlight the desired template in the Current Template Drops area.

2. <D> the Edit button. The Editing Roadway Designer Template Drop dialog box appears.

HTempIate Drops

Coridor: (12345 _5Hag -)
Statior:  100+00.00 #|
Interval: 25 o0 ﬂ

Library Templates:

Ma,_Crowned_B10
= HM&_Divided Typed,_4lane
e HMA_Full_Depth_widening_2Lane
= HMa&_Urban_4Lane
= Scab-On Detour
[ 2- Sections - Pavement
[ 3- Sections - End Conditions
3 4- Components

4 1

Current Template Drops:

= |5 ES]

Add

Cloze

:

i

Change

i

Copy

|t |

Help

Interval
100+00.00 25.00
200+00.00 25.00

Station Template

HMA_Crowned_B10
HMA_Crowned_B10

4 T

Synchronize with Library

RevizedIn  Library
ITL C:A\Projectsh1 23454
ITL C:A\Projectsh1 23454
3
—
Edt || Delete

3. Modify the template as described in Chapter 2 Defining Templates in this document.

4. <D> OK to complete the edit.
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Templates that have been modified will be shown in red in the Current Template Drops section
of the Template Drops dialog box. Also, the Revised in field will read IRD.

Station Interval Template

100+00.00 25.00
200+00.00 25.00

Revized In

Hbdd,_Crowned B10  IRD
Htdd_Crowned_B10  ITL

Library

C:A\Projectsy] 23454
C:A\Projectsy12345%

Updating A Template From the Template Library

All changes made to a template in the template library must be updated in the Roadway
Designer. This is accomplished by synchronizing the template from the library with the
template in the Template Drops dialog box.

Templates within the template drops list that do not match those in the template library will be
shown in red. The Revised In column indicates where the template was changed. Templates
modified using the Create Templates dialog box have ITL in the Revised In column. Those
modified in the Roadway Designer have IRD.

To update a template drop to match the Template Library:

1. Highlight the desired template in the Current Template Drops area.

2. <D> the Synchronize with Library button.

= 12345_HMA_2L aneleft Side
= 12345_HMA_4Lane

= CONC_4Lane_Right-Side_Only
e COMC_Divided_Typed,_4Lane
OMC_Ramp
Ma,_Crowned_B10

bt Trivided T Al e
4 1

HTemplate Drops = @
Coridor: (12345 5Ha6 - Add
Statior:  200+00.00 +| M oo
Interval: 2500 ﬂ EEEE—

. Change
Library Templates: JE—
29 1- Templates - EI I&I
= 12345_HMA_2L ane
- = Help

Current Termplate Drops:

Synchronize with Library I

Station Interval Template Revise... Library

100+00.0... 25.00 HiA_Crowned_B1... IRD C:AProjects1 23454 Design. ..

200+00.0... 25.00 Htdd,_Crowned B1..ITL C:\Projectsh1 23454 Design. ..
Edt | [ Delete
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3. [Ifthe selected template drop was modified in the Roadway Designer dialog box, a warning

message will be displayed.

Bentley InRoads XM Edition

WARMING: Template HMA_Crowned_B10 at station 200+00.00 was last
% revised in the design file. Are you sure you want to discard changes
and replace with the template from the library?

4. Select Yes to change the template to match the Library. Select No to leave it as modified.

Note: To an IRD edited template elsewhere, you can copy it back to the ITL file using the

Template Library Organizer.

After templates are synchronized with the library, the template text changes from red to black

in the Templates Drop box.

Important!  When templates in the IRD file are synchronized with the ITL file,
template transitions are re-established and the transitions must be re-
defined if they were previously edited. For more information on editing
template transitions see Design Consideration — Template Transitions later

in this chapter.

You may see other color coded text in the Current Template Drops section of the Template

Drops dialog box. The table below is a summary:

Item Color Indication
Station text Red Alignment geometry has been modified and
the station is no longer valid
Template text Red The template was modified in the template
library and doesn’t match the template in
Roadway Designer
Template text Blue The template does not exist in the template
library
Template Library Red The template library from which the template
was placed is not the template library cur-
rently open

Drops in the InRoads Lab Guide.

For practice on creating corridors and template drops, see Lab 4 — Corridors and Template
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Point Controls

Point Controls are used to override the template point constraints and redefine the location of
points relative to an alignment, feature, or other corridor point. Using Point Controls will
reduce the number of templates required for modeling, especially for corridors varying in lane
and/or median width. There are many uses for point controls, including:

e Divided highways that follow different horizontal and vertical alignments.

e Introduction of right and left turn lanes.

e Introduction of ramps, acceleration lanes, etc.

e Following existing surface features for an overlay project.

e Superelevation of template points.

e Placement of independent ditches (ditches that follow a different path from the centerline).
e Maintaining sideslopes within right-of-ways.

Introduction to Point Controls

Point Controls are defined in the Roadway Designer. Use Point Controls when you want to
vary the location of template points without having to create multiple templates and multiple
template drops in your corridor. For example, when introducing a right turn lane, instead of
creating multiple right-turn lane templates and template drops for all the intermediate transition
points, you could instead use Point Controls to assign the right lane point to follow a separate
right turn alignment. You can also follow stations and offsets from the mainline alignment (for
linear transitions) using either Point Controls or Parametric Constraints (see the section,
Parametric Constraints, later in this chapter).

Note: Point Controls override the point constraints defined in the template.

Point Controls are defined and managed in Roadway Designer by selecting Corridor > Point
Controls from the Roadway Designer menu bar.
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There are a number of options that determine how the point will be controlled. These options

are:

H Paint Contraols = (&)
Comidor: 12345_5SHEE -
Paint _ Station Lirnits

int: i = )
RT_HMA_Litl_EOF | #]  siat 100.0000 + —
Mode
Stop:
@ Horizontal Wertical Bath oF: |372+81.86 ﬂ Llierge
. Hel
Control Type: Aligrimert - Horizontal Offzets I—DI
Horizontal Alignment: gy a5 = ﬂ Stat .00 ﬂ
Stop: 0,00 +|
Usge as Secondary Alignment Vertical Dffsets
0.00 s
0.00 s
Priority: 1
Horizontal and Yertical Controls:
Enabled PFriority Mame Start Station Stop Station Mode Type Control
4 m 3
Delete

® Mode — Three modes are available, Horizontal, Vertical, and Both.

E‘! Foint Controls
Comidor:  12345_SHS8E

Paint: [RT_HMa_Littl_EOF ~] ]
Mode
@) Harizontal Wertical Buath

Contral Type: Alignment -
Harizantal Alignment: |5y a5 - ﬂ

¢ Horizontal — This option moves the point in the Left/Right plane. The point is moved
closer to or further from the control based on other settings in the point control dialog
box. A horizontal control affects any horizontal-type constraint. It does not override a
vertical constraint, so slopes and vertical offsets are maintained.

Example: A right turn lane that maintains the thru lane cross slope but develops
through tapers or reverse curves.

¢ Vertical — This option moves the point in the Up/Down (elevation) plane. A vertical
control modifies a Vertical, Vector-Offset, and Slope constraint.

Example: Points that follow the mainline horizontal (lanes, edges, etc.) but rotate
off the mainline vertical alignment in superelevation.

¢ Both — This option moves the point in both planes. A Both control overrides all point
constraints.

Example: A divided highway where one set of lanes follows the mainline and the
other set has its own horizontal and vertical alignment.
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e Control Type — This determines the element type that the point will follow. Additional pull
down menus are displayed based on the Mode selected.

H Paint Contrals
Comidor: 12345 _5HEE

Point: RT_HMa_Liftl_EOF | |
Mode
@ Horizontal Wertical Bath

Control Type: Aligrmert - k
Huorizontal Alignment:
Feature ﬂ
Style
Corridor Paint
Usze az Secondary Alignment

e The choices are:

¢ Alignment — The point follows the specified horizontal and/or vertical alignment. This
option is available for all modes.

Example: A right edge point following a right turn lane alignment with a reverse
curve.

¢ Feature — The point follows the specified feature horizontally and/or vertically. This
option is available for all modes.

Example: An edge point following an existing edge of pavement feature for an
overlay project.

¢ Style — The point follows a feature or alignment with the specified style horizontally
and/or vertically.

H Paint Contrals
Comidor. 12345 _5HEE

Paint RT_HMa_Lit1_EOF +| 4]
Mode
@ Horizontal Wertical Bath
Control Type: Siyle -
Shyle: T_Edge of Conc:Pz +
Range: 0.00

Use as Secondary Alignment

Example: An edge point following multiple edge of pavement features for an
overlay project where the features have different names but the same style.

If more than one feature at the same station uses the specified style, the point follows

the feature that was created first. A Range can be specified when searching for a style.
This is a maximum horizontal distance from the point’s original location to search for
the style. This option is available for all modes. When specifying the range:

o A negative range searches to the left.
o A positive range searches to the right.

o A zero value finds the closest style.
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¢ Corridor Point — The point follows a template point used in another corridor. The
specified point is followed horizontally and/or vertically. This option can be used with
all three modes.

H Paint Controls
Comidor. 12345 SHEE

Peint: RT_Conc_EOP-Top +| |
Mode
@ Harizantal Wertical Bath

CovelType: [ConidorPoim ]
Coridor (12345_5H86 e

Reference Poirt: i P v

Example: A shoulder point in the mainline corridor following an edge point in a
separate ramp corridor. This can be accomplished “live” in the Roadway Designer
without having to create a surface from the controlling corridor. This is usually
defined over a specified station range.

¢ Superelevation — This option is used by the Superelevation Wizard to create the point
controls for superelevation. It is also used for point controls on manually created
superelevation control lines or those imported from a previous versions of InRoads.
This option is only used with the Vertical mode.

Example: Edge points following superelevation control lines representing the
points’ cross slope. The control lines are those displayed on the superelevation
diagram view in the Roadway Designer.

¢ Elevation Difference — This option adds or subtracts the elevation of the specified
vertical alignment to the elevation of the corridor’s vertical alignment. This option can
be used to create superelevation without using the wizard by building a vertical
alignment to represent the elevation changes for the point. This option is only used
with the Vertical mode. These alignments are often called vertical difference
alignments.

Example: Edge points following independent “difference” vertical alignments in
superelevation.

Note: These are not the same as Superelevation Control Lines created using the
Superelevation Wizard or the Create Single Control Line command. For more
information on how vertical point controls work in superelevation see the
Superelevation section later in this Chapter.

¢ Elevation and Grade — This option starts the point at a specified elevation. It then
follows the specified grade to the end station. This option is only used with the Vertical
mode.

Example: A ditch point that follows an independent vertical path (starting
elevation and grade) from the mainline vertical alignment.

Note: If the ditch point is constrained horizontally but not with a slope, the
foreslope varies. If the ditch is constrained with a slope, but not
horizontally, the foreslope is kept and the width varies to meet the new
elevation.
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e Station Limits — These set the beginning and ending stations for the control. The stations
default to the length of the controlling element and its location relative to the corridor
alignment stationing.

e Horizontal Offsets — This is used to move the point a specified distance to the left or right
of the control element. If the Start offset and Stop offsets are different, the point location
varies linearly between the start and stop.

e Vertical Offsets — This is used to move the point a specified distance above or below the
control element. If the Start offset and Stop offsets are different, the point location varies
linearly between the start and stop.

Note: If a separate alignment is not available for a point to follow, you can also vary the
point by following horizontal and/or vertical offsets from the mainline alignment.
This is useful for linear lane transitions (e.g. right turn lanes). However, if more
complicated geometry for the lane is required (like a reverse curve), a separate
alignment is needed.

® Priority — This determines which control is used on a point with conflicting point controls.
When there is a conflict, the control with the lower priority is used.

Note: Orange stations in the Point Controls list indicate points with overlapping or
conflicting controls. The Control with the lowest priority is used.

Red stations indicate an invalid station. The station may not exist because of changes to
the alignment or the stations were keyed-in incorrectly. This could also mean that the
alignment is missing.
The following table summarizes the control types available for each Point Control mode:
Point Control Types

Horizontal Vertical Both

Alignment

Feature X X X
Style X X X
Corridor Point X X X
Superelevation X

Elev. Difference X

Elev. & Grade X

Note: Once point controls are established, process the model to see the results.
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Important!  Even though point controls override template point constraints, the constraints
still play a role in the final result. By default, point controls override the
constraint that most closely matches the control type. For example, a vertical
control will override a vertical or slope constraint rather than a horizontal
constraint.

While it is generally accepted best practice to fully constrain all points (with
the exception of the centerline) in standard templates, there are situations
where the constraints may need to be released in order to achieve the desired
results with your point control. For example, if the point is horizontally and
slope constrained and you assign a vertical control, the slope will change to
meet the control. However, if the point has only a slope constraint and you
assign a vertical control, the point will change horizontally by sliding along the
slope constraint until it reaches the vertical assigned by the control.

Adding Point Controls

To add a Point Control:

1. Select Corridor > Point Controls from the Roadway Designer menu bar or <D> the
Point Controls button from the button bar.

1= B [ TZIE 1]

Bt pgint Controls = [ ]=S
Coridor. 12345 SHEE d
- ——— Station Limits

oir RT_HMA_Lit_EOF = | 4| gy 0sg00 +| e
Mode
5t
@ Horizonital Vetical Both o |82 # Cizige
. Hel
Control Type pr— = Horzontal Difsets [ e |
Harizantal Alignment: | sy g5 - ﬂ Statt a.o ﬂ
Stop: 000 #|
Use az Secondary Alignment Vertical Offsets
000 #|
000 #|

Friariy |

Harizantal and Vertical Controls:

Enabled Priority Name Start Station Stop Station Mode Type Contral

Delete

2. Select the Point to control using the locate ﬂ button and selecting the point from the cross
section display, or select the point from the drop down menu.

3. Toggle on the desired Mode.

4. Select the Control Type to control from the drop down menu.
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5. Use the drop down menus and key-in fields to specify the controlling element. The options
change based on the Control Type selected as shown below.

Control Type:

W Control Type: 7 Contral Type: 7 Cartrol Type: Coridor Point |
Horzantal Alignment: [gHag o ﬂ Surface: [ meme e | Sityle: [ALG_COGO_Paints | Corridar e o
Wettical Alignment.  [GHagy v Feature: m ﬂ Range: 0.00 Feference Point: m
Contral Type: W Control Type: Elewation Difference | Control Type: Elevation and Grade |
Superelevation: (Section? HMa Liitl ~| Horizontal Alignment [shag « ﬂ Elevation: 0.00
Refererce Point: (480 Centerine-Top | ﬂ Grade: 0.00%

Vettical Alignment:  [syggy -

6. If you wish to limit the control within the default length of the controlling element, use the
Start and Stop Station Limits.

7. In the Horizontal Offsets area, key in the desired Start offset.

8. Key in the desired Stop offset.

9. In the Vertical Offsets area, key in the desired Start offset.

10. Key in the desired Stop offset.

11. Key in the Priority for the control.

12. <D> the Add button to complete the control.

13. Repeat steps 2 through 12 for additional controls.

14. <D> the Close button to dismiss the Point Controls dialog box.

H Paint Cantrals
Corridor:  12345_SHBE
Pairt: —_— Station Limits -
; RT_HM&LR_EOF =] #| S 1000000 + o
Mode
St
© Harizortal Vetiel (0 Balh gl 132400 # hangd
B Help
Control Type: Alignment = Horizontal Offsets
Horizontal Aigrment: [ eat <) 4 S oo |
Stop: 0,00 #|
Use as Secondary Alignment P——
0.00 #|
0.00 #|
Priorty: ]
Horizontal and Vertical Contrals:
Enabl.. Prioity  Mame Start Station Stop Station Mode Type
X 1 RAT_H&_Lift1_ED..100+00.00 132+40.02 Harizontal Alignment
Delete

Editing Standard Point Controls

1. Select Corridor > Point Controls from the Roadway Designer menu bar or <D> the
Point Controls button from the button bar.

2. Highlight the desired control in the Horizontal and Vertical Controls area.

3. Make the desired changes using the menus in the upper part of the dialog box.
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4. <D> the Change button to accept the changes.

Bt point Contrals P e |
Conidor:  12345_SHE6 add
Pait JE— Ststion Limits

i RT_HMA_LIN_EDF v #| gy 100+00.00 +| Close
Mode
Stap:
@ Horzartsl Vericsl ) Both oF: 13244002 |
—
Control Type: T - Harizantsl Difsets
Horizantal AMignment: [ freat -] 4| Statt: 0,00 #
Stop: 000 #|
Use as Secondary Alignment Vartical Offsets
00 #|
00 #|
Priority: 1
Horizontal and Wertical Controls:
Enabl.. Priority  Mame Start Station Stap Station Mode Tupe Contral
® 1 RT_HMA_Lift1_ED..100+00.00 132+40.02 Horizontal Alignment offset
Delete

Note: You can temporarily disable a point control without deleting it by toggling off Enable
in the control list.

Superelevation

Superelevation modifies a template through a curve so that vehicles can maintain stability at
the designed speed. Once you establish your template drops and make necessary template edits,
you are ready to add superelevation to your roadway (if needed).

For basic superelevation terminology, refer to the Glossary located in the InRoads online Help
under Supplemental Information > General.

Introduction to Superelevation

The InRoads superelevation commands compute the necessary super rate and determine how
the road will transition from normal crown to full superelevation as well as the locations of
these transitions for each curve in the corridor, based on your design criteria.

To establish superelevation on your roadway you will:

a. Use the Superelevation Table Wizard to establish your initial superelevation for the
roadway. This saves time and effort when creating the initial superelevation point
controls and control lines.

b. Edit the superelevation point properties as necessary to override the Wizard setting and
tailor the superelevation to your project’s design criteria.

The Superelevation Menu

The Superelevation Menu is used to set up superelevation design criteria. Commands
include:

¢+ Superelevation > Create Superelevation Wizard: Used to step through the
process of entering superelevation criteria. There are three available methods to input
the data: AASHTO, Fixed Length or Table. CDOT uses the Table method. After running
the wizard, superelevation control lines are automatically created and assigned to
template points (through Point Controls) to determine how the points (edges, lanes,
etc.) will rotate in super.
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¢ Superelevation > Create Single Control Line: An alternate method of setting up
superelevation criteria by manually creating superelevation control lines, which
controls the cross slope of template points in superelevation. This is also useful if you
need to change the cross slope of the roadway when you’re not truly in superelevation,
such as matching the vertical grade of the main roadway for an approach road.

¢ Superelevation > Apply Shoulder Rollover Lock: Allows you to create special
superelevation control lines and assign point controls to shoulder points, which
determine how shoulders will rotate in super. CDOT does not use rollover locks in
standard situations, since the shoulders are fully superelevated.

¢ Superelevation > Import Superelevation: Allows you to import an ASCII
superelevation file (pipe delimited format) to create superelevation control lines and
assign point controls.

¢ Superelevation > Import Superelevation from Alignment: Allows you to
import superelevation data from an InRoads alignment created in previous versions of
InRoads (version 8.5 and earlier). This creates superelevation control lines matching
the previous super table.

¢ Superelevation > Superelevation Report: Allows you to generate an XML
report of the superelevated points and/or their corresponding control lines.

Note: The Superelevation Table Wizard (CDOT’s preferred method of setting up
superelevation criteria) is explained below. For information on other methods or
the concept of superelevation in general, refer to Superelevation Overview in the
InRoads Online Help file.

The Superelevation Wizard

The Superelevation Wizard steps you through the process of entering your superelevation
criteria. This criteria includes selecting the appropriate CDOT superelevation rate table.

Note: CDOT uses the Table method to calculate superelevation rates. This method
complies with AASHTO guidelines and incorporates CDOT’s superelevation
standards by utilizing custom superelevation tables located in the CDOT
workspace.

The CDOT superelevation tables specify maximum superelevation rates, along with spiral
transition lengths, for a range of curve radii. The tables are text files, which can be opened in
Notepad or any word processor. They are categorized by a maximum superelevation rate and
a design speed. For example, a table named 06_55.sup contains CDOT standards for a 6%
maximum superelevation rate at 55 mph design speed.

An example table is shown below:
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12

18555 3upp - Notepad ==

File Edt Famst Yww Help
L BENTLEY SYSTEMS INROADS SUPERELEVATION RATE TADLE UPDATED DY BOHANMAN HUSTON INC
% From A Policy on Getmetric Design of Highways and Streets, SASHTO, 2004, Fifth
= gdition pages 168 and 161 and from CoOT M&S standards 2006, M-203-11 and M-20%
N s P
N 2-lane 4-lane
', #laceholder radius super Rate spl Tgr spligr

Curve ] 9.0

Curve [ o

curve [ 77.0

Curve [ .0

curve [ @.0

curve 0 92.0

Curve [ 92.0

Curve [ 100.0

Curve [ 100.0

Curve o 107.0

curve [ 107.0

Curve [ 115.0

curve 0 115.0

Curve [ 123.0

Curve [ 123.0

Curve [ 130.0

Curve o 130.0

curve [ 138.0

Curve [ 138.0

curve [ 146.0

curve 0 146.0

Curve ] 153.0

Curve [ 1330

Curve o 161.0

curve [ 161.0

Curve [ 169.0

curve [ 169.0

curve 0 176.0

Curve [ 176.0

Curve [ 184.0

Curve [ 184.0

curve [ 191.0

Curve [ 1910

curve [ 199.0

curve 0 199.0

Curve [ 207.0

Curve [ 207.0

Curve [ 4.0

Curve o 4.0

curve [ 177.0

Curve [ 122,90

curve 0 230.0

Curve L] 230.0
=1060° s the minimm curve
wahile svery precaution has been Taken in the preparation of the Inmosds
*superelevation nate Tables for AssWrTo 2004, Bohannan Huston, InC, assumes
“no responsibilicy for errors or omissions, or for damages resulting from
“the use of the information contained herein. Good data process1n3 procedura
“dictates that any program, configuration £ile, or other customized material be
wthoroughly tested Eifare relying on 4T, The User must assume the entire risk

usdng this materdal,

For more information on superelevation rate tables, see Superelevation Rate Table (.sup)

Descriptions in the InRoads Online Help.

Additional superelevation criteria that is set via the Wizard includes:

¢ The pivot point location (e.g. centerline, inside edge),

The range point locations (to designate the fully superelevated portion of the template),

¢
¢ The station range for different design criteria and
¢

The number of lanes to be superelevated.
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The illustration below shows an example of pivot and range point locations for a template
cross slope as it rotates through superelevation. In this example, the template pivots about
the crown point and the range points (the top of gutter points) define the range of points

that will rotate to full super.

PIVOT POINT
RIGHT RANGE

LEFT RANGE

LEFT RANGE

L =" I

PIVOT POINT
RIGHT RANGE

ZERO OUTSIDE SLOPE

PIVOT POINT
LEFT RANGE RIGHT RANGE

POINT,

y —

REVERSE CROWN

LEFT RANGE

POINT.

= ¢

RIGHT RANGE
POINT

|

PIVOT POINT

FULL SUPER

The Wizard stores this information in superelevation Sections. These Sections are just a set of
super criteria applied to a station range along the corridor. If the super criteria change at any
point along the corridor, you will end one section and start another.

Superelevation Wizard Results

When finished, the wizard automatically creates:

e The superelevation control lines for each point superelevated on the template and
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e The vertical point controls for these points.

+=foutna

Conider 1245_5HIG - suin [g)[2] 2R-mm e Frocess Ml
Acthen Sustoce: 12045 misting round = Irdsrvd =m Frocass Viebie Farge
Temeine T2345_ute 4L Doy Mode: ) Nomal

The four Roadway Designer views are updated as follows:

e The plan display shows a color-coded diagram that represents the cross-slopes for the
components within the template backbone.

e The cross section display shows a color-coded view of the template backbone along with
the cross slope annotations.

See the illustrations below for more information on how to interpret superelevation color
coding in these views:
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¢ Yellow, orange and red indicate slopes to the left as noted in the table below..

B Fursdway Dirvigret - £ Prajecty, (1088 Doeiigpe I aach (7145,

N e e

Backbone Cross Slope Color Superelevation Cross Slope

Yellow-to-Orange/Red

0.5% to 10% to the left

Dark Red

=10% to the left

¢ Green, teal and blue indicate slopes to the right as noted in the table below.

e Roadueay Designer - C:\Projects! 12345\ Design InRoads\ L2345_Corird

Fle Coridor Superelevation Taols

Bkl N Yol

LR

EI'K

Backbone Cross Slope Color

Superelevation Cross Slope

Green to Teal/Blue

0.5% to 10% to the right

Dark Blue

>10% to the right
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¢ White indicates a cross slope less than 0.5%.

Bt Roadway Designer - C:\Prajects\ 12345\Design|InRoads! 12345_Cortird 4| Backbone Cross Slope Color ‘ Superelevation Cross Slope |
File Conidor Superelevation Tools | White ‘ <0.5% |
B A e |

+=0a ¢

e The profile display shows color-coded grade lines for all points on the template backbone.

However, you can right-click to control which template points are displayed (i.e. the left
and right edges of roadway).

B4 Drofile Display List

Displayed Prafil Lines

HA_Liftl_Canterline-Top
LT_CONC_Sidewalk_Back-Top
LT_CONC_Sidewalk_Back-Topl
LT Curby_Gultertop

LT CutbBack-Top
LT_CurbrBack-Topl

LT CurtFlowline

LT CurbrFlowling1

LT CuteTop

LT CurbTopl

LT HM,_Liftl_Laneline-Top
LT_POSS
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e The superelevation diagram shows the control lines that represent a percent cross slope.

Superelevation Control
line for point
RT Curb_Gutter-top

Superelevation Control
line for point
LT Curb_Guitter-top

L -] 1 3

The control lines in the superelevation diagram view are the graphical representations of
cross slope over a station range (stationing or length along the x-axis and cross slope on the
y-axis). A horizontal line represents a constant cross slope along a station range, whereas a
sloped line represents a linear change in cross slope along a station range.

An infinite number of control lines can be assigned to an infinite number of points in a
corridor. The control lines can be created to control any change in cross slope between two
points in the template (i.e. sidewalk, gutters, etc.)

The control lines are colored in the diagram for visual clarification only. Unlike the plan,
profile and cross section views, the line colors do not correlate to any superelevation
values.

The Wizard automatically creates the vertical point controls that correspond to each
superelevation point control line. You can open the Point Controls dialog box to review the
vertical point controls created by the Superelevation Wizard.

B Pt Contrals -1 ]
Conidor. 1245 5HIG e
Station Limits
. -
P LT Cub Gutterion =] 4| Simt 1nim +| [
e S0B 37080 8
Homortd 8 Viesical Boh e 4 Changs
He
Contl Type: [P — Hoszoetal (fsnts
Supeoslevalioet Section] LT_HMAI » |
Ricdernncs Port LT_HMA_Lith_Lars + ﬂ J
Werticel Défpety
Friceiy:
Horizortal and Vertical Contiols:
Erusbled Friceiy N Stant Station Mude Tyem Contiol
& 1 T _Cuehy it g3 1000 Henerdad Algpered RT_Lare_Wiaten
b 1 LT_Cish_Gutes top 10040000 Vieseal Supensieushon Sectonl LT_Hh
1 LT_HMA Lkl Lareire-Top 1000000 WVesical Superslevaion SactionT HMA |
1 T_HMA_Lit1_Lanslne-Top 100+00.00 Vesical Superelevation Section] HMA_|
1 AT _Cutb Guterdop 100+00.00 Veticel Superelevation Secton] AT_Hk
Dbt

The Wizard also calculates superelevation rates for each curve on the horizontal alignment and
stores these in the geometry project (ALG file). The superelevation section definitions (the
point controls and control line information) are stored in the IRD file.
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Calculating the Initial Superelevation

To use the Superelevation Wizard:

1.

Select Superelevation > Create Superelevation Wizard > Table from the

Roadway Designer menu bar.

ERoadwayD i -\ Projects\123454 Designt\InRoads\12345_Corr.ird

File Corridor § Superelevation |fTools  Overlay Tools

Create Superelevation Wizard 3 I

Create Single Control Line...

Apply Shoulder Rollover Lock...

Import Superelevation...

Import Superelevation from Alignment

In the Table Wizard dialog box, select the desired super table. These are located in the
C:\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Superelevation

Tables\ folder.

M Open Superelevation Table ==
Look jn AASHTO 2004 - @M.
. Name Date modified  Type Size B
e 506,25
RecentPlaces =0
] 06_30.5up
| 7] 06_35.5up
. 7] 06_40.5up
] 06_45.5up
i 7] 06_50.5up 3
i 55,
Tadd i b
] 06_60.5up
Ay |] 08_15.5up
- 08_20,
Computer  — =P
] 08_25.5up il
| o
= Fleane 0B_55.5up -
etworl
Files of type Superslevation Table [~ sup] -] [ cancel |
Help

Note: If the curves need different design speeds or maximum super rates (i.e. different
tables), highlight the curves to load from this table, then select Load Values
From Table. Repeat for each curve that needs a different table.

<D> the Load Values From Table button.

B Table Wizard

Comidor:

General I

12345_5HB6

LoD

[= = s
Help

Table Iwdards-l}Inhal\\anads\Superelevalmn Tables\4ASHTO 2004406_55.3up DI
PTSIPOIatE: | St s

Specify Runout

Huorizontal Curve Sets:

% Runaff on Tangent B0%

0.00

Mon-Linear Curve Length: | 0,00

Transition Lengths dre:

@ Runoft Total Transition

o Start Station
111+08.62
129+36.27
143+55.57
192+44.72
202+30.23
231+75.30
248+08.08

RN N i

Stop Station
115+85.98
135+83.06
156+00.43
193+88.59
203+87.20
234+72.97
252+30.07

Selected Curves: Load Values From Table Update Geometry from Table

<Back || Next » |I Preferences... | [ Close

Superelevation Fate  Table Design Speed *
Hormal Crown 06_55sup  0.00
4.00% 06 55sup 000 =
Hormal Crown 06_55sup  0.00
Normal Cromn 06 55sup 000
Hormal Crown 06_55sup  0.00
6.00% 06 55sup 000
4.40% 06_55sup  0.00 -
W v
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The rate values are read from the table and updated for each horizontal curve set listed in
the dialog box or highlighted.

4. <D> Next.
B Sy perelevation Section Definitions =5 =]
Help
Sections
Hame StatStali.. StopStai. CrownPo.. LeftRang. RightFa.. Fivot Diec...

Add Edit Delete

Superelevation for Selected Section:

Start Stati.. Stop Stati.. Entering.. ExitingR.. ‘Widthfio.. Superelevation Rate

Ed...

<Back | [ Mewt> | [ Preferences.. | | Close

5. <D> the ADD button on the Superelevation Section Definitions pane. This displays the
Add Super Elevation Section dialog box.

H Add Superelevation Section (3]

Mame: Section]
Crawen Point: I@I ﬂ |m|
Left Range Point: IMI ﬂ IE
FRiight Fange Point: @I ﬂ

Fivot Direction: IM

Mumber of lanes: @) 2 4

Funoff Length Multiplication Factor: — q gg
Limitz
/| Station
Start: 100+00.00

|
Stop: 372481 86 #|

6. Use the drop down menu or the target ﬂ button to select the Crown Point.
7. Use the drop down menu or the target button to select the Left Range Point.

8. Use the drop down menu or the target button to select the Right Range Point.

Colorado Department of Transportation Page 315



Chapter 10 - Roadway Modeling A Practical Guide for Using InRoads V8i SS2

Note: The range points define the points at the outermost edge of the fully superelevated
portion of the template. In the example below, these are the left and right edge of
pavement points on the CDOT HMA_Crowned_B10 template.

LEFT RANGE
POINT . CROWN

POINT ' RIGHT RANGE
POINT

L,

9. Select the desired Number of Lanes, either 2 or 4.
10. Key in the desired Runoff Length Multiplication Factor.

Note: This is typically only used when there are more than four lanes.
11. Set the Station limits, if needed.

Note: Station limits are used to define superelevation section criteria limits. If superelevation
design criteria change (such as different pivot points, range points or different number
of lanes), then you must create a new section to specify the different criteria. However,
using multiple tables along the alignment does not require multiple sections.

12. <D> OK.
._h‘ Add Superelevation Section @
Crawn Poirt: [HMa_Lift)_Centerir ~] 4] e

Left Fange Point: |LT_HMA_Lift1_EDF v| ﬂ |
Right Range Point: | RT_HM&_Lifl_EOF = | ﬂ

Fivat Direction:

Help |

| From Crown Point = |

Mumber of lanes: @) 2 4
Runoff Length Multiplication Factor:— q.ng
Lirnits
/| Station
Start 100+00.00 +|
Stop: 372431 56 +|
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13. Repeat steps 5 through 12 to add additional sections if any super design criteria changes.

Sections:

h Superelevation Section Definitions

=i
Help

Marme

Sectionl

Start Station Stop Station Crown Point

100+00.00 7248186 Hbd2_LifH ..

Left Range ... Right Rang...

LT_H

MA_Li..  RT_HMA_Li.

Fivat Direction

Fram Crown P

Superelevation for Selected Section:

Edi..

Delete

Start Statio
111+08.62
128+E6.07
145+2377
19244472
202+30.29
230+79.30
247+28.28
PRN+NR 77
]

n Stop Station Entering Ru. Exiting Run..
115+85.98 0.0o 0.00
136+53.26 117.00 117.00
186+32.23 53.00 53.00
193+82.59 000 0.00
203+87.30 000 0.00
235+68.97 160.00 160.00
253+69.87 133.00 13300
PRA+R4 71 nnn nnn

m,

‘width from . Superelevation Rate
24.00 Normal Crown

24.00 4.40%

24.00 2.00%

24.00 Normnal Crovn

24.00 Nomal Crovn

24.00 E.00%

24.00 5.00%

2400 Narmal Crown

m

< Back |I‘ MNext > | Preferences. . | | Cloze

Edit.

14. <D> Next on the Superelevation Section Definitions pane. This displays the
Superelevation Controls pane.

Round Station to Nearest | 0.00.00

Bt Superelevation Cantrols o |[= )[R
Seolion Section] =  Hep |
Superelevation Cantrols

Name Paint Pivat Point Initial Slope:
Section] LT_HMa_Lift1_Laneline-Top-LT_HMa_Litt1_EOP-Top LT_HMA_Lift1_EOP-Top LT_HMA_Lift1_Laneline-Top -2.00%
Section] HMA_Lift1_Centerline-Top-LT_HMA_Lift1_Laneline-Top LT_HMA_Lift1_Laneline-Top HMA_Litt1_Centerline-Top -2.00%
Section] HMA_Lift1_Centerline-Top-RT_HMA_Lift1_Laneline-Top RT_HMA_Lift1_Laneline-Top HiA_Litt1_Centerine-Top -2.00%
Section] RT_HMA_Lit1_Lansline-TopRT_HM&_Lif1_EOP-Top  RT_HMA_Lift1_EOP-Top AT_HMA,_Lit_Laneline-Tap 2.00%

] [ b

<Back |

[ En

sh | [ Preferences... | |

Close

Note: This box lists point controls that are created automatically when you go through the
Wizard. The point controls determine the vertical location (by defining a cross slope)
of template points (those at and inside the range points) while rotating in
superelevation. Use the Edit button to make changes in the control lines as needed. Use
the Delete button to remove unnecessary point controls, like lane line points that may
be control by constraints set in the template.

15. <D> Finish. This completes the superelevation, and dismisses the Superelevation Wizard.
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The Wizard creates superelevation control lines and uses point controls to assign them to the
template points within the superelevation range.

B Doint Cantrals o o
Coridor,  12345_5H86 o
Paint: P Station Limits.

aint LT_HMA_Lit_EOF =] #] g 100+00.m +| [ Clse |
Hode
Stop:
Herizantsl @ Vartical Both SRS 372401 B | [ Change |
B | Hem |
Contral Type o o Horizantal Offsets
e 0.00
Superelgvatior: | section? LT_Ha_| | E
e e o ] 0.00
Reference Point: (17 HMa, Litl Lan ~| ﬂ J
Verical Offsets
oo #|
0.00 #|
Priority: 1
Harizontal and Vertical Controls
Enabled  Prioiity Name Start Station StopStation  Mode Type Control
% 1 RT_HMé,_Lit_EOP-Top 100+00.00 132+40.02 Horizontsl  Alignment olfset
% 1 LT_HMé,_Liftl_ECP-Top 100+00.00 37248186 Verical Superelevation  Section] LT_HMé_Liftl_Laneline
% 1 LT_HMé,_Lift1_Laneline-Top  100+00.00 372481 86 Vertical Superelevation  Sectionl HMA_Lift1_Centerline-Tc
% 1 RT_HMé_Liftl_LaneineTop  100+00.00 248186 Verical Superelevation  Section? HMA_Lift1_Centerline Te
% 1 RT_HMé,_Lit_EOP-Top 100+00.00 372481 86 Verticl Superelevation  Sectionl AT_HM#_Littl_Lansline
< i v
Delete

You will need to process your design to see the superelevation results. Each point control
corresponds to a control line on the superelevation diagram.

The superelevation control lines are displayed on the superelevation diagram view in Roadway
Designer. The control lines represent the percent cross slope (vertical axis) at each station
(horizontal axis) for each point that is superelevated in the super range.

-

Al ] el e

Controlling Superelevation Displays

You can set which control lines are displayed in the superelevation diagram:
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1. Right-click in the superelevation diagram and select Superelevation Display List.

/
s

+=L5Ht0 M

Statior: (i [¢] 33642500 G G+
Interval: 2500
Template: 12345_HMA_Urban_4L

2.

Superelevation Display List...

s

Create Superelevation Wizard
Create Single Contral Line...

Edit Curve Set Stations...

Rename Superelevation Section...

Apply Shoulder Rollover Lack...

Import Superelevation...

Impaort Superelevation from Alignment

Delete Points

| Process All |

| Process Visible Range |

Display Mode: MNomal
@ Superslevation

Overay

In the Available Superelevation list, select the control for the line you want to display.

Note: You can press the Ctrl or Shift keys and select multiple point controls to

display more than one control line.

!‘ Superelevation Display List == =]
Superelevation Sections: |
Sectionl ——
Close
- | Help |
Delete |
Avallable Superelevations:
Section] LT_HhdA,_Lift1_Laneline-Top-LT_Curb_Gutter-top
Section! HMA_Lift1_Centerline-Top-LT_HMA_Lift1_Laneline-"
Section] HMA_LIfFE1_Centerline-Top-RT_Hba_Lift1_Laneline-
Section1 RT_HMA_Lift1_Laneline-Top-AT_Curb_Gutter-tap
[
| None |
Delete |
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3. <D> Apply.

The superelevation diagram is updated with the control line display.

d=hoH-tB e o ] 3

Editing Superelevation

After the Wizard has calculated the initial superelevation, you may need to edit some of the
superelevation criteria like a point’s cross slope or max super rate, the normal crown, runoff or
full super locations, etc. You can do this in the superelevation diagram using one of the
following methods:

¢ Editing superelevation point properties (via dialog box settings).
¢ Graphically moving superelevation points (using dynamic settings).
¢ [Editing Curve Set Stations (in table format).

Editing Superelevation Point Properties

1. From the Roadway Designer, <D> on the Display Superelevation button if you’re not
already viewing the superelevation diagram.

Station: @E‘ 3444425 E| @ ﬂ ( Process Al ]
Interval 2500 [ Process Visibls Range |
Template: HMA,_Crowned B10 Display Mode: Normal

@ Supersievation
Ovenay.
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2. <D> <D> on the point to edit in the superelevation diagram. This displays the
Superelevation Point Properties dialog box.

-
|

._h‘ Superelevation Point Properties @

M HMA_Litl_EOP-Top- 33444 4| [ apply
Station: T34+44.25 +| [ Oese |
Cross Slope: 4.40%

| 4 Previous |
Full Super v| |

Type: [
Mext > |
| Help |
Constraints
Constraint 1 Constraint 2
Type: Mone - | | MNone - |

L A Y | 4 3

3. Change the Name, Station, Cross-Slope, Type, or Constraints as desired.

4. <D> Apply after the desired changes are made.

?‘ Superelevation Point Properties @
Hame: Hha_Lift1_EOP-Top - 334+44 ﬂ Apply
Station: F4+44.25 +| [ Cose |
Crozz Slope: 4.40% | < Previous |
Type: Full Super |N7|

et >
| Help |
Constraints
Constraint 1 Constraint 2
Type: Maone - | | MNone A |

5. <D> Close to dismiss the Superelevation Point Properties dialog box.
Moving Superelevation Control Points

1. From the Roadway Designer, <D> on the Display Superelevation button if you’re not
already viewing the superelevation diagram.

Station: @E‘ 3444425 E| @ ﬂ ( Process Al ]
Interval 2500 [ Process Visibls Range |
Template: HMA,_Crowned B10 Display Mode: Normal

@ Supersievation
Ovenay.
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2. Right-click on the superelevation control line point to edit and select Move Point.

3.

Mave Point
Edit Point... %

Add Constraint

Delete Constraints
Delete Paint
Superelevation Display List...

Create Superelevation Wizard
Create Single Control Line...

Edit Curve Set Stations...

Rename Superelevation Section...

Apply Shoulder Rollover Lock...

Impart Superelevation...

+=ro-toa | ¢
o Impart Superelevation fram Alignment

Station: <] (<] 3344 Display Superelevation

Interval =50l Delete Paints |W|

Template: HM#_Crowned_B10

| Process visile Range |

In the x+xx,x% field, enter the desired station and cross slope to move the point.

Dynamics Settings
Statiom: 334+35.96 Step: 400,00

Cross Slope: 4.31% Step: 0.00%

RHEEEZ= 334426 53

Shap To:
V| Cardinal Paoints [V Superelevation Paints

Note: Use the syntax <Station, Cross Slope> when keying in the Dynamic Settings box.

Express the cross slope as either a % or decimal (e.g. 334+25,5%06 or
334+25,.05).

Editing Curve Set Stations

Another option for editing superelevation is to use the Edit Curve Set Stations tool. To use
this tool:

From the Roadway Designer, <D> on the Display Superelevation button if you’re not
already viewing the superelevation diagram.

Staiors [jc] (<] 33+4025 Bl ﬁ ( Process Al ]
Inkerval 2500 [ Process Visible Range |
Template. H&,_Crowned_B10 Display Mode: Nomal

@ Superelevation
Overlay

Right-click in the superelevation diagram control line view.

Select Edit Curve Set Stations from the right-click menu while your cursor is in the
super diagram view.
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4. Use the Curve Set controls to select the desired curve and verify the desired Section

Name is correct from the drop down menu.

Bes 5 perelevation Contral Curve Set Station Edit

Section Mame:

[ 5ectiont

Curve Set: 10

Tvpe Constrained  Station Cross Slope Length
Reverse Crown 333+71.85 2.00% B
Full Super 334467.85 4.40% 96.00

Full Super = FIFHES.93 . 40% 301.08

Reverse Crown <] 3IE+64.93 2.00% 96,00

e »
Design Check Data

Table: =

|
@ Runoff
) Total Transition

5. <D> on the Show Curve Set Information button to display curve data in the lower

right corner of the dialog box.

E‘ Superelevation Control Curve Set Station Edit

Section MName: [ Section]

<l

Design Check Data

Table:

Curve Set: 10 & Row Curve Set nformaton. ] \
Tvpe Constrained  Stakion Cross Slope Length

Rewverse Crown 333+71.85 Z.00%

Full Super 334467.85 4. 40% 96,00

Full Super =] 3I3THE8.93 4.40% 301.08

Rewverse Crown =] 3364+64.935 2.00% Q6.00

OE]

5|
C
-]

@ Runoff
() Total Transition

e |

Fadius = 3000.00

Previous Cardinal Pt
3I8+24.27

PC = 333+937 45

PT =338+39.33

Mext Cardinal Pt
343+24.91

6. Data for other curves within the super section can be added or removed from the list by

using the L™ and E] buttons to the right of the data area. Use the top buttons for data
before the current curve, use the bottom ones for after the current curve.

Note: Red stations denote points outside the current curve set.

7. Stations and Cross Slopes in white cells can be modified. Press the Tab key to move to

the next editable field.

8. Reverse Crown stations are edited by toggling off the Constrained check box. If the
Constrained check box is toggled back on, the station will revert back to its original

value.
Type Constrained  Skation Cross Slope Length Grade
Reverse Crown B 3333985 2,00% -2.92%
Full Super 33446785 £.00% 128,00 -3.86%
Full Super | FITHE5.93 6, 00%: 301.08 -5.568%
Reverse Crown B F3G+96,93 2,00% 123,00 -5.58%
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Note: Changing previously constrained stations may result in kinks in the control line.

9. <D> Apply to accept the changes.

10. <D> the Undo button to discard any changes, if desired.

A Practical Guide for Using InRoads V8i SS2

Best Superelevation Contral Curve Set Station Edit

Section MName:

Curve Set:

[Sectiont

10

Shew Curve Set Information

Twpe

Reverse Crown
Full Super

Full Super
Reverse Crown

A

Design Check Data

Table:

Constrained  Stakion

333+74.60
334+50.00
3374+92.53
FI5HE5.45

Cross Slope
2.00%:
5.00%:
5.00%
2.00%:

Length
-3.1
75.40
342.53
72.94

=
=

Grade

-3.73%
-5.58%
-5.58%

T

Fadius = 3000.00

Previous Cardinal Pt
318+24 27

PC =3233+97.45

PT =338+32.33

Mext Cardinal Pt
243+24.91

@) Runoff
) Total Transition

Removing Superelevation

If you make a mistake after running the initial superelevation setup (after running the Wizard)
or when editing superelevation and you want to start over with the Wizard, you can remove the
superelevation point controls and control lines. When removing super you have two options,

you can either:

e Remove individual superelevation point controls or

e Remove the entire superelevation section (all point controls for all curves within that

section).
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To remove super:

1. Right-click in the superelevation diagram control line view and select
Superelevation Display List...

Superelevation Display List...

s

Create Superelevation Wizard

m

‘ Create Single Control Line...

Edit Curve Set Stations...
Rename Superelevation Section...
Apply Shoulder Rallover Lack...
Import Superelevation...
Import Superelevation from Alignment
Delete Paints

+=AoH-tEde o

Statian: |E| |Z| I34I5.00 |Z| |z|ﬂ | Process Al |
Interval: 25.00 | Process \isible Range |
Template: HM#_Crowned B10 Display Mods: () Nommal
@ Superelevation
COveray

2. To delete just one control line, select the associated point controls from the list of
Available Superelevations.

Note: You can press the Ctrl key and select multiple point controls to delete more
than one control line.

._h‘ Superelevation Display List ===
Superelevation Sections: | Apply |
Section J—
| Cloze |
- | Help |
Dielete |
Available Superelevations:
Section] LT_HM&,_Lift1_Laneline-Top-LT_Hba4_Lift1_EOP-T:
Section] HMA_LIFT_Centerline-Top-LT_HMA_Lift1_Laneline-’
Section] HMA_Lift1_Centerline-Top-RT_HMA_Lif1_Laneline-
Section! RT_HMa_Lift1_Laneline-Top-RT_HMA_Lift1_EOP-T
[ & |
| MNone |
e
Delete |

3. Select Delete.

Colorado Department of Transportation Page 325



Chapter 10 - Roadway Modeling A Practical Guide for Using InRoads V8i SS2

4. To delete all control lines for a superelevation section, select the Section from the
Superelevation Section list (all point controls should highlight).

ﬁ Superelevation Display List =)= -]

Cloze

Superelevation Sections:

Help
Dielete

J

Available Superelevations:

Al

Mone

f I

Delete

5. Select Delete.

For additional practice modifying superelevation, see Lab 5 — The Superelevation Wizard in the
InRoads Lab Guide

Secondary Alignments

When modeling your roadway, you may need to apply your template perpendicular along two
different alignments. For example when modeling an intersection, you want to drop the
template perpendicular to the centerline alignment, but also to the intersection return edges on
the outside. In this case, you can specify the intersection return as a secondary alignment and
have the template “bend” perpendicular when it encounters the this alignment (see the
illustration below).

Secondary alignments may be applied in two ways:

e They modify the angle of the part of the template outside secondary alignment and change
the width to the specified template point to the secondary alignment when specified with
Point Controls.

e They modify the angle of the part of the template outside secondary alignment but do not
change the template width when specified with Corridor > Secondary Alignments.
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In the intersection illustration below, the green line represents the template placement in
relation to the corridor alignment (the light blue line) and the secondary alignment (the
orange line). This secondary alignment was assigned using Point Controls.

Secondary Alignment

-

._h" Roadway Designer - C\Projects\12345Bridge\InRoads\12

File Corridor Superelevation Tools Overlay Tools
by
<8

/)
o~

Template Placement

= 3

To specify a secondary alignment:

1. Select Corridor > Secondary Alignments.

2. Select the Secondary Alignment from the drop down list.

Start Statior:
Stop Station:
Start Offset:
Stop Offset:
Alignrments:

Mamne

SideRoad

Secondary Alignment:

._h‘ Secondary Alignments
Cormidor. 12345 _5SHEE

&

225+00.00
227+00.00

0.00
0.00

Start Station
225+00.00

=[5 =s]
Add
| ﬂ | Cloze |
#
ﬂ —
| Help |
# D
#
Stop Station Start Offset Stop Offset
227+00.00 0.00 0.00
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4.
5.

Specify a Start and Stop station range for InRoads to treat the alignment as secondary
and “bend” the template.

Specify any Start and Stop Offsets from the alignment.
Select Add.

The alignment will only be treated as secondary through the station range specified.

Note: You can only have one secondary alignment per station range.

Note: To have the template widen and ‘kink’, create a point control as previous defined and

toggle on the Secondary Alignment option.

Section Summary:

¢

Roadway Designer is an interactive design modeling tool which allows you to see the
results of your design and then make edits before creating your proposed 3D surface.

Before running Roadway Designer, you must have a horizontal or vertical alignment,
an existing surface and one or more templates.

The results of this interactive and iterative design process are shown in Roadway
Designer’s plan, profile and cross section views.

Design data for modeling is stored in the IRD file.

A corridor defines a path for your project and can be defined with a horizontal and
vertical alignments or with a surface feature.

Templates Drops specify which templates are applied where along the corridor for
modeling purposes.

If templates are changed in the ITL file, then the template drops must be synchronized
with the library to see the changes update in Roadway Designer.

Point Controls are used to vary a template point by assigning the point to follow a
different path.

Establishing Point Controls can effectively reduce the number of templates and
template drops required for modeling, especially when introducing turn lanes, ramps,
etc.

A point can be controlled using horizontal point controls, vertical point controls or
both.

There are several different types of controls that a point can follow including horizontal
and/or vertical alignments, horizontal and/or vertical surface features, a feature style
assigned to multiple features, or a point in another corridor.

Superelevation is added to your roadway model using the Superelevation Table
Wizard.

Superelevation mode adds a fourth view to the Roadway Designer — a superelevation
diagram control line view.

The Superelevation Wizard automatically creates vertical point controls for certain
backbone template points (lanes, edges, shoulders, etc.) as well as the super control
lines for each of these points.

The super control lines are displayed in the superelevation diagram control line view.
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¢ Superelevation can be edited by either editing point properties, graphically moving the
super control line points, or editing a Curve Set table.

¢ Secondary alignments are used when you want to “bend” the template so that it is
applied perpendicular to the secondary alignment (ramps, intersections, etc.).

Advanced Corridor Tools

You can take advantage of a couple of InRoads’ advanced corridor tools in certain design situations:

e Ifyouneed to vary template points frequently over several different station ranges, you can
use Parametric Constraints, which saves time creating multiple templates and template
drops.

e Ifyou are working with multiple target surfaces or corridors, or designing a divided
highway that may tie to multiple surfaces, then you can use Target Aliasing to set priority
tie-ins.

Section Objectives:
¢ To learn how and when to use Parametric Constraints to vary template points.

¢ To learn how to assign labels to point constraints.

¢ To learn how to assign multiple surfaces and corridors as end condition targets using
target aliasing.

Parametric Constraints

Parametric Constraints are another method of modifying template points during processing in
Roadway Designer. These override the value of a point’s constraints for the specified station
range. This option is only available on point constraints that have been assigned constraint
labels in the template library (as shown below).

Constraints
Constraint 1 Constraint 2

Tvpe | Harizontal +|  [Slope -
Parent 1: [ Hima,_Lit1_Centerlr | | [Hia_Liitl_Centetic +| ]

Rollowver Yalues...

Walue: -24.00 2.00%

Labet | LT_EOP-TopHoriz -l |LT_EDP-T0p-SI0pe v|

Style Constraint:

Horizontal Wertical Bath

0.0
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Parametric Constraints are defined in the Roadway Designer and can be used to move labeled
points in a template without having to edit the points in the template library.

H Parametric Constraints = (&
Corridor: 12345 SHEE Station Limits 2dd
Start:
Constraint Label: [ 1 pgpr ap-Hariz - & 112+00.00 ﬂ W
Start Y alue: 24,00 StoP: 114+50.00 ﬂ
| Change
Stop Yalue: 200
Hel
Overide Values: I—DI
Marme Start Value Stop WYalue Start Station Stop Station
LT_EOP-Top-Hariz -12.00 -24.00 105+00.00 107+50.00
LT_EOP-Top-Hariz -24.00 -24.00 107+50.00 112+00.00
LT_EOP-Top-Hariz -24.00 -12.00 112+00.00 114+50.00
4 L 3
Ewxport.. Import... Delete

Some examples of when you could use parametric constraints include:

e Varying lift or subgrade depths over a specified station range or

e Introducing linear lane transitions using station/offset values (this can also be done with
horizontal Point Controls).

If you wanted to increase the thickness of a lift (e.g. HMA_Lift1), you could edit every point in
the lift component on the template and change the vertical constraint value. This would be
tedious and time consuming, especially if you had multiple template drops (you would have to
edit the same points on every template used).

Instead, you could assign an “asphalt depth” label to each vertical point constraint in the
template Point Properties. Then, you just have to set up one parametric constraint entry to vary
this label constraint over a specified station range. When the template is outside this range, it
will revert to the thickness as defined in the template.

Any point constraint that has been assigned a label can be varied using parametric constraints.
The workflow example below illustrates how to introduce a linear lane transition by varying an
edge of pavement point from 12 to 24 feet from the centerline over a 250 ft. station range
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Defining a parametric constraint:

1. Select Tools > Parametric Constraints from the Roadway Designer menu bar. This
displays the Parametric Constraints dialog box.

H Parametric Constraints = (B
Corridar: 12345_5H8E Station Limits Add
. -~ Stat
Constraint Label: | 11_gop.-TopHariz = 1000000 ﬂ Close
Start Yalue: 000 Stop. 372:81.88 ﬂ th
a0E
Stop Walue: 0.00
Hel
Override Values: l—DI
MName Start Value Stop Value Start Station Stop Station
Expart Impart. Delete

2. Select the Constraint Label that you want to vary from the drop down menu.

Note: The label must first be assigned to the point constraint in the template library. If
you assign the label after establishing template drops, you must synchronize the
template.

3. Key in the Start Value.

4. Key in the Stop Value.

5. In the Station Limits area, key in or select the Start station.
6. Key in or select the Stop station.

7. <D> Add.

8. Repeat steps 2 through 7 above to create additional parametric constraints. <D> Close
when finished.

H Parametric Constraints

Corridor: 12345 SHEE

Constraint Label: W

Start W alue: 200

Stop:} 107.+50.00 #|

Stop Walue: 24,00

Overide Values:

Mame Start W alue Stop Value Start Station Stop Station
LT_ECOP-Top-Horiz 1200 -24.00 105+00.00 107+50.00
Expart... Impart.... [elete
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Editing parametric constraints

1. From the Parametric Constraints dialog box, highlight the desired entry. The data entry
fields are populated with the data from the selected entry.

2. Enter the desired data into the data entry fields.

3. <D> Change to complete the modification.

H Parametric Constraints = (&
Cornidar: 12345 SHBE Station Limits add
. . Start: 107.450.00 +
Canstraint Label: LT_EOP-Top-Hariz - J Close
Start W alue: 24,00 Stop: 11240000 ﬂ
=T
Stop Yalue: 2400
. Help
Overmide Values:
Mame Start W alue Stop Walue Start Station Stop Station
LT ECOP-Top-Horiz 1200 -24.00 105+00.00 107-+50.00
LT_EOP-Top-Horz ~ -24.00 -24.00 107+50.00 112+00.00 I
—
LT_EOP-Top-Horiz  -24.00 -12.00 112+00.00 114+50.00
| Export... | | Impart.... | Delete

Note: You can Export parametric constraint values to a text file and edit them in a text editor
or a spreadsheet program like Excel. After editing the values, you can Import them

back in to Parametric Constraints.

To delete a parametric constraint:

4. From the Parametric Constraints dialog box, highlight the desired entry.

5. <D> Delete to remove the entry from the list.

H Parametric Constraints = (&
Corridor: 12345 SHEE Station Limits 2dd
Constraint Label: i Start: 10743000 ﬂ )

- |LT_EDP-Top-Horiz Clase
Start W alue: 24,00 Step: 112+00.00 ﬂ
|
Stop Yalue: 2400
. Help
Overide Values:
Mame Start W alue Stop Value Start Station Stop Station
LT _ECOP-Top-Horiz 1200 -24.00 105+00.00 107+50.00
LT_EOP-Top-Horiz  -24.00 -24.00 107+50.00 112+00.00 I
LT_EOP-Top-Honz  -24.00 -12.00 112+00.00 114+50.00
Export... | | Impart....
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Target Aliasing

Target aliasing is used to redefine the end condition targets assigned in the template library.
Multiple targets can be prioritized, and the software attempts to solve the next target should the
higher priority fail. Target Aliasing creates a prioritized list of surfaces, surface features, and/or
corridor solutions that the current corridor can tie to. For example:

e  When you want to tie into multiple targets, as in when you are modeling across adjacent
existing surfaces and need to tie to whichever is present at a given location.

e  When you want to tie to one surface if it is available, but a secondary surface if it is not.
This may occur in the case of a divided highway being modeled as two corridors where you
would like one set of lanes to tie to the other design surface if it’s close enough and to the
existing if it’s not. This can be accomplished by creating the first design surface and using
it as an alias for the existing, or both corridors can be modeled at the same time by using
the corridor as the alias for the existing surface.

Target aliasing can also be used to remap the active surface. In many cases, a template can be
simplified by only targeting active surface. However the active surface can easily change. By
hard mapping the target alias to the existing surface of choice, you can mitigate opportunities to
process the wrong active surface. Also, this allows you to see multiple surfaces in the cross
section display window.

Defining a target alias:

1. Select Tools > Target Aliasing from the Roadway Designer menu bar. This displays the
Target Aliasing dialog box.

2. Select the desired Target. The target list is built from targets defined in the template’s end
condition components.

3. In the left pane of the Target Aliasing dialog box, highlight the first target to be solved for.
Note: This list will change based on the target selected in step 2.

4. <D> Add to move the selected item to the right pane.

5. Repeat steps 3 and 4 to add additional items.

6. <D> OK to complete the process.

HTargetAliasing

Target: I <hctive Surface> - I
Surface or Coridor Aliases:
Cancel
(e — e [ Coreel ]
) Help

it

<- Remove
Move Up

Move Down

Usze Clozest
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Changing target aliasing

The items selected, as well as their order can be modified. To make changes in Target Aliasing:

1.

Select Tools > Target Aliasing from the Roadway Designer menu bar. This displays the
Target Aliasing dialog box.

Select the desired Target.

Select the desired alias from the right pane of the Target Aliasing dialog box.

<D> the Move Up or Move Down buttons to change the order of the alias list.

<D> the Remove button to delete the alias from the list.

<D> OK to complete the changes.

Target:

HTargetAliasing ==
<Active Surface: hd | ok
Surface or Coridor Aliases:
Cancel
Surface - Default Add > Carridar - Side Road I—I
ey S T30 - 12345 episting ground Help
<- Remove
Move Up
Move Daown

Usze Clozest

The template end condition will seek the first target in the alias list. If it fails to intercept the
first target, the end condition will seek the second target and so on. If the Use Closest option is
toggled on, the closest of the listed aliases that is encountered is used as the target.

Section Summary:

¢

Parametric constraints can be used to vary points in a template without having to edit
the points in the template library.

In order to set up parametric constraints you must first assign a label to the point’s
constraints in the template library. The label is used as the constraint variable.

Parametric constraints are useful to varying pavement lift or subgrade depths or for
introducing linear lane transitions.

Target Aliasing is used to create a prioritized list of surfaces, surface features, and/or
corridor solutions for target tie-ins.

Target Aliasing is useful when you are tying into multiple adjacent existing surfaces.

Target Aliasing is also used to set up priorities for divided highways tie-ins (to either
the existing surface or adjacent lane surface).

Design Considerations

There are other design considerations that need to be addressed such as:

How to handle transitions between different templates on your corridor.
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e How to smooth out end condition transitions or replace end conditions over a station range.

e How to modify a single template drop to fit real a world condition

Section Objectives:

¢

To learn how to review and edit template transitions for proper point connections
between templates on your corridor.

To learn when you should edit template transitions.
To understand the two different types of end condition exceptions.

To learn how to modify end conditions and create end condition overrides and
transitions without introducing template drops.

To learn how to make a single station template edit to correct minor sideslope
problems.

Template Transitions

Template transitions occur when two different templates are specified in the Template Drops
dialog box. The transition occurs along the entire length between template drop stations.
Template transitions are shown color coded in the plan view of the Roadway Designer.

After entering your template drops, the Roadway Designer’s plan view is updated to show the
template transition range (the station range between different templates in the template drop
list). The actual drop stations appear as orange lines in plan along the corridor. The template
transition range is color coded as follows:

=«

Color-coded template
transition zones in plan view

Template drop locations
(orange lines)

»

Red — None of the points between the two templates are connected.

Yellow — Like named points have been connected by the software, but some points
remain unconnected. A typical cause is a different number of points between templates.

Light Blue — The transition has been reviewed by the user, but there are points still
unconnected.
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¢ Dark Blue — All of the template points are connected.

Note: End condition points are not connected by this process; they are automatically
connected.

InRoads automatically connects like point names between the two different templates, so it
would be unusual to see a red template transition since CDOT uses standard point names
contained in the template library. Therefore most template transitions will initially appear dark
blue or yellow. Other points, however, must be manually connected.

You can review and manually connect points by double-clicking on the colored template
transition zone in the Roadway Designer plan view. This opens the Edit Transition dialog box.

T T T TN =53
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After connecting the points in this dialog, you can preview how the templates transition will
behave from start to end by using a transition “slider bar”. If your transition doesn’t preview
correctly, you may need to release some point constraints. For example, if you’re transitioning
from a two lane to a four lane template, the outer-most edge points may have horizontal
constraints that need releasing in order to “widen” out for the additional lanes. You can edit
point constraints directly from this dialog box, just like you do in the template editor.

= m m— e - g v e e s

| - it I-& Transition shider bar

If you missed some point connections after this process, your transition will appear light blue in
plan view. Repeat the process until all points are connected and the transition appears dark
blue.

Note: You may want to review the transition initially and then wait on making any manual
point connections if you plan to later synchronize template library changes to the IRD
file. After reviewing the transition, it will appear light blue as a reminder that you need
to set the transition after all template changes are complete.

Important!  Synchronizing the template library to the IRD file will overwrite your template
transitions and you will lose any edits previously made. Always wait until all
template changes have been synchronized with the IRD file before editing
template transitions.
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To edit a template transition:

1. Locate the transition in the plan view of Roadway Designer and <D> <D> in the colored
area. This displays the Edit Transition dialog box.

Roadway Designer - C:\Projects\12345\Design\InRoads\sample.ird

L = 3

2. <D>on abold ‘+’ sign then <D> on the desired connection point on the other template.

Note: Unconnected points appear bold. If you’re unsure how points are to be connected,
hover over the point to get a point name read-out.

Note: The second point selected could have other points connected to it.

1st <D>

/
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3. The orientation of the two templates can be changed to make it easier to see. <R> on the
desired template and select Move Template.

4. Repeat steps 2 and 3 until all points are connected.

5. To change a connection, <R> on the desired connection line and select Delete. The
connection is removed and can be relocated as described above.

6. <D> OK to complete the transition. The Edit Transition Midpoint dialog box is displayed.

7. Modify point constraints to make the transition work properly. <R> on the desired point
and select either, Edit Point or one of the Delete Constraint options (usually a
horizontal constraint needs to be deleted).

Note: You can also add or edit point constraints from this dialog box, just like you do in the
template editor. The constraint release or edits apply only to the transition range.

Add New Component

Edit Point...
Add Constraint
Delete Both Constraints

Delete Horizontal Constraint L\,

Delete Slope Constraint

8. Repeat step 7 as needed.
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9. Use the Transition slider at the bottom of the dialog box to test the transition.

A Y] 4

Transition
Start I End

Display Point Mames

10. To change point connections, select Cancel in the Edit Transition Midpoint dialog box to
return to the Edit Transition dialog box.

11. When editing is complete select the OK button. This dismisses the Edit Transition
Midpoint dialog box.

The transition color in the Roadway Designer plan view changes to dark blue when all points
are connected.

End Condition Exceptions

End Condition Exceptions are used to modify end conditions through a station range along the
corridor without requiring the creation of additional template drops. This is a powerful tool that
allows you to “fine tune” areas where end conditions may have rapidly changing sideslopes or
areas where sideslopes may fall outside of right-of-way boundaries. Roadway Designer allows
you to preview the end condition exception edits via the cross section view before creating your
design surface. This means you don’t have to perform tedious surface features edits to achieve
these results.

/ Left transition

Right override

EXAMPLE END CONDITION EXCEPTIONS

L N r

Types of End Condition Exceptions

End Conditions Exceptions fall into two categories:
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e End condition overrides — the end condition slope and/or width is overridden, or replaced,
with the edited end condition or a completely new end condition for the specified station
range.

Example 1: Overriding a 6:1 sideslope from the template with a 3:1 override sideslope
through a 300 ft. station range where the 6:1 sideslope falls outside the right-of-way
limits.

Example 2: Replacing a v-bottom ditch from the template with a flat bottom override
ditch through a specified cut range along the corridor.

e End condition transitions — used to “smooth out” an end condition over a station range
where the sideslope is changing due to terrain conditions. This is similar to template
transitions except the transition occurs on an end condition component.

Example: Smoothing out a fill slope that changes back and forth between a 6:1 and a
3:1 slope over a 200 ft. station range. This is replaced with a gradual 6:1 to 3:1
transition over the same interval.

End condition exceptions are specified on either the right or left side. If you only need the
exception on the left side, for example, you can maintain the template end condition on the
right side. Or, you can set up different exceptions on the right and left side depending on the
terrain conditions and sideslope behavior.

There is also a Backbone Only option that removes end conditions from the station range
specified, which is useful in bridge or culvert areas.

InRoads uses a color coding system in Roadway Designer’s plan view to denote the two
different types of exceptions:

¢ Light Blue — represents end condition overrides.

¢ Dark Blue — represents end condition exceptions.

Note: End condition exceptions are shown on the outside of the corridor to distinguish
them from template transitions zones. which are shown inside.

Defining End Condition Exceptions
Defining an end condition exception is a two part process:

a. Adding the exception entry by specifying the station range and designating it as a left/
right override or left/right transition.

b. Editing the exception to modify the behavior of the end condition (this is similar to
editing a point on a template and/or editing a template transition).

Follow the steps below to define an end condition exception:

1. Select Corridor > End Condition Exceptions from the Roadway Designer menu bar,
or <D> on the End Condition Exceptions button from the button bar to open the End
Condition Exceptions dialog box.

=E & TZRE K]
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End Condition Transitions

To define an End Condition Transition, first add the entry:

1. Inthe End Condition Exceptions dialog box, key in the Start station or use the locate station
button and select the station from the plan view.

Note: You can use the Ctrl key to select the station from the drawing file.
2. Key in the Stop station.
3. Toggle on the desired transition side (Left Transition or Right Transition).

4. <D> Add. The data is listed in the End Condition Exceptions area of the dialog box.

H End Condition Exceptions = @
Corridor, 12345_SHS6 T Add
n Bapoe
'sag? 156+00.00 # ADTyeflT;venide Do |
Stop:  157.00,00 + Right Override [ Changs |
@ Left Transition Help
Bemieem @il Right Transition
End Condition Exceptions:
Start Station Stop Station Type
156+00.00 157+00.00 Left Tranzition
 Edt. | [ Delet=

Next, edit the entry to define the transition:

5. Highlight the desired entry in the End Condition Exceptions list.
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6. <D> Edit. The Edit Transition dialog box is displayed.

= tom e - e e L ——

7. Follow steps 2 through 11 in the Template Transitions section to complete the transition.

Note: You may need to set a point as Infinite through the transition range by right-clicking
and editing the point in the Edit Transition Midpoint dialog.

End Condition Overrides

To modify or completely change an end condition through specified station range, first add
the entry:

1. Inthe End Condition Exceptions dialog box, key in the Start station or use the locate station
button and select the station from the plan view.

Note: You can use the Ctrl key to select the station from the drawing file.
2. Key in the Stop station.

3. Toggle on the desired override side (Left Override or Right Override).
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4. <D> Add. The data is listed in the End Condition Exceptions area of the dialog box.

H End Condition Exceptions = (B[]
Comidor: 12345 _SHEE
Sstt:rttl:D 155?;0_00 ﬂ @ Lef.trgvenide Iﬂl
Stop: +| Right Dverids [ Change |
Left Transition T|I3'
Eactbercinh Riight Transzition
End Condition Exceptions:
Start Station Stop Station Type
156+00.00 157+00.00 Left Overide
[ Edt. | [ Delete

Next, edit the entry to define the override:
5. Highlight the desired entry in the End Condition Exceptions list.
6. <D> Edit. The Override dialog box is displayed.
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7. Edit the end condition. This dialog box works just like the Create Template dialog box (see

the Defining Templates chapter in this document) except that only the end condition can be
modified.

B Right Override - 169+25.00 ta 172+50.00 o (&=
File Edit Add Toals

Template Library Current Template Display ‘
23 C:'Projects\12345\Design'InAoads\CDOT_|  Name: 12345_HM#_dLane @ Components Conshaints
“ZZ Point Mame List
(1 1- Templates
5] 2-Sections - Pavement Display &)l Components [ Hep |
(] 3- Sections - End Conditions
=3 4 - Components
] Agoregate Bases
(] Barriers & Misc Components
[ Curb & Gutter Components
=3 End Conditions
(C] Cut Slope Components
=3 Fill Slope Components
b T3 e 1R
2= Fil_3 to_1
2= Fil_4_to_1
2= Fil_B_to_1
(] Z:Slope Components
] Pavements
(] Sidewsalks & Bike Paths
[ Subbases

Description: Display Point Names

Library  Active Template

Preview:

Note: All of the templates from the loaded template library are available for use when
editing the override. Therefore, if you want to replace the end condition, you can
delete the current end condition while in the Override box and then drag and drop a
new end condition from the library onto your template.

Deleting or modifying end conditions through this command does not delete them
from the template in the template library. It is best practice to create or modify the
end condition that you wish to use as the override first in the library.

Important!  Even though the Override dialog shows only the first station of the edit
range, you may encounter multiple sideslope requirements over the course
of the override. Therefore, be certain to include both cut and fill sideslopes
if both will be encountered.

8. <D> OK to complete the edit.

Backbone Only Exceptions

There is an option to turn off the end condition without having to edit the exception. This works
for both transitions and exceptions, though in a slightly different manner. To create a Backbone
Only exception:

1. In the End Condition Exceptions dialog box, key in the Start station.

2. Key in the Stop station.
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3. Toggle on the desired override or transition side.

4. Toggle on Backbone Only.

5. <D> Add. The data is listed in the End Condition Exceptions area of the dialog box.

Corridor; 12345_SHBE

B £nd Condition Exceptions

Statio Apply Ta
Start I 132+00.00 + Left Dverride
Stop: | 135+00.00 #|| @ Rigrt Ovenice [ Change |
Left Transition Help
End Condiion Exceptions:
Start Station Stop Station Type
156+00.00 157+00.00 Left Transition
156+25.00 157+00.00 Right Dverride
132+00.00 135+00.00 Right Overide
Edi. [ Dekte |

Note: If a transition is selected, the end condition is deleted from all template drops between
the Start and Stop stations, excluding the Start and Stop stations.

If an override is used, the end condition is deleted from all template drops between the
Start and Stop stations, including the Start and Stop stations.

Modifying Single Station Template Drops

There may be instances where an end condition needs to be modified at only one station instead

of a range of stations. This occurs when:

e A sideslope ties at an odd location due to existing terrain conditions or

e  Where you want to tie a sideslope to a specific location (like an existing ditch) or

e  Where you want to pull a sideslope inside the right-of-way at just one station.

Page 346

Colorado Department of Transportation



A Practical Guide for Using InRoads V8i SS2

Chapter 10 - Roadway Modeling

In these cases, you can modify a single station template drop. The figures below illustrate an
example where you would want to edit a single station template to modify the location of the
sideslope.

*=0u

*=0u

Single station template drops can be modified within the Roadway Designer section view.
Changing a template in this manner creates a new entry in the Template Drops dialog box. The
data for the changed template is stored in the IRD file as shown below.

Station

155+00.0...
195+00.0...
200+00.0...
250+00.0...
255+00.0...
360+50.0...

]

Interval
25.00
25.00
25.00
25.00
25.00
Single Station

Template
12345_HMA_4Lane
12345_HMA_4Lane
Hkd_Urban_4Lane
Hkd_Urban_4Lane
12345_HMA_dLane
12345_HMA_4Lane

M

Revise...
ITL
ITL
ITL
ITL
ITL
IRD

Library
C:A\Projects
C:A\Projects
C:A\Projects
C:A\Projects =
C:M\Projects

3

-

Synchronizing this template drop will not change the template back to its original condition. To
remove the edit, you must highlight it in the template drops and select Delete.

Important!

Modifying templates in this manner should be done sparingly to correct minor
problems at single locations. Stations modified in this manner will not be
processed by designer, in effect ‘freezing’ them in time and space. For
example, changing the alignment will no longer change this template drop!

Note: For larger scale edits over a defined station range along the corridor, use other
Roadway Designer tools like End Conditions Exceptions, Parametric Constraints,
Point Controls, etc.
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To edit a single template drop:

1. Select the station to edit with the Station Indicator.

F=hoH-tE M« b =] .« b
Corridor: |sHes ~| Station: (1] ]| 360+50.00 EIE0+ | Process Al |
Active Surface: |12345 existing ground v| Interval: 25.00 | Process \isible Range |
Template: HMA_Crowned_B10-4L  Display Mode: @) Nomal
Superelevation
Overay

2. Double-click in the section view. The Edit Template At Station Only dialog box appears.

3. This dialog box works just like the Create Template dialog box (see the Defining
Templates chapter in this document). All points and components can be modified, deleted,
or replaced.

Example of Modifying Single Template Drop

In this example a template drop is cutting a ditch in the middle of an area of fills. This
example demonstrates how to remove the ditch from this template drop.

1. Station 360+50 is selected with the Station Indicator.

2. Double-click in the section view to display the Edit Template At Station 360+50 Only
dialog box.

B Roadway Designer - C:\Projects\12345\Design\InRoads\sample.ird |ﬂ|£_hj

File Corridor Superelevation Tools

Close | | Help |

Double-click here

N

=L A0 =" b
Comidor: |SH 3 v| Station: |E| |E| 360+50.00 |E| |E|ﬂ [ Process Al |
Active Surface: |-|2345 existing ground v| Interval: 25.00 | Process Visible Range |
Template: HMA_Crowned_B10-4 L Display Mode: @) Nomal
Superelevation
Overay

3. <R>on the LT_Top-Of-Cut point.
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4. Select Move Point from the right click menu.

LT kR ACRE]
L _Top-of-Cut LAT Heem®

Add New Component LEETHEHR

Template Documentation Link... Ll "_.THN;ELHBEM
Check Point Connectivity...

Delete Components LT hgbﬁa‘k&&ﬁﬁ?ﬁ'l

Change Template Origin
Delete Constraints from All Points

I Move Point
Edit Point...
Add Censtraint

Delete Point
Delete From Components (Make Null)

Set Dynamic Origin

5. Move the point to the desired location and <D>. Because it is an end condition, it will
snap to the existing surface.

Note: For reference, the original end condition component location displays in light blue.

LT. ssmﬁé’ébﬁ%&
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6.

<D> OK to accept the change. The modification is reflected in the Roadway Designer
section view.

Section Summary:

¢
¢

Template transitions occur between different templates in the template drop list.

Template transition zones are color-coded in plan view to indicate the status of point
connections between templates.

InRoads automatically connects like point names between two different templates.
Other points must be manually connected.

Edit the template transition to manually connect the template points.

Synchronizing the template library to the IRD file will overwrite your template
transitions and you will lose any edits previously made. Generally wait until all
template changes have been synchronized with the IRD file before editing template
transitions.

End Condition Exceptions allow you to “fine tune” end conditions without creating
additional templates or template drops.

There are two types of end condition exceptions: end condition overrides and end
condition transitions.

End condition overrides replaces the template end condition with a modified one or a
completely new end condition from the template library.

End condition transitions are used to “smooth out” an end condition over a station
range where the sideslope is changing due to terrain conditions.

End condition exceptions are color coded in plan view to indicate either overrides or
transitions.

Modify a single station template to correct minor sideslope tie-in problems.

When you edit a single station from the Roadway Designer cross section view, a new
entry is created in the Template Drops box and stored in the IRD file.

Deleting a single station template drop will change the template back to its original
condition and the changes will be lost.
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Generating Design Surfaces

The goal of the roadway modeling process is to create a 3D terrain model or surface of your proposed design.
Roadway Designer provides numerous tools necessary to input the engineering data to create, preview and
modify your design interactively so that you can see the results of the modeling process and make necessary
edits before creating the final design surface. After the interactive design iterations are complete, you’re then
ready to generate the design surface.

Section Objectives:

¢ To understand the concept of surface features and components.
¢ To understand the difference between triangulated and untriangulated features.

¢ To understand how to use the Create Surface command to take your Roadway
Designer data to a 3D surface.

To learn how to create a design surface from a single corridor.

To understand the difference between a finished grade surface and alternate surfaces
and learn how to create alternate surfaces.

¢ To learn how to create one surface from multiple corridors.

Elements of a design surface

A design surface contains both features and components including:

Triangulated Features — Unless specified in the component, the topmost set of points in the
template are triangulated and used to create the finished grade surface.

Untriangulated Features — Those features below the finished grade surface are stored
within the dtm as untriangulated features. They can be displayed in plan, cross sections, or
profiles, but are not used in creating the surface.

Components — These are the material definitions built into the template. They are used to
adjust end area volume calculations. Components can also be shown on cross sections.

¢ You can create vertical components (like pavement lifts or walls), and show these “true
vertical” components on your cross sections since they are not part of the triangulated
network when you generate a design surface.

¢ When calculating end area volumes, you can choose to exclude component volumes
from the mass ordinate volume if you want separate material volumes for each
component.

When creating a design surface, you have the option of creating:

A single surface — the finished grade from topmost set of template points.
Separate finished and alternate surfaces — e.g. for subgrade surfaces.

A multiple corridor surface — combining design surfaces from multiple corridors (mainline,
ramps, crossing streets, etc.) into one surface.

The Create Surface command

Use the Create Surface command to create a proposed surface or surfaces from the data stored
in the Roadway Designer IRD file.
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H Create Surface @
Default Preference: | pefautt - T
Create Surface(s) from: Preferences...

12345 SH 86 JE
12345_SH 86_Ramp Help
Al
| None |
Clipping Options....

General Options
New Surface for Each Comidor Create Atemate Sufaces

| Empty Design Suface Process Visible Range Only
Include Mull Points | Remaove Loops
| Triangulate

Features
Append Replace Rename Modify
Add Transverse Features

Styte: Defauit
| Add Exterior Boundary

Style: Exterior Boundary -

Densify using Chord Height Tolerance Display in Plan View
Horzortal Curves Features
Vertical Curves Components

This command contains several options including:

e Surface Name — when the surface is created, you have the opportunity to give it a name.
The name becomes the name of the resulting surface. If you toggle on New Surface for
Each Corridor, the Corridor name instead becomes the surface name.

e (Create Surfaces From — select the corridor(s) used to create the design surface(s).

e (lipping Options — if running multiple corridors, use this option to determine how the
surfaces will be clipped in overlapping regions. This option is used in conjunction with
Target Aliasing. The corridor that uses Target Aliasing will be used to clip the other
corridor.

e Empty Design Surface — if the surface has already been created, turn this option on to delete
all features from the current surface before re-creating it. This ensures you don’t have left-
over, duplicate or bogus features in your surface.

e (Create Alternate Surfaces — toggle on this option if you’ve assigned template subgrade
points to an alternate surface name. In addition to the finished surface, the alternate
surface(s) are created.

e Triangulate Surface — turn this option on to automatically triangulate surface feature points
to create the triangulated network (in addition to adding the features and components to the
surface). If this option is turned off, you can triangulate the surface later using the
Surface > Triangulate Surface command.

e Remove Loops — turn this option on to eliminate loops on features or overlapping features
that may cause surface problems. Loops/overlaps occur with non-colinear alignments and
can occur with secondary alignments (€.g. intersection returns).
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Add Exterior Boundary — turn this option on to automatically create an exterior boundary
for the design surface(s). An exterior boundary defines the limits of triangulation. No
triangles will form outside the exterior boundary, thereby eliminating bogus or bad
triangles from forming in corners or concave areas. After turning this option on, specify a
feature Style for the boundary, which controls it’s display properties.

Single corridor surface

Use the Create Surface command to create the design surface (DTM) from the selected
corridor(s).

To create a design surface:

1.

Select Corridor > Create Surface form the Roadway Designer menu bar or <D> the
Create Surface button from the button bar.

|

Key in a Mame for the surface.

£
=

The following check boxes should be toggled on, except in special circumstances: Empty
Design Surface, Add Exterior Boundary, Triangulate Surface, and Remove Loops.

H Create Surface @
Name: SH 86 - Aoply
Default Preference: | pafauf - Close
Create Surface(s) from: Preferences...
12345 SH 86 A
12345_SH 86_Ramp Help

Al
| None |
Clipping Options...

General Options
Mew Surface for Each Comidor Create Atemate Sufaces

IJ Empty Design Surface I Process Visible Range Only

Include Mull Points IJ Remove Loops I
| Triangulate

Features

21 Append Replace Rename Modify

Add Transverse Features

Stye: Defaut

| Add Bxterior Boundal
Style: Exterior Boundary -

Densify using Chord Height Tolerance Display in Plan View
Horizontal Curves Features
Vertical Curves Components

4. Set the Exterior Boundary Style to Exterior Boundary.

5. Toggle on other options as needed.
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6. Select the corridors to be modeled from the Create Surface(s) From area.

7. <D> Apply. The design dtm is created and a Results window is displayed.

E‘\ Create Surface @
MName: SH 26 - I Apaly I
Default Preference: | pefautt - Close

Preferences...
Help
Clipping Options...

General Options

New Surface for Each Conidor Create Atemate Surfaces
/| Empty Design Surface Process Visible Range Only

Include Null Points | Remove Loops
| Triangulate
Features

Append Replace Rename Modify
Add Transverse Features
= Default

/| Add Ederior Boundary

=

Densify using Chord Height Tolerance Display in Plan View
Horizortal Curves Festures
Vertical Curves Components

8. The Results report contains point control information and other settings used in the
corridor. Save and/or Print the Results file as desired.

9. <D> Close on the Results dialog box.

10. <D> Close on the Create Surfaces dialog box.

Alternate surfaces

Typically, when a design dtm is created from Roadway Designer only the finished grade is
constructed as a triangulated model. The subsurface points are stored in the design dtm as
untriangulated points. To create surface from subsurface points (or a combination of finished
grade and subsurface points) the Alternate Surface option is used. This option requires that you
first assign an alternate surface name to the point via the template point properties before using
Roadway Designer for modeling.

Note: A template point can belong to the finished grade surface plus one alternate surface.

To create an Alternate Surface:

Assign the alternate surface name to the template points

Note: Ifthese steps were done before the corridor was created, skip to step the Create Design
Surfaces section below.

1. Select Modeler > Create Template from the InRoads menu bar.
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4,
5.

<D><D> on the desired template from the Template Library pane of the Create Template

dialog box.
<D><D> on the desired point.
Toggle on the Alternate Surface check box.

Key in the Name for the Alternate Surface.

Note: Use the same name for all points used to create the alternate surface. After it is keyed in
the first time in a template, it is available in the drop-down list for other points.

6.

10.
I1.
12.
13.
14.

<D> the Apply Button.

Feature Mame Overide: |5 ,Lp aze_Centerline-Top | Claze |
Surface Feature Stle: | Cantarline - |—< Provious |
I | Alternate Surface:l Subgrade - — ]
Nest >
Help
Member af:
ABC
Constraints
Constraint 1 Constraint 2
Type: | Harizortal v | | Wertical h |

Parent 1: |ABC_Centerline-Top V|ﬂ |ABC_CenterIine-T0p V|ﬂ

Waluer  gn 050

Label: - -

Style Constraint:

Horizontal Wertical Eath

0.0

H Point Properties @
Hame: SubBaze Centerline-To ﬂ

<D> Close.

Repeat steps 3 through 7 to add additional points to the alternate surface.

Select File > Save from the Create Template menu and Close the Create Template

dialog box.

Select Modeler > Roadway Designer from the InRoads menu bar.

Select File > Open from Roadway Designer menu bar and open the desired IRD file.

Select Corridor > Template Drops.
Synchronize the entries as needed.

Close the Template Drops dialog box.
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Create the Design Surfaces

1. Select Corridor > Create Surface.

2. Toggle on the Create Alternate Surfaces check box.
3. Make the other settings as desired.

4. <D> Apply. The alternate surface(s) are created along with the finished grade surface. It is
stored in its own DTM.

ﬁ Create Surface @
Name: SHEE - lTI
Default Preference: | pafaut - Close
Create Surface(s) from: Preferences...
12345 SH 86 —
12345_SH 86_Ramp Help

Al
I Nong I
Clipping Options...

General Options

[~] New Surface for Each Comidor Create Altemate Sufaces

Empty Design Suface ["] Process Visible Range Only
[ Include Null Paints Remove Loops
Triangulate
Features
@) Append Replace Rename Modify

[ Add Transverse Features

s Defaut
Add Exterior Boundary

Style: Exterior Boundary -

Densify using Chord Height Tolerance Display in Plan View
[ Horizontal Curves [C] Features
[ Vertical Curves [ Components

Multiple corridor surface

With InRoads XM, ramps and crossing streets can be combined into a single model (DTM). To
use the clipping options with combined surfaces, Target Aliasing must be used (see Target
Aliasing section in this chapter).

To create a combine corridor:

1. Select Modeler > Roadway Designer from the InRoads menu bar.

2. Select File > Open from Roadway Designer menu bar and open the desired IRD files.
3. Select Corridor > Create Surface.

4. In the Create Surface(s) From area, highlight the corridors for the combined surface.
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5. <D> the Clipping Options button.

E Create Surface @
Close
Create Surface(s) from:

12345 SH 86
12345 SH 86 Ramp Help

General Options
[~] New Surface for Each Comidor Create Atemate Surfaces

Empty Design Suface ["] Process Visible Range Only
[ Include Null Paints Remove Loops
Triangulate
Features
@ Append Replace Rename Modify

[ Add Transverse Features

Soke: Defaut
Add Exterior Boundary

s

Densify using Chord Height Tolerance Display in Plan View
[ Horizontal Curves [C] Features
[ Vertical Curves [ Components

6. In the Clipping Options dialog box, <D> in the Clipping Option column to select the
desired method. The corridor that uses Target Aliasing will be used to clip the other
corridor using one of the following methods:

o Clip All - All components and features are removed from the clipped corridor in the
overlap area. This option is mainly used for intersections.

o Clip End Conditions Only — Only the end condition components and features are
removed from the clipped corridor in the overlap area. This option is mainly used
for entrance and exit ramps.

o Clip None — All components and features from both corridors are retained.

E Clipping Options ==
Comidor Clipping Comidor Clipping Option OK
Side Road SH 86 Clip All [
Help

7. <D> OK to return to the Create Surface dialog box.

8. Make the other settings as desired.
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9. <D> Apply. The combined surface is created.

10. <D> Close to dismiss the Create Surface dialog box.

Section Summary:

¢ A design surface is composed of triangulated and untriangulated features as well as
components.

¢ Triangulated features are the linear features that result from the topmost set of points in
the template and are used to create the finished grade surface.

¢ Untriangulated features are linear features that result from the points below the
finished grade do not contribute to the triangulated network, unless they are specified
as an alternate surface. Additional untriangulated features can come from
components, such as barriers, where Component Properties are set to Exclude from
Triangulation.

¢ Components are typically material definitions that can be shown on cross section and
used in volume calculations. They can also be shown in plan view, where you can
dynamically rotate the view to visually analyze the components in 3D.

¢ Use the Create Surface command to process your Roadway Design data to a 3D design
surface.

¢ When using the Create Surface command, you have the option to create a finished
grade surface from one corridor (with or without alternate surfaces) or a merged
surface by combining corridors.

¢ To create an alternate surface, you must first assign an alternate surface name to the
template point.

¢ A point can belong to the finished grade surface plus one alternate surface.

Alternate surfaces typically are used for subgrade surfaces and you can create as many
alternate surfaces as you like. Each point, however, can only be part of one alternate
surface.

Chapter Summary:

Roadway modeling is the process of creating a 3D design surface or surfaces of your
proposed roadway by applying roadway typical sections along a corridor and tying the
template end conditions into an existing surface or other target.

Roadway Designer is the tool used to accomplish the modeling process in InRoads.

The initial design is created using CDOT design criteria and engineering data as input
information to the modeling process.

Several tools allow you to refine your model by creating transitions, introducing lanes,
ramps, etc.

CDOT’s superelevation design criteria is used to add superelevation to your design.

You can model, review, and edit your design in an interactive and iterative process until
you have successfully refined your roadway design.

Some of the refinements you can make include modifying transitions, adjusting lift depths,
adjusting sideslopes to fall within right-of-ways, replacing end conditions where needed
and correcting sideslope problems at specific locations.
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e Once you model is finalized, you can create a 3D design surface from the Roadway
Designer data.
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