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Chapter 10 Superelevation

This chapter covers the creation and modification of Superelevation. Before using Superelevation tools,
the mainline Corridor should be created. See Chapter 9 = Corridor.
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10A - INTRODUCTION TO SUPERELEVATION

Before Superelevation elements are created and applied, it necessary to create the mainline Corridor. All
Corridor Templates should be reflective of project conditions. Specifically, the appropriate lane and
shoulder width/configurations should be carefully considered before initiating the Superelevation process.

10A.1 Superelevation Lanes and Superelevation Flag

A Superelevation Lane is defined by a Pivot Point and a Rotation Point. To superelevate a roadway, the
Pivot Point remains stationary while the Rotation Point is moved vertically until the Superelevation Rate
(e value) is achieved. A Template will likely contain several Superelevation Lanes. When two
Superelevation Lanes are directly adjacent, then a single Point will function as both the Pivot Point and
Rotation Point — as shown in the graphic below.

Superelevation Lanes are defined by the User by checking the Superelevation Flag box found in the
Template Point Properties. The Superelevation Flag box is found in the Template Point Properties. See
8C.3 Superelevation Flag.

ion Lane

Superelevation Lane

Asphalt Shoulder

Superelevation Lane

ravel Lane

Superelevat

Superelevation Lane
Asphalt Shoulder

Rotation Point

Rotation Point
Rotation Point / Pivot Point / Pivot Point /
Pivot Point Pivot Point Rotation Point

IMPORTANT: All Pivot Points and
Rotation Points must have the
Superelevation Flag box checked.

+=LoH-IOM

Point Properties >

Name: |Pa\-1_Lane_LayerTDp_L| V| ﬂ I Poply I

[] Use Feature Name Cveride: Pavt_Lane_LayerTop_L

Close
e v +Points\Lane\XS_TL Lane Line A [ o
Superelevation Fag

MNext =

Altemate Suface: | o |
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10A.2 Superelevation Elements in the 2D Design Model

In the 2D Design Model | graphics, there are two Superelevation elements that the User can interact
with: Lane elements and Section elements.

Superelevation Lane Elements: Superelevation Lane elements are shown as color-graded lanes. An
individual Superelevation Lane element represents a portion of the road to be superelevated. The width
and configuration of Superelevation Lanes are established by the Pivot Point and Rotation Point. The color
of a Superelevation Lane at a given location represents the Cross-Slope value. When the color appears to
be transitioning over a given length, then the cross slope is transitioning. In the graphic shown below,
there are 4 Superelevation Lanes in total. NOTE: Each Superelevation Lane is given a unique name. The
name is a combination of the Pivot Point and Rotation Point names - for example “Pavt_CL_LayerTop -
Pavt_ETW_LayerTop_R"

Superelevation Section Elements: Superelevation Section elements are responsible for the
superelevation calculations and settings pertaining to Lanes. A Section element is shown as a white
rectangular box All Lanes enveloped within a Superelevation Section box are controlled by that Section.

B View 1, Default =B

Superelevation
Section Element
NOTE: The Transitions shown
in this graphic include both the

Superelevation Runoff and
Tangent Runout

Superelevation Lane Elements
(4 in total)

- 2 Travel Lanes

- 2 Shoulders

B Vigw 2, Cross Section - Comider Rivirside Mainling Plan: Riverside_ Mainling Profil... | = || = Q
._ View Properties l' - - l TE+ 45,48 _~J -

B Vigw 2 Cross Section - Cormdes
[ Propenies |v] 1< < |[
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10A.3 Setting Superelevation Rates and Transitions - Overview

Superelevation rates and transition lengths can be determined manually OR calculated automatically by
the software. The location where Superelevation Lanes changes slope is called a Superelevation Point.

Manually: In Microsoft Excel, the User can create a .CSV File to set superelevation rates and transitions
in tabular form. Each line in the spread sheet table represents a Superelevation Point that belongs to a
Lane. This method is labor intensive, because the User has to manually determine the superelevation
rates and transition lengths for each curve. When the User is satisfied with the .CSV File table, it is
imported into the ORD Software and applied to Section elements. See 10D.3 Use a CSV File to Set
Superelevation (Import Superelevation tool).

Superelevation Lane Station [ | Slope [ JRotation Point
F Name Value | |Value Side v
A B = (] E F -

1 |Pavi_CL_LayerTop - Pavi_ETW_LayerTop_R 7760 -0.02 3

2 |Pavt_CL_LayerTop - Pavt_ETW_LayerTop_R 7925 -0.02 LS

3 |Pavi_CL_LayerTop - Pavi_ETW_LayerTop_R 7990 -0.0519 LS

4 |Pavt_CL_LayerTop - Pavt_ETW_LayerTop_R B18B5 -0.0519 LS

5 |Pavi_CL_LayerTop - Pavi_ETW_LayerTop_R B245 -0.02 LS

-] |Pa\.'t_EL_LaverTup - Pavt_ETW_LayerTop_R BA0D -0.02 3 |

7

8 |Pavt_CL_LayerTop - Pavt_ETW_LayerTop_L 7760 -0.02 RS

9 |Pavt_CL_LayerTop - Pavi_ETW_LayerTop_L 7925 -0.02 RS
10 |Pavt_CL_LayerTop - Pavt_ETW_LayerTop_L 70 -D.]
11 |Pavt_CL_LayerTop - Pavi_ETW_LayerTop_L B1B5 -0 Ea c h RDW re p rese nts
12 |Pavt_CL_LayerTop - Pavi_ETW_LayerTop_L B245 - d 5Ing le

Super CSV ® . Superelevation

Ready B Display Settings H Point

Automatically: Superelevation rates and transitions are automatically calculated from a . XML File, which
is referred to as the Standards File. The Standards File (XML) contains the same Superelevation Tables
found in the Greenbook. To inform the software on the correct superelevation tables to use, the User
inputs the Design Speed, maximum superelevation rate (emax), transition calculation methods, and other
parameters relating to project conditions. Standard Files (XML) are located within the FLH Workspace. For
a detailed explanation of how to operate the Standards Files (XML), see 10C.3 Calculation and Layout of
Superelevation Elements.

I+ = | Superelevation — O *
Home Share View 0
« ¥ A tion' Organization- Civil\ FLH_SurvFt_Standards-WS5\\Superelevation] ~ | @ ' Search Supereleva...
Report ™ Mame - Date modified Type Size
Scales | ] AASHTO_2011_imperialxml 11/3/2020 5:05 PM ¥ML Docurnent 203 KB
Seed [ ] AASHTO_2018_imperialxcml 11/3/2020 5:05 PM ¥ML Document 203 KB
Sheet |
Sight \ There are two Standards Files
Supere located in the FLH Workspace.

2 items The Standards Files correspond to

editions of the AASHTO Greenbook

10-5



10A.4 Edit Superelevation and Viewing the Superelevation Diagram

Selecting a Lane element in the 2D Design Model 21 will reveal the Cross Slope and corresponding
Station value for each Superelevation Point.

IMPORTANT: When a Standards File (XML) is used to automatically calculate superelevation, then the
Cross Slope and Station value for some Points will be locked (grey in color). Points that are locked are
subject to Constraints Relationships which prevents editing. Superelevation Constraints operate in the
same manner as Template Point Constraints. Constraint relationships must be understood before
Superelevation Points are edited. See 10E.2.f Constraint Relationships for a Typical Curve.

" View, Defaut " = |

a3 ~ & NOTE: The Location and Slope Values for
some are greyed-out due to Constraints
placed on the Superelevation Point.

Open the Superelevation Editor to view
and understand Constraint relationships.

Grip Edit
Handle . .

Superelevation Point

Location and Slope Value

The preferred location to make edits is within the Superelevation Editor tool - which contains a Table that
lists all Superelevation Point information and shows Constraints relationships. This tool also shows the
Superelevation Diagram. See 10E.2 Superelevation Editor tool.

Green, , and Red
are used to signify
CONSTRAINTS placed on
a Superelevation Point.

Superelevation Editor Menu

Superelevation
Diagram

F=roH-ID o o~
Section-2 Xal RO SO
) Superelevation MName Station Cross Slope Pivot Edge Poirt Type lgmore  Distance C ™
Section-4 Pavt_Lane_Lay 2.00% Hught Edge Nomal Co Superelevation
Section-5 Pavt_Lane_LayerTop_... |Pawvt_Lane_L... [ 79+36.97 -5.80 Right Edge Full Super Table Editor
e chonT Pawt_Lane_LayerTop_ Pavt_Lane_L... | 81+91.97 -5.80 Right Edge Full Super
£
Row: 1 of32 | b M
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10A.5 Superelevation Processes Flow Chart

The flow chart below shows the two overall workflows for creating Superelevation Elements. The Flow
Chart is divided into two major branches. The left branch shows the overall workflow for creating

Superelevation automatically — with the software calculating Superelevation Rates and Transition locations
with a Standards File (.XML). The right branch shows the workflow for creating Superelevation manually

with a User-created .CSV File.

The advantages/disadvantages and situations when to use automatic vs manual method are discussed on

the next page.

Create the

(_sup.dgn)
10B

Superelevation File

~—~r

Calculate Superelevation
AUTOMATICALLY with a
Standards File (XML)
10C

Set Superelevation
MANUALLY by creating a
.CSV File
10D.3

¥

v

Create
Superelevation Elements
(Corridor Method)
10D.1

Create a .CSV File
for each Curve in
Microsoft Excel
10D.3

¥

¥

Apply Superelevation
Elements to the Corridor
10D.4

Create "Blank”

Superelevation Elements

(Alignment Method)
10D.2

v

v

Review the
Superelevation Diagram
10E.2

Apply .CSV File data to

Superelevation Elements
(Import Superelevation tool)

10D.3

v

¥

If needed, make edits to the
Standards File (XML) and re-
calculate Section Elements
10C.3.d

Apply Superelevation
Elements to the Corridor
10D.4

T

Review the Superelevation

Diagram
10E.2

f\J

10E.2

Edit Superelevation Points

v

10E.6

Lock Superelevation
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10A.5.a Automatic Method (.XML) vs Manual Method (.CSV)

In general, the Automatic Method (calculation of Superelevation Rates by the ORD Software) can be more
difficult to understand than the Manual Method (calculations performed by the User for each curve).

The Automatic Method has a few “behind the scenes” concepts and operations that the User needs to
understand to get the desired outcome and edit Superelevation Points in a predictable manner. For
example, the User needs to understand the default configuration of the Standards File (XML) and the
Constraints placed on Superelevation Points. To make Superelevation calculations behave as desired, the
User may need to slightly modify the Standards File (XML) and make edits to superelevation points
(parent), which will automatically adjust child points through constraint relationships.

The Manual Method is conceptually easier to understand. The User will set the lane cross-slope value and
station for each Superelevation Point along the transitions of a horizontal curve. The Manual Method may
seem more accessible; however, it is very time consuming in both initially setup and when making
adjustments in a future design iteration. This chapter explains in detail how the Automatic Method
operates to accommodate Conventional Superelevation configurations for FLH Projects.

For Projects that call for a conventional Superelevation configuration, the Automatic Method is
recommended over the Manual Method for the following reasons:

e With the Automatic Method, Superelevation Points are dynamic. When the Alignment is adjusted,
Superelevation Points will re-calculate and re-position as necessary. With the Manual Method,
Superelevation Points are static, which means the User has to manually re-position them when the
Alignment is edited. For this reason, the Manual Method may not be feasible for longer Alignments
with many horizontal curves.

For custom or non-conventional Superelevation configurations, it may not be possible to manipulate the
Standards File (XML) to meet unique Project conditions. In these cases, it may be more time efficient to
set Superelevation with the Manual Method. Please note that if the Alignment is edited and stationing is
altered, then the User will have to manually adjust Superelevation Points. This can be done with the
Superelevation Editor tool or by creating a new CSV and re-applying it to the Section Elements.
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10B - CREATE THE SUPERELEVATION ORD FILE (_SUP.DGN)

To help with segregation of data and increase processing speeds in the Corridor ORD File, Superelevation

elements (Sections and Lanes) are typically placed in a dedicated ORD File, which is referred to as the
Superelevation ORD File.

The only ORD Files that need to be referenced into the Superelevation ORD File are the Alignment ORD
File and the Corridor ORD File.

NOTE: It is NOT necessary to reference the Survey ORD File into the Superelevation ORD File.
Superelevation elements do NOT directly interact with the Existing Ground Terrain Model.

After Superelevation elements are created, the Superelevation ORD File is referenced into the Corridor
ORD File. In the Corridor ORD File, the referenced Superelevation elements are applied to the Corridor

model with the Assign to Corridor tool. See 10D.4 Apply Superelevation Elements to Corridor (Assign To
Corridor tool).

It is not necessary to reference the Superelevation ORD File into any ORD File besides the Corridor ORD
File. See 2F.1 Project Organization and Referencing Map for ORD Files.
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10C - PREREQUISITE INFORMATION FOR CREATING SUPERELEVATION

10C.1 Introduction to Sections Elements

Superelevation Sections elements control the automatic calculation of superelevation. The Section
element is used to set superelevation rates and transition for the Lane elements. When using a Standards
File (XML) to automatically calculate rates and transitions, all Calculation Parameters are stored in the
Properties @i box of each Section element. When manually setting rates and transitions with a CSV File,

the CSV File is applied to the Section element, which in turns populates superelevation values in the Lane
elements.

EJ OpenRoads

KN

€, Explorer

B Attach Tools ~

@] Properties

Primary

Medeling v H L. i L k ‘@ R elRE A - C:\Users\bre

Terrain Geometry Site Layout Corridors Model Detailing Drawing Production
O qO -+ Copy > —r & ? @ g W -
E . H B j - \t Impor Creates Section | 1k o @ -@7 o N ’
0y mpo ; - . -
- New New $'mp and associated Edits " | Create Calculate .-. Dynamic 3D Drive Corridor
Corridor Template Drop \{ Transi Lane elements nplate - & v N = Sections v Through Reports ~

Selection Create Edit |87  Create Superelevation Sections |

Creates Lane elements to be
associated with a previously-
created Section element

Ty
o

Create Superelevation Lanes

—

Create Superelevation Lanes by Road Template

B View 1, Default
Sl-|d LPHMOWNEE IS

[ h
{1 5]

Superelevation Section
Elements
(One for each Curve)

Superelevation Section
Element
Properties

Calculation Parameters

(=& ]

9] Properties

4 7 Elements M
4 {F Superelevation Section: Mainline Super-6

b HF Superelevation Objects

General

Superelevation Section

Name Mainline Super-6

Standards File WAASHTO_2018_imperial xmi...

Design Speed 45

Fivot Method Crown
e Selection 6%

L Selection AASHTO Relative Gradient
Feature ¥
Extended v
Station Range -

Start Station 94+55 91
End Station 99+71.66
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10C.1.a Corridor Method vs Alignment Method

When initially creating superelevation elements, the Create Superelevation Sections tool must be used.
This tool can be used by selecting the Corridor OR the Alignment. When the Corridor Method is used, the
overall process is more streamlined, but can be problematic with complex Corridors (see the WARNING
on the next page). For relatively simple Corridors, the Corridor Method is recommended because it
involves fewer steps and can be more “beginner” friendly. For advanced, complex Corridors, the
Alignment Method should be used.

Corridor Method: Creating the Section elements directly from the Corridor is a more streamlined
process. With a single use of the tool, Section and Lane elements are created. The “Corridor
Method” requires a Standards File (XML) to be specified in creation of the Section elements, which
means rates and transitions will be automatically calculated. With this method, Lane elements are
automatically created by analyzing the Superelevation Flags in the current Corridor Templates.

Alignment Method: Like the “Corridor Method”, Section and Lane elements are created with a
single use of the Create Superelevation Section tools. However, a Standards File (XML) is NOT
applied to the Section Elements. This means the Section and Lane elements are blank. The User is
required to set superelevation rates and transitions with the Calculate Superelevation tool (10D.7)
or with a CSV File (10D.3). With “Alignment Method”, the User can create Lane elements with
either the “"Template Method” or “"Manual Method"”.

B View 2, Default (o[- ]

Mm@ b~ 4 PRILOS D EDE & &

Locate Comndor or
Alignmen
Alig t

ez
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10C.1.b Corridor Method WARNING

WARNING: Do NOT use the Corridor Method when the Corridor contains vastly different Template Drops
Sections. For example, if a Corridor contains two Templates with different lane configurations, then
superelevation may be applied to one of the Templates incorrectly.

In the graphic below, the left-shoulder and right-inside lane are missing Point Control symbols (pink
squares) - as a result of using the Corridor Method with a Corridor that contains dissimilar Templates.
This is a current know defect of the software.

B View 8 Cross Section - Corridor: Riverside_Mainline Plan: Riverside_Mainline Profile: BL1 EI@

« < 25750 ] > >
1779

In this 4-Lane Template configuration,
Point Controls (Pink Squares) are NOT
automatically applied to these locations -
which results in a jagged cross section.

NOTE: The Corridor Method operates correctly with 4-Lane Templates. The issues shown above will arise
if the 4-Lane Template is proceeded by a 2-Lane Template and both configurations are contained in the
SAME Corridor.

B View 1, Default = =l ==

o vl L ® Oy ™ el o '

Both Template Drop Sectlons
are contained in the same

Corridor

2-Lane 4-Lane

Template Drop Template Drop
Section Section

WARNING: Do NOT use the Corridor Method
when the Corridor contains dissimilar Templates
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10C.2 Introduction to Lane Elements

Each Section element will have one or more associated Lane elements. Superelevation rates and
transitions are applied to Lane elements. Each Lane element has a superelevation diagram that can be
viewed with the Superelevation Editor tool or the Open Superelevation View tool. Lane elements are
typically created in the last few steps of the Create Superelevation Section tool. However, there are
dedicated Lane creation tools as shown in the graphic below. See 10A.2 Superelevation Elements in the
2D Design Model for a graphical distinction between Lane Elements and Section Elements.

10C.2.a Template Method vs Manual Method

Lane elements can be created manually or by analyzing a Template.

:J OpenRoads Modeling v H L. fo * =) .' .0. B = K el E A s C:\Users\bre
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production
@, Explorer TEE ﬁ + "+ Copy Template Drop > § ? @ @7 oL o v <> E‘ y
B| Attach Tools * | i g Import IRD — & @ @ _ ety
) ’ New New _ Template Edit Edits = Create Calculate _ Dynamic 3D Drive Corridor
@] Properties Corridor Template Drop \{ Transitions ~ . Template Drop ™ Il * i dok Sections ~ Through Reports~
Evy Setestion S Edit fiF  Create Superelevation Sections

I Manual Method N Py Create Superelevation Lanes |
#  Create Superelevation Lanes by Road Templatel
| Template Method

Template Method: The User specifies a road Template from the loaded Template Library. The
appropriate number of Lane elements are created and configured automatically based on the
location of Superelevation Flags in the Template. Lane parameters - such as width and Normal
Crown cross-slope value are automatically set.

This method of Lane creation is used when the “Corridor Method” is used to create Section
elements.

—

e The Create Superelevation Lanes by Road Template tool utilizes the “Template Method”.
I_'E" For operation of this tool, see 10D.5 Create Superelevation Lanes tool.

Manual Method: The User creates each Lane manually by specifying Lane parameters - such as
lane width, Normal Crown cross-slope value, and which side of the lane is the Pivot Point.

- The Create Superelevation Lanes tool utilizes the “"Manual Method”. For operation of this
E}' tool, see 10D.6 Create Superelevation Lanes by Road Template tool.

IMPORTANT: Lane elements are typically created in conjunction with the Section elements, when the
Create Superelevation Section tool is used.

The Lane creation tools ONLY need to be used in two situations:

1. Lane elements were not created initially with the Create Superelevation tool. This happens
when the User exits (right-clicks) from the Create Superelevation tool prematurely.

2. The Lanes elements were initially created incorrectly. The User may wish to delete the
incorrect Lane elements and re-create them correctly with the Lane creation tools.
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10C.3 Calculation and Layout of Superelevation Elements

10C.3.a Layout of Sections Elements (Minimum Tangent Length)

Ideally, a Section element is created for each curve along the mainline alignment. The exception is for
close curves, such as reverse curves or compound curves. In those cases, a single Section element
should be created to span all close curves. In general, a single Section should be created for two or more
curves that contain overlapping runoff transitions.

The User can control the creation and layout of Section elements with the Minimum Tangent Length value.
If the tangent length between two curves exceeds the Minimum Tangent Length value, then TWO Section
elements are created.

BEST PRACTICE: In the case when transition segments for two curves overlap (i.e., Reverse Curves or
Compound Curves), a single Section element should be created to span the overlapping curves. In all
other cases, a single Section element should be created for each curve. This convention greatly improves
the management and readability of the table of the Superelevation Editor. The table is much more
organized because only the Superelevation Points for the focused curve are presented. If a single Section
element was used to span the entire alignment, then all Superelevation Points for the project are shuffled
together in the table of the Superelevation Editor.

B View 1, Default Minimum Tangent Length = 100'.
E~-@ N5~ 4 PLPLMNYD BE S

Since the actual Tangent Length is 50, a
single Superelevation Section is created.

sinim If Minimum Tangent Length was set to a
elween value less than 50', then two
Minimum Superelevation Sections would be created.

Tangent Length = 50'

Superelevation
Sections

B View 2, Default
lTv 51 | & _@ , R

e

Minimum Tangent Length = 45,

Two Superelevation Sections
are created.

Enter the minimum tangent length
between curves

Minimum Tangent Length | 45.0000
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10C.3.b Calculation Parameters for Superelevation Sections

Superelevation rates and transitions are calculated from a .XML File, which is referred to as the Standards
File (XML). The Standards File (XML) contains superelevation Tables and Equations found in the
AASHTO Greenbook. See the next page for a more detailed explanation of each Calculation Parameter.

To inform the software on the correct superelevation tables or equations to use from Standards File (XML),
the following Calculation Parameters need to be specified and input by the User:

¢ Design Speed: Each Section has a designated design speed - which is used in calculations.

e e Selection: Determines the maximum superelevation rate (e max) to be used. The maximum
superelevation rate is only used with the radii set to the minimum radius value. Radii that are less
than the minimum radius value will be set to a superelevation rate that is less than the maximum
superelevation rate.

e L Selection: Transition length calculation method:
o Speed Table: Transition lengths are drawn from Table 3-16a in the Green Book.
o Relative Gradient: Transition lengths are calculated from Equation 3-23 in the Green Book.

¢ Pivot Method: Determines how Lanes are rotated. Typically set to Crown if the
Corridor Alignment coincides with the road crown. See 10C.3.b.i Pivot Methods.

e Standards File (XML): . XML File that corresponds to the recent versions of the AASHTO
Greenbook (i.e., 2014 or 2018)

The Standards File (XML) is found in the FLH Workspace at the following location:
...\OpenRoads Designer CE 10.10\Configuration\Organization-Civil\FLH_Stds-WS10.10.21.00V\Superelevation

NOTE: After a Section element has been created, the Calculation Parameters and Standards File
(XML) can be changed in the Properties @i box. Alternatively, use the Calculate Superelevation tool with
a Section element to change the calculation parameters and standard file. (See 10D.7 and 10E.1)

8] Properties - >

[
Superelevation
Section
Properties

4 Elements (1)

4 [fF Superelevation Section: Curve 2 STA 14+35
B HF Superslevation Objects

General

Feature

Extended

Station Range

> (¢ ¢ ¢ ¢

Superelevation Section

Standards Name Curve 2 STA 14+35
Fi IE Herizontal Name Riverside_Mainline
Standards File MNFLH_SurvRt_Standards-W SEHStmﬂevdiollkﬁﬁSHTﬂ_Emﬂ_imaid_mi Lo
Design Speed 45
Calculation F'i;:tl Method fﬁ:r:m
e Selection
Parameters L Selection AASHTO Relative Gradient
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Calculation Parameters

Description: Method:
Design This input sets the Design Speed (in MPH) for the Superelevation Section. The Design Speed is used in calculations pertaining to
Speed “e Selection” and "L Selection”.

Sets the scheme for how lanes are rotated. Most roadways are rotated relative to the crown point, which corresponds with the
Crown Pivot Method. For more information, see 10C.3.b.i Pivot Methods.

AASHTO Method 5 for 8% eMax Equation

Pivot Method

This input has two purposes:
Superelevation slope values at each curve are calculated from Equation 3-20 in the AASHTO
Green Book. WARNING: This method is only appropriate if the maximum superelevation
slope value (e max) for the project is specifically set to 8%.

1. Sets the maximum
superelevation slope value
(e max) allowed on the

. project. 4%, 6%, 8%, 10%, or 12% Tables
e Selection
2. Specifies the method in The Superelevation slope value for each curve is drawn from the appropriate superelevation
which the superelevation table found in the AASHTO Green Book.
slope for each curve is 4% (Table 3-8) 10% (Table 3-11)
obtained from the 6% (Table 3-9) 129% (Table 3-12)
Standards File (XML). 8% (Table 3-10)
Speed Table
Transition lengths are drawn from Table 3-16a in the AASHTO Green Book.
WARNING: The Speed Table method is not appropriate if the Paved Shoulder (say 4’ wide) is
This input determines how the |modeled as a Superelevation Lane. The Speed Table method and Table 3-16a assumes that
Transition Lengths. Transition |12-ft lanes are used. The software automatically determines the number of lanes based on
Length includes both the number of Lanes elements established in the Corridor Template. The Speed Table Method
Superelevation Runoff and will interpret a 4’ shoulder as a 12’ travel lane. This would result in longer than necessary
L Selection Tangent Runout. Transition Lengths and a shallower Relative Gradient value.

For information on how the

Transitions are placed, see
10C.3.c Placement of Transition |Transition Lengths are calculated from the AASHTO Relative Gradient Equation (Eq. 3-23).

Points in Relation to the PC/PT  |\yith the AASHTO Relative Gradient method, the actual width of each Superelevation Lane is
of Curves. taken into account to achieve an exact relative gradient value A on the pavement edge.

AASHTO Relative Gradient

NOTE: By default, the relative gradient value (A) is based on Designh Speed. However, a
custom value be used by modifying the Standards File with the Edit Superelevation Rule File
tool.
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10C.3.b.i Pivot Methods

The graphic on the next page provides a visual key on how to interpret the different Pivot Methods
available for Superelevation Lanes.

The Crown Pivot Method is used for most crowned roadways with the Horizontal Alignment positioned on
the centerline of road.

For roadways with Horizontal Alignment positioned on the edge of road, the User should choose one of the
following methods: Inside Edge, Outside Edge, Left Edge, or Right Edge. If the Inside Edge or Outside
Edge methods are used, then the Ultimate Pivot Point location will change to correspond with either the
inside or outside edge of road. If the Left Edge or Right Edge methods are used, then the Ultimate Pivot
Point location will always be on either the left or right edge of road.
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10C.3.c Placement of Transitions Points in Relation to the PC/PT of Curves

By default, transition locations are automatically placed such that 70% of the Superelevation Runoff
length is placed on the tangent**. The default Percent On Tangent value of 70% is coded into the
Standards File (XML), but can be changed with the Edit Superelevation Rules File tool. See 10C.3.d.
NOTE: The Tangent Runoff length is NOT factored in the 70% Percent On Tangent calculation.

NOTE: This graphic only displays
the OUTSIDE LANE of the curve.
Reverse Crown Points and

= Super Runoff Points are NOT
created for the INSIDE LANE.

B View 1, Default

E -85 4 PLPOOON EERYS

Full
Superelevation

Superelevation Tangent Normal
Runoff ** * Runout Crown

Outside Lane

Inside Lane

17+40.00% 174+84.07 18+10.00% 18+35.93
(+5.40%0) (+2.00%0) (0.00%0) (-2.00%b0)
Full Super Reverse Super Runoff Normal
Point Crown Point Point Crown Point

GO el ~ 7 0% * * o]

*WARNING: By default, the stationing for the Full Super Point and Super Runoff Point are rounded to the
nearest 5 — relative to the start station of the Alignment. For example, if the start station of the
Alighment was 9+97.52 - then the station for Full Super Point and Super Runoff Point would end in
XX+X7.52 or XX+X2.52. In the example above, the start station of the Alignment is 10+00.00 - which is
why Full Super Point and Super Runoff Point are placed at nice, round stations. The default Station
Rounding of 5 is coded into the Standards File (XML) but can be changed with the Edit Superelevation
Rules File tool.

**WARNING: If you do the math for the example shown above, only 67.36% of the Superelevation
Runoff length is shown on the tangent. This is due to the default Station Rounding value of 5. The
Percent on Tangent value is slightly altered to allow the Full Super Point and Super Runoff Point to be
placed at station intervals of 5. If the Station Rounding value was set to 0 in the Standards File (XML),
then EXACTLY 70% of the Superelevation Runoff length would be placed on the tangent.

***WARNING: 1t is encouraged for the User to check the calculated Superelevation Runoff length (in
ORD) with the corresponding tables and equations found in the AASHTO Green Book. However, the
calculated lengths (in ORD) and the Green Book lengths will slightly differ by default. This is again due to
the default Station Rounding of 5. The Superelevation Runoff length is slightly altered to allow for Station
Rounding. If the Station Rounding was set to a value 0, then the calculated length (in ORD) will
EXCACTLY match the lengths found from the tables or equations in the Green Book.
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Superelevation Diagram
(Outside Lane ONLY)
Superelevation Editor

Full 4&' Superelevation | | Tangent Normal
=] sup Superelevation Runoff Runout Crown "

NOTE: A vertical Cyan Line
4 \-— is automatically drawn in
for PC and PT locations.

Relative Gradient
Slope Vector

17+40.00 17+84.07 18+10.00 §18+35.93 M

+5.40%) | |(+2.00%) (0.00%0) (-2.00%0) Left Lane
Full Super Reverse Super Normal Cross Slope
Point Crown Point] |Runoff Point | |Crown Point

The processing and calculations for Superelevation transition points is as follows:

The cross-slope value for the Full Super Point is calculated based on the radius of the curve and
the e-Selection method used (in this case +5.40%).

The Superelevation Runoff length is calculated based on the L-Selection method used. The

o station for the Full Super Point is placed along the curve at ~30% length away from PT or PC of
Curve (in this case 17+40). The station is affected by the Percent on Tangent and Station
Rounding values found in the Standards File (XML).

The station of the Super Runoff Point is placed relative to the Full Super Point - at a distance
equaling 100% of the Superelevation Runoff length.

NOTE: The cross-slope value of a Super Runoff Point is always 0.00%. The Stationing
Rounding values influence the placement of this Super Runoff Point, which results in a slightly
different calculated Superelevation Runoff length when compared with the Green Book value.

With Full Super Point and Super Runoff Point placed, the Relative Gradient Slope Vector is
established between these points. See 10E.2.f Constraint Relationships for a Typical Curve.

The station of the Reverse Crown Point (which always equals +2.00%) is interpolated along the
Relative Gradient Slope Vector established by the Full Super Point and Super Runoff Point

o (in this case 17+84.07).

NOTE: The Reverse Crown Point must be placed on an unround station to maintain a constant
Relative Gradient Slope Vector through all Points in the transition.

The position of the Normal Crown Point - which always equals -2.00% - is extrapolated along
o the Relative Gradient Slope Vector (in this case 18+35.93).

NOTE: Similarly, the Normal Crown Point will likely be placed on an unround station to
maintain a constant Relative Gradient Slope Vector through the entire transition.
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10C.3.d Edit the Superelevation Rule File tool

The Edit Superelevation Rule File tool is used to modify the Standards File (XML). The Standards Files
(XML) contains all AASHTO Superelevation Tables/Equations. Additionally, a few important Calculation
Parameters are set in the Standards Files (XML) and can be customized with this tool.

WARNING: This tool will alter the contents and coding within the .XML File. The User should make a copy
of the Standards File (XML) before use of this tool. Alternatively, the User can perform a Save As of the
Standards File from within this tool. See steps 2 and 3 of workflow 10C.3.d.ji.

[ - ' - N
k4 OpenRoadsModeling kT =2k F %5 @ |:D CAD Files\id-a2157061_cor with all objects.dgn [2D - V8B DGN
m Home Terrain Geometry Site Layout Corridors Model Detailing

@, Explorer S f_‘ [ e ~+ Copy Template Drop ™ ar v - > E‘ '

B Attach Tools »  {<a kg Import IRD - 2l @ ror

New New Template Create Calculate Dynamic  3p prive Corridor
@-| Properties Corridor Template Drop Y Transitions - o i v Sections = Through Reports =
Primary Selection Create Sur Hy  Calculate Superelevation ew

Ifej Edit Superelevation Rule File

¥ Import Superelevation

Ll\";; Assign To Corridor
Some of the more important Calculation Parameters that are modified with this tool include:

Standards File — Calculation Parameters

The Station value for Full Super and Super Runoff points are rounded to the

specified value - in relation to the start station of the alignment. For example, if
Station the start station of the Alignment was 9+97.52 - then the station for Full Super 5 ft
Rounding Point and Super Runoff Point would end in XX+X7.52 or XX+X2.52. Stations

for Reverse Crown Points and Normal Crown Points are NOT rounded.

See 10C. 3.c Placement of Transition Points in Relation to the PC/Pt of Curves.

By default, the Cross-Slope value of the Full Super point is rounded to a
Cross Slope |hundredth of a percent (0.01%). For example, if this was changed to 1.00%, 0.01%
Rounding then cross-slope value at each curve would be a whole number percent (i.e., 5%

or 3%)

Controls the placement of transition points in relation to the PC or PT of the
Percent On |Curve. For example, if this was changed to 1.0 (100%), then the entire 0.7
Tangent transition would be in the tangent and the Full Super Point is placed at the PC or |(70%)

PT station. NOTE: This option is found in the Runout and Transition tab.
(Tangent) The Tangent Runout length for all curves can be fixed to a specified value. By Not
Runout default, this option is not used, and Tangent Runout lengths are calculated in the used
Options same manner as Superelevation Runoff lengths.

If this box is checked then the Superelevation Runoff lengths will EXACTLY equal

the length of the spiral — assuming a spiral is used with a curve. The Tangent
Use Spiral Runout length will be placed entirely on the tangent. The Full Super Point is Not
Length placed exactly at the PC or PT of curve. By default, this option is NOT used. used

When this option is NOT used, the Spiral transition is treated as part of the

tangent.
Curve When the transitions lengths of two curves overlap - such is the case of Reverse
Overlap Curves or Curve-Curve (Compound Curves), these parameters control how the Planar
Adjustments|transitions behave. See 10C.3.d.i Curve Overlap Adjustment Methods.
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10C.3.d.i Curve Overlap Adjustment Methods

This section explains the different methods for the calculation of transitions when curves overlap.
Adjustment Types are listed in the Curve Overlap Adjustment tab of the Edit Superelevation Rules File

tool.

WARNING: Load the
Standard File (XML) that will

File  Import
H v

General

Tables

Equations

Runout and Transition Options
Curve Overap Adjustments
Custom Key Stations

Runtime Variables

a5 Create / Edit Superelevation Rules File (Untitled xml) be used for calculations. If

V (Untitled.xml) is shown, then
the project Standards File is

NOT loaded.

Curve Type: Curve Curve o

Reverse Curve

Adjustment Type Minimum Transition Gap

[] Slide

[] Shorten

Reverse Crown
[] Planar

[] Custom

Minimum Transition Gap: A value MUST be set in this box for the Adjustment Type to take effect. This
value sets the length for the Normal Crown or Reverse Crown section between curves. In the example
graphics shown on the succeeding pages, the Minimum Transition Gap was set to 0.00 — which results in a
Normal/Reverse Crown lane slope achieved for a single point station. If this value was set to 10, then the
lanes would have a 10" Normal/Reverse Crown section before transitioning back to the Full Super point.

Minimum Transition Gap

:J Superelevation Editor

Full Super
Point (LT)
Reverse Crown
Point (LT)
Super Runoff
Point (LT)

e Normal Crown
Point (LT)
Reverse Crown
Point (RT)
Full Super
Point (RT)

L= e I N

set to 10

Tangent
between Curves

Reverse Crown
section is 10'
between curves
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Slide: The Full Super points are moved away from the PC or PT of the Curves, which means the full
calculated Superelevation Runoff lengths for the overlapping curves are not compromised. The slope of
the Relative Gradient for transitions in the overlapping area is NOT steepened. In other words, the
transitions are moved closer into the curves to achieve a Normal Crown for both lanes in the transition
area.

Slide Method
Curve Curve

£ Superelevation Editor - *
Tangent "
‘ between Curves
Full Super . /
Points (LT)
) /

¥

Reverse Crown
Points (LT)

Super Runoff
Points (LT) 4 Normal Crown
P—— is achieved for
pomes (11) Both Lanes

Repvo‘?;is (ﬁ{%ﬂm Relative Gradient is not steepened.

(Default Transition Length and
Full Super
Points (RT) .
Full Super Points are

Relative Gradient Slope is maintained)
; ' moved further away from

PC/PT
I(Greater than 30% Length) I

0+
- T = I N

Slide Method
Reverse Curve

£ Superelevation Editor — =
Fu!l Super Tangent
point (1 1)
‘ o4 I+
Reverse Crown
Point (LT) \
= . X

*
Super Runoff
Point (LT)
Normal Crown
% -+

! ‘ ’ is achieved for
Both Lanes

Relative Gradient is NOT steepened.
(Default Transition Length and

Normal Crown Relative Gradient Slope is maintained)

Point (LT)
Reverse Crown
Point (RT)
003 ‘

M Full Super
Point (RT)
ol

=R o H-tE M

Full Super Points are
moved further away from
PC/PT
(Greater than 30% Length)
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Shorten: The Full Super points are kept in the default positions, but the Superelevation Runoff lengths
are shortened to achieve a Normal Crown between the PT and PC of the overlapping curves.

Curve Curve
Shorten Method

:J Superelevation Editor

Full Super
Point (LT)

T—

Tangent
between Curves
+—
|

Reverse Crown
Point (LT)

Super Runoff /
Point (LT) ¥,

Normal Crown
Point (LT)

Reverse Crown
Point (RT)

L+
Ll =t e I

Normal Crown
is achieved for
Both Lanes

=

Full Super

Point (RT)

Full Super Points
B in Default position
(30% from PC/PT)

Shorten Method

Full Super
Point (LT)

Reverse Crown
Point (LT)

Super Runoff
Point (LT)

Normal Crown
Point (LT)

Reverse Crown
Point (RT)

Full Super
Point (RT)

Ll O o Y

Default Relative
Gradient Slope

—_—

Relative Gradient
Slope is STEEPENED

Reverse Curve

Tangent
between Curves

Back Curve Ahead Curve

Default Relative

Normal Crown Gradient Slope

is achieved for
Both Lanes

Relative Gradient
Slope is STEEPENED

Full Super Points
in default position

(30% from PC/PT)
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Reverse Crown: Applies to Curve-Curves only. Like the Shorten method, the Full Super points are kept
in the default positions. The transition lengths are shortened as necessary to achieve a Reverse Crown for
both lanes exactly between the PT and PC of the Compound Curve (Curve-Curve).

Reverse Crown Method
T E—— Curve Curve
“ LIFIEFE evaton nor

S ——%
Tangent /!
between Curves
Full Super
Point (LT)
Reverse Crown

Point (LT)

Default Relative
S Runoff Gradient Slope
uper Kuno
Revers Crown is

achieved before

APl Normal Crown going back to
Point (LT) Full Super Point
Reverse Crown
Point (RT)

¥

Relative Gradient
Slope is STEEPENED

Full Super Points

Full Super
Point (RT)
in Default position

B L : fll (30% from PC/PT)
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Planar: The Full Super points are kept in their default position and the cross-slope transition is constant
from one curve to the next. In the Diagram, a straight line is drawn from the Full Super point of the
Back Curve to the Full Super point of the Ahead Curve. In the case of Reverse Curves, both lanes are
completely flat at the center of the transition — which can result in a drainage issue if the Profile grade is
also flat at this station.

Reverse Curve
Planar Method

£ Superelevation Editor — x
—

Full Super 4—1.
Point (LT) Tangent
between Curves
+

Reverse Crown
Point (LT)

Both Lanes are flat
(0.00%) at center of
transition

Norn_lal Crown Super Runoff
Point (LT) Point (LT)
o Straight Line
drawn between
Reverse Crown Full Super Points
Point (RT)
Full Super
Ol Point (RT)

F=h ot Mo o

Full Super Points
are maintained in the

Default position

Curve Curve
Planar Method

:J Superelevation Editor — x

|
Tangent
between Curves
Full Super O ——
Point (LT
o /

Reverse Crown

Point (LT) /
Super Runoff

Point (LT) /

Normal Crown
Point (LT)

Full Super Points
are maintained in the

Reverse Crown Default position
Point (RT)

Full Super
Point (RT)

Straight Line
drawn between
Full Super Points

[IE,
F=ho -0 M
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10C.3.d.ii Edit Calculation Parameters with the Edit Superelevation Rule File tool

In this example workflow, various Calculation Parameters will be changed in the Standards File (XML)
using the Edit Superelevation Rule File tool. Calculation Parameters that will be changed include:

Station Rounding, Cross Slope Rounding, Percent on Tangent, Runout Options, Use Spiral Length,
Curve Overlap Adjustments

WARNING: This tool will alter the contents and coding within the .XML File. The User should make a copy
of the Standards File (XML) before use of this tool. Alternatively, the User can perform a Save As of the
Standards File — which is shown in steps 2-3 below.

n Select the Edit Superelevation Rule File tool from the Ribbon.
Ribbon Location: OpenRoads Modeling -> Corridor -> Superelevation

Load the desired Standards File (XML) to make edits to. Before making edits, create a copy of
the desired Standards File (XML) with the Save As tool.

Load the desired Standard File (XML) from the FLH WorkSpace.

Select the Open Folder icon =, Navigate to the Superelevation Folder in the FLH WorkSpace.
Select the version of AASTHO Standard File that is appropriate for the project (either 2014 or
2018).

Standard File (XML) location in the FLH WorkSpace:
...\OpenRoads Designer CE 10.10\Configuration\Organization-Civil\FLH_Stds-WS10.10.21.00V\Superelevation

K4 OpenRoads Modeling - Wk = - T . 0 | CAD Files\id-a2157061_cor with all objects.dgn [2D - V8 DGN
m Home Terrain Geometry Site Layout Corridors Model Detailing

@, Explorer k- ﬁ s ¢ Copy Template Drop V‘\" E- Y- < > ? ‘

Bl AttachTools ~ | i .Nw_. New . gt 0 Template = Create Callate ? Dynamic 3D Drive E.Dmor

8| Properties Corridor Template Drop 1if Transitions = - ol - Sections = Through Reports »

Primary Selection Create Sur By Calculate Superelevation ew
5’&; Edit Superelevation Rule File, .
ot Create / Edit Superelevation Rules File (Untitled.xml) Lﬁ Import Superelevation
File  Import I Assign To Corridor

olﬂ v [

Tables Length: Meters ~ Station Reunding:
0.01

Cross Slope Roundingl %)

WARNING: If (Untitled.xml) is Open w
shown, then the AASHTO
Standards File are NOT loaded. e ‘ WFLH_SurvFt_Standards-WS5ViSuperelevatior] ~ | o O Search Supereleva...
Funtime vanables Runoff L|
ur Organize « MNew folder = O @
Pivat Me -~
[ This PC A Mame Type
Design .
- 3D Objects AASHTD 2011 imperialxml XML Document
p
I Desktop AASHTO_2018_imperialxml %ML Document
p
|=| Documents
‘y Downloads
K hbocin N
File name: | AASHTO_2018_imperial xml ~ || XKML Files (*xml) w
PP o | | e
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u Create / Edit Superelevation Rules File (C\ProgramData\Bentley\OpenRoads Designer CE\C...  — *
File | Import
Open  Ctrl+O The File Path for the Loaded
H s Ctrl+s Standards File (XML) is
| Sves. | displayed at the top
= L™ US Survey Fool g
i
Cross Slope Rounding(2):
Runout and Transition Options |
Curve Overap Ad| B Save s x
Custom Key Statid
Runtime Variables € v 1“ 6975 Riverside Road Improvementd V‘ 4] - Search 6975 Riverside Road ...
Organize « MNew folder S o
~ MName Date modified Type Size ™
v
L R 4 >
File name: | AASHTO_2018_imperial_RIVERSIDE ROADlme Q -
Save as type: | XML Files (*xml) ~
~ Hide Folders 3 foved

Make a copy of the Standards File (XML) to be used specifically for the project.

o Go to: File - Save As...

Rename with an appropriate File Name and place the copied Standards File in a project folder.

After steps 2-3 have been completed, edits can be made to the Calculation Parameters within

the copied Standards File (XML).

Edit the Station Rounding parameter:

o In the General tab, change the value for Station Rounding. In this case, it is desired that Station

Rounding is NOT used - which is achieved by entering 0.00 into the value box.

(Default Value = 5)

Edit the Cross Slope Rounding parameter:

o In the General tab, change the value for Cross Slope Rounding. In this case, it is desired that
Superelevation cross-slopes are rounded to the nearest whole humber - which is achieved by

entering 1.00% into the value box. (Default Value = 0.01%)

! Create / Edit Superelevation Rules File (C:\PregramData‘\Bentley\OpenRoads Designer CE\C...  —

File  Import
:_;H [T

General I Units

1 Tables Length: US Survey Foot ~ | Station Rounding:
Equations Cross Slope Rounding(32):
Funout and Transition Options = - - -
Creation By Comidor Settings (optional)
Curve Overap Adjustments
Custom Key Stations & Max Methed: AASHTO Method 5 for 8% eMax
Rurtime Variables Runcff Length Method: AASHTO Relative Gradient
NOTE: These are the suggested Pivot Method: Crown
default Prompt values when the Design Speed: 5 v
Superelevation Sections are first

calculated. For example, the
User is NOT required to change

Design Speed in this location.
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a5 Create / Edit Superelevation Rules File (C:\ProgramData'Bentley\OpenRoads Designer CE\C... — X

File  Import

H -

General 7 ™ Runout Options
Tables Fixed Length Length:

Equations
I and T ition g i Transition Options

Curve Qverap Adjustments Transition Type: Linear ~
Custom Key Stations Non-Linear Curve Length: 0 Percent on Tangent: 06666
Funtime Vanables Half Lane \idth: L]

6

o v
[] Start Inside Lane Rotation With Outside

[ Lengths are Total Transition
[] Interpolate Tables

Edit the Percent on Tangent parameter:

In the Runout and Transition Options tab, change the value for Percent on Tangent. In this case,
it is desired that 66.66% of the Superelevation Runoff Length is placed on the Tangent - which is
achieved by entering 0.6666 into the value box. (Default Value = 0.7 or 70%)

Edit the (Tangent) Runout Options:

In the Runout and Transition Options tab, check the box for Fixed Length. In this case, it is
desired that the Tangent Runout length to always be 40’ - which is achieved by entering 40 into
the value box. Tangent Runout is defined as the length to go from Normal Crown (typically -
2.00%) to the Super Runoff Point (0.00% slope) for the lane on the outside of the curve

Edit the Use Spiral Length parameter:

o In the Runout and Transition Options tab, check the box for Use Spiral Length. In this case it is
desired that the Superelevation Runoff lengths will EXACTLY equal the length of the spiral

Edit the Curve Overlap Adjustment parameters:

o In the Curve Overlap Adjustments tab, uncheck the box for Planar. Check the box for Slide. This
needs to step needs to be done for both the Curve Curve and Reverse Curve types.
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B C dit Superelevation Rules File (ChProgramData\Bentley\OpenRoads Designer CEVC...  — 0 >

File ort

8 [

Curve Type: urve Curve ~
General Cuwe Curve
Tables ) :
Equati Adjustment Type Minimum Transition Gap
uations

Funout and Transition Options Slide

I Curve Overlap Mmmsl (] Shorten o &

Custom Key Stations (] Reverse Crown
Runtime Variables [] Planar
] Custom

o Click the Save icon H and Exit out of the menu. If prompted to Save again, select Yes.

After Step 10, the Standard File (XML) is edited. However, the Standards File needs to be
applied to the Superelevation Sections. Edits to the Standard Files (XML) will not take effect in
the Superelevation Sections, Lanes, Corridor until manually applied by the User.

Apply the edited Standard File to the Sections with the Calculate Superelevation tool. See 10D.7
Calculate Superelevation tool.

ALTERNATIVELY, Apply the edited Standards File to the Sections by selecting the Section. In

the Properties Box, select the button next to the Standard File property. Navigate to the
location specified in step 3 and select the edited Standards File.

1 OpenRoads Modeling v HE s « - T hGE=FaRE A -

= RD CAD Files\Riverside Road\id-a2158061_cor {
E Home Terrain Geometry Site Layout Corridors Muodel Detailing Drawing Production g Stuff Annotate

&, Explorer k- ﬁ l—"gl —+ Copy Template Drop > ’1: A 7 @ @ Yy - > E
5| Attach Tools * | &% . 1 =l ®
New New

g Import IRD

- Template Edit Edits Create Calculate Dynamic 3pD
@j] Properties Corridor Template Drop |/ Transitions ~ M Template Drop N N M Sections ™ Thro
Primary Selection Create Edit Q!&-{ Calculate Superelevation [}
!ﬁg Edit Superelevation Rule File ———
L' @1 Properties bt
LSl ia kel 1 ® 00 EI@ P ¥ Import Superelevation
- & B 0y G, P

lad - © -’ 090 25 o o5 4 7o Elements (1) T Assign To Corrider

4 ¥ Superelevation Section: Mainline Super-1
b HF Superslevation Objects

General w |~
Feature A4
Extended v
Station Range L4
Superelevation Section
MName Mainline Super-1
Horizontal Name BLS
Standards File c-\programdat a‘\bentley
Design Speed 25
Pivot Methed Crown
& Selection 6%
L Selection Speed Table v
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10D — CREATE SUPERELEVATION ELEMENTS
10D.1 Corridor Method

Using the Corridor method, Sections and Lanes elements will be created with one use of the Create
Superelevation Sections tool. Superelevation rates and transition will be automatically calculated from the
Standards File (XML). After this workflow is complete, the User must apply the Superelevation elements to
the Corridor with the Assign to Corridor tool. See 10D.4 Apply Superelevation Elements to the Corridor.

WARNING: The Corridor Method, should NOT be used for Corridors that contain multiple, dissimilar
Template Drop Sections. See 10C.1.b Corridor Method WARNING. For these configurations, use the
Alignment Method. Create unique Superelevation Sections and Lane elements for each Template
configuration.

WARNING: Before this workflow is attempted, ensure that Superelevation Flags have been set in all
Corridor Templates. If Superelevation Flags have NOT been set, then the Lanes elements will not be
created - only empty Sections will be created. See 8C.3 Superelevation Flag.

Bl OpenRoadsModeling ~ O HE [l €« -+ F 2 kG =G @R A - \ORD CAD Files\Riverside Road\id-a2158061_sup.dgn [20 - V& D
m Home Terrain Geometry Site Layout Corridors Muodel Detailing Drawing Production g Stuff Annotate
€, Explorer ::: ﬁ l_,‘q —+ Copy Template Drop V‘\"' "L: 1 T @ @_ £ - Yy - <> E‘ ’
B| Attach Tools g0 Import IRD vl = =
B Mew Mew B Temnplate Edit Edits Create Calculate Dynamic 3D Drive Corridor
&5] Properties Corridor Template Drop Y Transitions © = Ternplate Drop ™ + Sections * Through Reports =

Primary Selection Create Edit o (7 Create Superelevation Sections I}f

B View 1, Default &'{ Create Superelevation Lanes

fod ~

E‘f Create Superelevation Lanes by Road Template

6(_?.».

Name | Mainline Super

Enter the minimum tangent length
between curves

Minimum Tangent Length | 1250000

oo ]~[o] ]

Rules File Name |Supere|evati0n'—-AAS HTO_2018_imperial xam -
Alignment
\——___’/  Selection 2 v

L Selection |AASHTO Relative Gradient
Design Speed |55
Pivot Method |Crown

Minimum Tangent Length | 150.0000

<

i

<

Feature -~
Feature Definition |Supere|evati0n ~ |
Select XML Rule File - <Alt> Down To Browse XML Rule Files Name |SE |

Rules File Mame |Superslevation\AASHTO_2018_imperial xml|

Select the Create Superelevation Sections tool from the Ribbon.

@

Ribbon Location: OpenRoads Modeling - Corridor - Superelevation
Prompt: Name - Assign the Superelevation Sections an appropriate Name.

o When multiple Superelevation Sections are created with this tool, subsequent Sections will have a
suffix added to the Name “-1", “-2", “-3" etc..

o Prompt: Locate Corridor or Alignment - Left-Click on the mainline Corridor.
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Prompt: Select XML Rules File - <Alt> Down To Browse XML Rule Files — Simultaneously press
the ALT and DOWN ARROW keys to navigate to the Standards File. The Standards File is used to
o automatically calculate superelevation slope values and transition locations.

The Standards File is found on the FLH Workspace at the following location:
...\OpenRoads Designer CE 10.10\Configuration\Organization-Civil\FLH _Stds-WS10.10.21.00V\Superelevation

Prompt: Enter the minimum tangent length between curves - This parameter determines if a
single Section is created for multiple close curves. See 10C.3.a Layout of Superelevation Sections
(Minimum Tangent Length). RECOMMENDATION: If unsure, set the Minimum Tangent Length
between 75-150 feet. In general, the Minimum Tangent Length should get longer as the Design

o Speed increases.

WARNING: Before accepting and preceding past the Minimum Tangent Length value, set the
Calculation Parameters displayed in the Dialogue Box. The User will NOT be prompted by the
software to set these values. The Calculation Parameters can be changed later in the
Properties Box of the Section element or with the Calculate Superelevation tool.

There are no prompts given for Steps 6 — 9. The User must set these Calculation Parameters in
the Dialogue Box. See Warning in Step 5.

e Selection - This input sets how the superelevation slope values for each curve (depending on
the radius value) are determined. This input should correspond to the maximum superelevation
value (emax) used for the project. See 10C.3.b Input Parameters for the Calculation of
Superelevation Sections.

L Selection - This input determines how the transition lengths are calculated.

o WARNING: Do NOT use the Speed Table method if the Shoulders of the Corridor Template
contain Superelevation Flags.

Design Speed - This input sets the Design Speed (in MPH) for the Superelevation Section. The
Design Speed is used in calculations pertaining to “e Selection” and “L Selection”.

Pivot Method - Sets the scheme for how lanes are rotated. Use the Crown method when the
road crown corresponds with the Corridor Alignment. See 10C.3.b.i Pivot Methods.

After the Minimum Tangent Length is accepted in step 5, then Superelevation Section and Lane
elements will be created as shown below. To apply the superelevation cross-slopes and
transitions to the Corridor, the User must enter the Corridor File (_cor.dgn) and apply the
Section and Lane elements to the Corridor with the Assign to Corridor tool.

fi

B View 1, Default =Bl <™

M-~ 4 PPRIOSD BERIFS

Resulting Resulting
Superelevation Section Superelevation Lane
elements elements
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10D.2 Alignment Method

The Alignment Method is an alternate method for creating Section and Lane elements with the Create
Superelevation Section tool. The main difference between the Alignment and Corridor Methods is that
superelevation rates and transitions are not initially calculated. In other words, the resulting Lanes are
essentially blank, meaning the Normal Crown condition is present throughout, including in curved
segments. The User must use the Calculate Superelevation tool to attach a Standard File (XML) to the
resulting Section elements. See 10D.7 Calculate Superelevation tool.

With the Alignment Method, there are two options for creation of Lane elements:

Manual: The User manually specifies the Width, Normal Cross Slope, and Side of Centerline (pivot
location) for each Superelevation Lane element. This is the same procedure used by the Create
Superelevation Lanes tool. See 10D.5 Create Superelevation Lanes tool.

Template: The User specifies a Template from the currently loaded Library. The appropriate
number and configuration of Lane elements are automatically created based on the Superelevation
Flag location within the Template. This is the same procedure used by the Create Superelevation
Lanes by Road Template tool. See 10D.6 Create Superelevation Lanes by Road Template tool.

Bl OpenRoads Modeling  ~ HiEla«-2 g2 G =maE@ A - \ORD CAD Files\Riverside Road\id-a2158067_sup.dgn [2D - V& D
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production g Stuff Annotate
€, Explorer Al ﬁ l_,‘q —1 Copy Template Drop sz_l '1: 4 ? @ @_ & - Yy - N Eﬂ y
Attach Tools = | i Yfg Impeort IRD _ — = 8 . _ =
Mew Mew B Template Edit Edits Create Calculate Dynamic 2D Drive Cormdor
@] Properties Corridor Template Drop | Transitions ~ N Template Drop 7 IS M N Sections * Through Reports -
Primary Selection Create Edit f¥  Create Superelevation Sections h‘
B View 1 Default 45 Create Superelevation Lanes
Mm@~ d OO0 D | EELSC Ty Create Superelevation Lanes by Road Template

— Mainline Supe
Enter the minimum tangent length Lok
between curves Lock To Star =
Minimum Tangent Length | 1250000
Lock To End ™|

Minimum Tangent Length |125.0000

Lane Creation Method Template
Feature -~
Feature Definition Supersieyation v |l |

Select Method for Lane Creation

Lane Creation Method | [Template oF

<Alt> Down To Browse Templates

Select Template -

Template | Project Templates'\Road Section|

o Select the Create Superelevation Sections tool from the Ribbon.
Ribbon Location: OpenRoads Modeling - Corridor - Superelevation

Prompt: Name - Assign the Superelevation Sections an appropriate Name.

o When multiple Superelevation Sections are created with this tool, subsequent Sections will have a
suffix added to the Name “-1", *-2", *-3" etc..
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o Prompt: Locate Corridor or Alignment — Left-Click on the mainline Alignment.

Prompt: Start Station
o Prompt: End Station

Set the station range for Section creation. Section elements will not be created before or beyond
the station range.

Prompt: Enter the minimum tangent length between curves - this parameter determines if a
single Section is created for multiple close curves. See 10C.3.a Layout of Superelevation Sections
(Minimum Tangent Length). RECOMMENDATION: Set this value between 75 - 150 feet.

Prompt: Select Method for Lane Creation — Refer to the previous page for an explanation of the
Manual and Template methods. In this case the Template method is picked.

Prompt: Select Template - <ALT> Down to Browse Templates. Press the ALT key and DOWN
ARROW key simultaneously to browse Templates within the currently loaded Project Template
Library. Left-Click on the desired Template and press OK. Left-Click in the View to advance to the
next prompt.

WARNING: Ensure the correct Project Template Library is loaded. If not, exit out of the corridor
creation workflow. Enter the Template Editor and load the correct Project Template Library. See
8A.1 Accessing the Template Editor and Template Libraries.

After step 7, the Section and Lane elements are created - but do not contain superelevation
rates or transition. Superelevation rates and transitions can be calculated automatically with
the Calculate Superelevation tool. ALTERNATIVELY, rates and transitions can be set manually
in a .CSV file and applied to the Sections and Lanes with the Import Superelevation tool.

&4 OpenRoads Modeling  ~ HE e~ &2 K Q5 = 5 @ [Roadid-a2158061_cor.dgn [2D - V8 DGN] - O
Home Terrain Geometry Site Layout Corridors Medel Detailing
€, Explorer Al ﬁ b,j‘_‘ -+ Copy Template Drop P E-" a%' - <> E
B| Attach Tools ~ | i - Yg Import IRD [0} . _
New New Template = Create Calculate Dynamic 3pDp
@] Properties —_— o — v - - Tal Sections * Thror

Calculate Rates and Transitions

Primary >lection | automatically with a f’& Calculate Superelevation |\
® View 1, Default Standards File (XML) using the "y Edit Superelevation Rule File

D6 4 @ O] Calculate Superelev;_ufion tool

e —_— —— ¥ Import Superelevation [y
Set Rates and Transitions T Assign To Corridor
manually with a CSV using the e

Import Superelevation tool

‘
Rates and Transitions are not
set for the Lane elements.

As shown with the constant

Green and Lane colors,
the Normal Crown Condition is
defaulted.
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10D.3 Use a CSV File to Set Superelevation (Import Superelevation tool)

This workflow overviews the process of setting Superelevation rates and transitions from a CSV File
created by the User in Microsoft Excel. NOTE: This workflow is NOT necessary if the procedures followed

in 10D.1 or 10D.2 were used.

This workflow shows how to set and apply superelevation for the single curve shown below. CSV Files are
applied to Superelevation Section elements to populate cross-slope values and transition locations for the

Lane elements.

BEST PRACTICE: Create a Section element for each curve. Create a single Section element for Reverse
Curves, Compound Curves, or curves that may have overlapping transitions lengths.

Create Superelevation Section and Lane Elements: Use the Create Superelevation
Sections tool to create the Section and Lane elements. Use the “Alignment Method” to

create the Section elements.

@

See 10D.2.

WARNING: Using the “Corridor Method” to create Superelevation elements attaches a Standards
File (XML) to the Section element. When a Standards File is attached to the Section, it is still

possible to apply a CSV File; however, this configuration is problematic. If the Alignment were to
be edited, then the Section element is automatically re-calculated according to the attached
Standards File (XML) - which overwrites the rates and transitions applied by the CSV File. Re-

calculation of Sections is avoided when using the “Alignment Method”.

a OpenRoads Modeling - HE B o~

o i

2 k@l
Model Detailing

orridors

- = - “

NOTE: When the "Template Method"
A is used create Lanes, the software

E| automatically assigns a Name to each
Lane element.

The exact Lane Name must be used in
al the CSV File.

The Lane Name can be found in the
Properties Box

"Blank"
Lane elements

Left Lane

Name = "Lane L"

port IRD

Bnsitions =

te

Fi

py Template Drop

S el A

Drawing Production

R W

Template Create Calculate Dynamic

o&? Create Superelevation Sections

’é{r Create Superelevation Lanes

= C\Users\brendan\|Road\id-a2158061_sup.dg

-l

3D Drive Cot

Sections™  Through Rep

EQ Create Superelevation Lanes by Road Template

NOTICE: A Standards File and
Calculation Parameters are NOT
set for the Section element

Right Lane

Name = "Lane_R"

@] Properties
4 % Elements (1)

#& Superelevation /

General v
Extended v
Superelevation ~
Name

Side Of Centerline efl
Inside Edge Offset  0.0000"
Width 12.0000'
Mormal Cross Slope -2.00%
Type Primary

0] Properties - X

4 % Elements (1)

B Superelevation Section: CSV File - Section

General v
Feature b
Extended v
Station Range v
Superelevation Section ~

CSV File - Section
Riverside_Mainline

Name
zontal Name

|

4 % Elements (1)

f7 Superelevation /

General
Extended

Superelevation

Narme

Side Of Centerline
Inside Edge Offset  0.0000"
Width 12.0000"
Normal Cross Slope -2.00%
Type Primary

Right
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Create the CSV File for each Section element: In Microsoft Excel, open a new spreadsheet.
An example spreadsheet is shown below. In the spreadsheet, the User must specify the Lane
Name, Station, Cross Slope Value, and Pivot Side for each Superelevation Point.

When satisfied with the Excel Spread sheet, convert it to a .CSV File by performing a Save As...

B View 1, Default =0 Fe "™
TGl L @ OO EE HS

Reverse Crown = 2
13+68
[

.00%
/
Super Runoff = 0.00% [l

13+50
“

Reverse Crown = 2.00%
16+27

_ Full Super = 5.00% [l Fun Super = 5.00%
13+95 16+00 —

Sl Super Runoff = 0.00%
N i6+45

Normal Crown = -2.00%
16+63

—

Normal Crown = -2.00%
13+32

—
' )
-‘-

Full Super
= +5.00%

Reverse Slope
= +2.00%

Lane_L, 1395, 0.05, RS

Lane_L, 1368, 0.02, RS [MLane L, 1627, 0.02 RS

Left Lane

Name = "Lane_L"

+

PC 13+79.22 |ugf

Lane_L, 1350, 0.00, RS

Lane_L, 1645, 0.00, RS
Super Runoff £

= 0.00%

Lane_L, 1332, -0.02, RS L, -

Lane L, 1663, -0.02, RS
Lane R, 1627, -0.02, LS | S S ——
Lane_R, 1368, -0.02, LS

Lane_ R, 1600, -0.05, LS

Normal Crown
= -2.00%

Full Super
= -5.00%

Right Lane

Name = "Lane_R"

Lane_R, 1395, -0.05, LS Curve S.csv - Bxcel endanmccay @) B -

File Home  Insert  Page Layout Formulas Data Review View Help  BLUERFAM  Acrobat Q Tell me
Name of_ Lane Element Station Cross Slope Pivot Side 2
in ORD Value

R

A B C D E = B

1 |Lane L 1000 -0.02 RS
2 |Lane L 1332 -0.02 RS
3 |Lane_L 1350 0.00 RS Pivot Side Key
4 |Lane_L 1368 0.02 RS RS = Right Side

Left 5 |Lane_L 1395 0.05 RS LS = Left Side

Lane 6 |Lane L 1600 0.05 RS
7 |Lane L 1627 0.02 RS
8 |Lane_L 1645 0.00 RS []
9 |Lane_L 1663 -0.02 RS Typically, Lanes that are
10 |Lane_L 1819.75 -0.02 RS positioned to the LEFT of the
1 Centerline will require the
12 |Lane_R 1000 -0.02 LS RIGHT SIDE (RS) to Pivot
13 |Lane R 1368 -0.02 LS

Right 14 |Lane R 1395 -0.05 B

Lane 15 |Lane_R 1600 -0.05 Ls
16 |Lane_R 1627 -0.02 LS Use the EXACT Name of the
17 |Lane_R 1819.75 -0.02 LS Lane element - as found in
18 the ORD software

Curve 5 /.i.j q =
EH 0 - 1 + 100%
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Apply the CSV File to the Section Element with the Import Superelevation tool:
0 Select the Assign to Corridor tool from the Ribbon.

Ribbon Location: OpenRoads Modeling > Corridor > Superelevation

o Prompt: Locate Superelevation Section - Left-Click on the Section element.

Prompt: Select Import File — Alt Down To Select File - Press the ALT and DOWN ARROW keys to
navigate to the CSV File location. Select the CSV File created in Step 2.

Left-click in the View to complete the command. The Lane elements should update to reflect the
CSV data.

k4 OpenRoads Modeling  ~ HE L« - =2 k@ Road\id-a2158061_sup.dgn [2D - V8 DGN] - O
Home Terrain Geometry Site Layout Corridors Madel Detailing

&, Explorer Ny g0 % .t Copy Template Drop ; >, . % o < > E
e IS @ 2 =

Attach Tools = Y@ Import IRD ]
New New HT P Template Create Calculate Dynamic 23p[
85 Properties Corridor Template Drop )/ Transitions v v v ] Sections ™ Thre
Primary Selection Create Sur By Calculate Superelevation

[ 5 . . -
= Edit Superelevation Rule File
—é-j p 3

B View 1, Default
1{_—’5 Import Superelevation [:?

nv I::Iv-;’{ ~| 1 /@

PN EE @

rb;- Assign To Corridor

Impaort File Name |____kCurve T.csv

(]

4 Locate Superelevation Section
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10D.4 Apply Superelevation Elements to Corridor (Assign To Corridor tool)

Superelevation elements will NOT be incorporated into the Corridor model until the Assign to Corridor tool

is used.

With this tool Superelevation Section elements are added to the Corridor.

The Assign To Corridor tool can only be successfully used from the Corridor File (_cor.dgn). The
Superelevation File (_sup.dgn), which contains the Section and Lane elements must be referenced into the
Corridor File (_cor.dgn) to use this tool.

k4 OpenRoads Modeling v HE o « - 2 k=% @E A s CUsers\brendant: Road\id-a21580

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production

€, Explorer A ﬁ + "+ Copy Template Drop VA" @ % o - > g
L £y bttt !'mport IRD &

Attach Tools = | is%

: New New Template Create Calculate Dynamic 3pC
@] Properties Corridor Template Drop 1/ Transitions ~ v v i - Sections ™ Thro
Primary Selection Create Sug llﬁ? Calculate Superelevation
B View 1, Default 53! Edit Superelevation Rule File
[ag ~ & A P 00MN N EE| & Gy G ¥y Import Superelevation

I Assign To Corridor s

Locate Mext Superelevation Section -
Reset To Complete

Locate Corridor

Select the Assign to Corridor tool from the Ribbon.
Ribbon Location: OpenRoads Modeling > Corridor - Superelevation

Prompt: Locate First Superelevation Section — Left-Click on a Section element that will be added to
the Corridor.

NOTE: 1t is not necessary to Left-Click on the Lane elements. This is because each Lane segment
belongs to a specific Section element.

Prompt: Locate Next Superelevation Section — Reset to Complete — Left-Click on the remaining
Section elements to be added to the Corridor.

Prompt: Locate Corridor — Left-Click on the Corridor Handle element.

10-38



- Corridor Template Point || Corridor Template Point
Superelevation Lane to be used as to be used as
Element Rotation Point Pivot Point

w Associate Superelevation

Superelevation Lane Superelevation Point Pivet Point Start Stop Priority
Pawt _Lane_LayerTop=L| Pawt _I:—I'W__La)‘erTooL v fPavt_ETW _LayerTop_L » | 10+00.00 250+6449 |1
Pavt_CL_LayerTop - Pavt_Lane_LayerTop_L ~ |Pavt_Lane_LayerTop_L Pavt_CL_LayerTop ~ | 10+00.00 250+64 49 |1
Pavt_CL_LayerTop - Pavt_Lane_LayerTop_R ~ IPavt_Lane_LayerTop_R Pavt_CL_LayerTop ~ | 10+00.00 2506449 1
Pavt_lane_LayerTop_R - Pavt_ETW_LayerTop_R | * |Pavt_ETW_LayerTop_R Pavt_Lane_LayerTop_R ~ | 10+00.00 250+64 49 |1

L ] \ W ~ W
o oK Cancel

L1 Superelevation Lanes are named
from the Template Points used to create Only FLAGGED points found in the current
them. However, they Lanes have to be Corridor Templates are selectable as
associated with the Rotation Point and Superelevation Points (Rotation Point)
Pivot Point for use in the Corridor and Pivot Points

After step 4 is completed, the Associate Superelevation window will be presented. The Associate
Superelevation window is used to inform the Corridor to which Corridor Template Points to use as
the Pivot Point and Rotation Point for each Superelevation Lane element.

If Lane elements were automatically created from a Template (such as with the Corridor Method
or the Template Method), then the Associate Superelevation window is typically populated
correctly and the User can simply push OK. This tool is typically intelligent enough to choose the
correct Pivot and Rotation Points based off the Name of the Lane element.

NOTE: When Lane elements are created automatically (i.e., from a Template), then the resulting
Lane elements are NAMED by the two Flagged Template Points that define the Lane geometry.

o For example, the Lane element corresponding to the Lane between the centerline point and left
edge of lane is named Pavt_CL_LayerTop - Pavt _Lane LayerTop_L.

The first part of the Lane name corresponds with the Pivot Point (Pavt _CL_LayerTop). The
second part of the Lane name corresponds with the Rotation Point (Pavt _Lane LayerTop_L).

In Manual creation of Lane elements, the User should have specified a Name for each Lane
element. The Associate Superelevation window will typically be blank, which means the User will
have to match each Lane with the intended Pivot and Rotation Points.

TIP: The Name of a Lane shown in the Properties Box. Select the Lane Element to reveal the
Name in the Properties Box.

When a Rotation Point and Pivot Point has been set for each Lane element, then select OK. The
Corridor will be reprocessed to incorporate Superelevation.

After the Section Element has been applied to the Corridor, the User can verify correct application by
opening Dynamic Cross Section Viewer and scrolling through stations along the horizontal curve. The
Section Elements have been correctly applied when Point Control indicators (pink boxes) are shown atop
the Rotation Points.
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10D.5 Create Superelevation Lanes tool

Typically, Lane elements are created with the Create Superelevation Section tool. However, this tool can
create additional Lane elements if needed. Before this tool is used, the Section elements need to be

created.

With this tool, Lane elements are created MANUALLY, meaning the width, normal cross slope, and pivot
point is specified by the User.

NOTE: Lane elements created from this tool will be “blank”. The User must use the Calculate
Superelevation tool (automatic) or the Import Superelevation tool (CSV File) to set rates and transitions

automatically.
ﬂ OpenRoads Madeling v H |5A' Iy « ~ Qf = k Q, Yoy ©5 @ & =
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

Q, Explorer SR 1| ._;.‘gl ~» Copy Template Drop 2 :”% Yy - > Eﬂ
:f:':::: I"L_!J‘L'; @ I & Lo {

g 'mport IRD

Attach Tools ;

New New m Template = Create Calculate Dynamic 3D prive Cor

©:| Properties Corridor Template Drop i Transitions = v x M E Sections ™ Through Repc
Primary Selection Create & Create Superelevation Sections

6’@5’ Create Superelevation Lanes

EE’ Create Superelevation Lanes by%oad Template

|
% .
Enter the width
Width | 12.0000]

Name
9 %

B View 1, Default

535+ 4 ® 9]

P D EE 5%

R Locate Next Superelevation
Section - Reset To Complete
Q

r Enter Lane Name
MName | Lane_L|

Q
* Type
Type Primary [~

Type 5

Side Of Centerline

Normal Cross Slope

Normal Cross Slope -2.00%] Inside Edge Offzet

Width 12.0000 8

Mormal Cross Slope

Select side of the centerline
Side Of Centerline Lefd

Enter the offset value for the
inside edge

Inside Edge Offset | 0.0000|

Locate First Superelevation
Section

Select the Create Superelevation Lanes tool from the Ribbon.

Ribbon Location: OpenRoads Modeling - Corridor - Superelevation

Prompt: Locate First Superelevation Section — Left-Click on a Section element that the Lane
elements will be created for.

Prompt: Locate Next Superelevation Section — Reset to Complete - If desired, the User can
create Lane elements for multiple Sections. Select all Sections that Lane elements will be created

for.

When all Section elements have been selected, Right-Click in the View to advance to text Prompt.
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Prompt: Enter Lane Name - Enter a brief, but logical name for the Lane element. Left-Click in
the View to accept.

Prompt: Type - Select the Lane Type to use. Typically, the Primary Type is used. Left-Click in

E the View to accept.

The Auxiliary Type allows the User to specify a custom Station Range for the Lane element. If the
Primary Type is used, then the length of the Lane element will equal the length of the Section.

Prompt: Select side of the centerline — Select which side of the Alignment the Lane will be placed.
This step sets the Pivot side for the Lane.

Prompt: Enter the offset value for the inside edge - If the Lane is placed directly adjacent to the
alignment, then this value should equal zero.

For example, if a Paved Shoulder were to be modeled as a Lane, then the Offset Value would be
equal to the Travel Lane width.

Prompt: Enter the width — Key-in the desired width for the Lane element. The width of the Lane
element is factored into Superelevation rates and transition calculations.

o Prompt: Normal Cross Slope — Key-in the desired Normal Cross Slope value for the Lane element.

NOTE: For a crowned roadway, this value will be NEGATIVE.
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10D.6 Create Superelevation Lanes by Road Template tool

Typically, Lane elements are created with the Create Superelevation Section tool. However, this tool can
create additional Lane elements if needed. Before this tool is used, the Section elements need to be
created. WARNING: Load the Project Template Library before using this tool.

With this tool, Lane elements are created from a TEMPLATE, meaning the User specifies a road Template

from the Template Library. The Lane element parameters are automatically read from the Superelevation
Flags set in the selected Template.

NOTE: Lane elements created from this tool will be “blank”. The User must use the Calculate

Superelevation tool (automatic) or the Import Superelevation tool (CSV File) to set rates and transitions
automatically.

7 ) 3

ﬂ OpenRoads Modeling v H I:A' s & ~ @ = k Q Yo ©= @ A s
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View Dra
@, Explorer | I i I_;‘Q .+ Copy Template Drop I’&. /;E % Vg - > E‘ A
Attach Tools » | i) S ¥ Import IRD & . 8
- New New m N Template | Create Calculate Dynamic 3D Drive Cor
8| Properties Corridor Template Drop V[ [Transitions = v - v Sections ¥ Through Rept

Primary Selection Create & Create Superelevation Sections

B View 1, Default

G- @ik~ RO =55
3

’é’g Create Superelevation Lanes

b

EQ Create Superelevation Lanes by Road Template

4

Q
3
Locate Next Superelevation
Section - Reset To Complete
Q
3
Select Template - <Alt> Down To Browse Templates
Template | Project Templates\Road Section|

Locate First Superelevation
Section

Pick Template

—|-C:\ProgramData\Bentley\OpenRoads Designer CE\Configuration\Orgal
41-Civil Cells
& -Components

+1-End Conditions

= roject Templates

' pproach Road Section
® Typical Road Section

-Templates

—

Push the ALT and Down Arrow
keys at the same time to choose
a Template

o oK Cancel
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10D.7 Calculate Superelevation tool

This tool can is used to set the Standards File (XML) and Calculation Parameters for “blank” Section
elements.

Also, this tool can be used to change the Standards File (XML) and/or Calculation Parameters for a Section
element that has been previously calculated. NOTE: These parameters may also be changed in the

Properties @i box of the Section element. See 10E.1 Switch the Standards File and Edit Calculation
Parameters.

For a detailed explanation of the Standard File (XML) and Calculation Parameters, see 10C.3 Calculation
and Layout of Superelevation Elements.

ﬂ OpenRoads Modeling v Hl}' I « ~ ﬂf = k Q Yo ':.@ A =

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing Vier

Q, Explorer YRR 4 i I_# ¢ Copy Template Drop " 2> ":"'7_? % Y - <> E
{::-‘.:} WA [y @

Attach Tools = *tg Import IRD

New MNew 'm P Template = Create Calculate Dynamic 3p[
8| Properties Corridor Template Drop \if Transitions = v v v == Sections ™ Thyc

Primary Selection Create By Calculate Superelevation
Ly g g 2
B View 1, Default ¥ Edit Superelevation Rule File D@
5 e Tors " =, 0 Import Superelevation

e~ G2k~ 14 PRLCHDES KD ¥ Import Sup

r&r Assign To Corridor

"Blank"
Superelevation
Elements

Locate First Superelevation
Section

&

Rules FileMame \OpenRoads Designer CE\Configuration\Organization-CivilFLH_S urvFt_Standards-WSs\V\Superelevation\AASHT 0_2018_imperialxm|

e Selection 6%

L Selection AASHTO Relative Gradient NOTE: If this box is checked,
I osionspeed 0 then the Superelevation Editor

PivotMethod  Crown will automatically be opened after
n Open Editor O this tool is used
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10E - EDIT SUPERELEVATION POINTS

10E.1 Switch the Standards File and Edit Calculation Parameters

(Calculate Superelevation tool)

The Standards File (XML) and Calculation Parameters are attached to the Section element and can be
viewed and changed in the Properties @1 box when a Section element is selected. Calculations
Parameters that can be modified in the Properties @i box include: Design Speed, Pivot Method, e

Selection, and L Selection.

Alternatively, the Calculation Superelevation tool can be used switch the Standards File (XML) or change
Calculation Parameters. See 10D.7 Calculate Superelevation tool.

&) OpenRoadsModeing + S HEHE o « - 2 22 kT [ el A s RD CAD Files\Riverside Road\id-a215061_cor 1
File Home Terrain Geometry Site Layout Comdors Model Detailing Drawing Productien g Stuff Annotate
_O‘E:Z:;NH ] k e Change the Standards File (XML) o8 \l é & = E \““f_ E

_ - and Calculation Parameters with Edits  Create Caleulate Dynamic  3p D
@1 Properties 1 the Calculate Superelevation too| [Pt Drop bt . sections Thro
Primary Selection g 1 Edit !E, Calculate Superelevation

- By  Edit Superelevation Rule File
¥ View 1, Default @1 Properties ¥y Import Superelevation
& F~- 2 PLLPOOYN BE &K 4 % Elements (1) Ty Assign To Comidor

4 [y Superelevation Section: Mainline Super-33

> f¥ Superelevation Objects

Change the Standards File (XML)

General
Feature
Extended

Station Range

18+19.75
22+91.96

Start Station
End Station

Superelevation Section

Name

Standards File

Design Speed 45

Pivot Method Crown

e Selection 8%

L Selection AASHTO

> ¢ ¢ ¢

Mainline Super-33
C-\m"WAASHTO_2018_imperial xmi | ...

Relative Gradient

and Calculation Parameters
directly in the Properties Box
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10E.2 Superelevation Editor Tool

This tool provides access to the Superelevation Table and shows the Superelevation Diagram for a single
Section element. Each line in the Superelevation Diagram represents a specific Lane element.

BEST PRACTICE: Before making edits in the Superelevation Editor tool, the User is encouraged to
manipulate the Standards File (XML) to make superelevation rates and transition calculations behave as
desired in an automatic fashion. See 10C.3.d Edit the Superelevation Rule Tool.

WARNING: Editing a Point in the Superelevation Table will affect the position of other Points due to
Constraint Relationships that are present in the Diagram. Constraint Relationships are only formed when
a Standards File (XML) is used to automatically calculate superelevation. The User must understand
Constraint Relationships for successful editing of Points in the Table. See 10E.2.f Constraint
Relationships for a Typical Curve.

WARNING: Superelevation Points that are edited with this tool will revert back to their original position if
the Section element is re-calculated. Re-calculation occurs if the Alignment, Profile, or any element that
interacts with the Corridor is edited. See 10E.6 Recalculation of Superelevation and Locking Section
Elements.

k4 OpenRoadsModeling ~ T HE B « - 2 £ 2 & @ G o A - C:\Users\brendan\Desktop\ORD CAD
Home Terrain Geometry Site Layout Corridors Maodel Detailing Drawing Production

Q, Explarer S ﬁtﬁ w-‘&l —+ Copy Template Drop | 2, | % Y~ > ﬁ
) 8 LAY @ =

Attach Tools ¥ *g Import IRD -
New df Imp Template | Create Calculate 7 Insert Station Cross Slope

" y - E’ Superelevation Editor

Lo
DO i

New , .-
©-| Properties Corridor Template Drop \il Transitions ~

Primary Selectiog Create Supgg€levation Review
m view1,Defaut | Ribbon Access: ek

o~ G134 Select the Superelevation Editor tool

from the Ribbon.

2 Left-Click on the Section element to edit.

[
Pop-Up Menu Access

ct the Section element to edit and
mon the Pop-Up Menu.

ct the Superelevation Editor icon.
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10E.2.a Superelevation Editor Overview

The graphic below overviews the Superelevation Editor. The Superelevation Editor is made up the Superelevation Diagram and the
Superelevation Table.

The Diagram is arranged with the Alignment Station representing the X-axis. The Lane Cross Slope value represents the Y-axis.

In the Diagram, the X and Y position for a Superelevation Point depends on the Station and Cross Slope value shown in the Table. If the
Station and/or Cross Slope for a Point is greyed out, then a Distance and/or Slope Constraint is placed on the Point.

PT
of Curve

POINT NAME: "Lane_R - 82+53"

PC
of Curve

Superelevation Diagram

:J Superelevation Editor

Green, , and Red
Crosses are used to signify
Superelevation Points

Each Line in the
Diagram represents

a Lane element LANE NAME: "Lane R"

The RIGHT Lane element
is usually shown in YELLOW

The LEFT Lane element
is usually shown in RED

LANE NAME: "Lane_L"
I

Each Row in the Table
below represents a
Superelevation Point

The Color of the Cross
signifies the Constraints
placed on a Point

Cross Slope

POINT NAME
Each Point is
assigned a
unique name

LANE NAME
that a Point
belongs to

POINT TYPE
has impacts
on the

Station
Cross Slope

=T oH-tOMo o

i ) O 28 @O Station Constraints i
Mainline Super-1 + X t @ [a] © @ ) O I Slope Constraints
Mainline Super-2 ISupere\evalionI Name Station Cross Slope  Pivot Edge Distance Constraint Type Distance Transition 1 Distance Transition 2 J§ Slope Constraint Type  Slope Transition 1
Mainline Super-3 » Lane_R Lane_R-77+15 77+16.14 Mormal Crown
Mainline Super ] ] 78+5364 -2.00% LeftEdge MNormal Crown MNone MNone
Mainline Super-5 ] an 0.00% Left Edge Super Runoff Vector Slope Lane_R - 78+53 Lane_R - 79+68 MNone
Mainline Super-6 an 200% Left Edge Reverse Crown |Vector Slope Lane_R - 78+89 Lane_R - 79+68 MNone
Mainline Super-7 Lz ight Edge Normal Crgy Distance Offset Lane_R - 79+25 MNone
Mainline Super-8 Lane_L Lane_L - 73+6 79+70.00  |-4.40% Right Edge Distance Offset Lane_R - 79+68 Mirror Cross Slope Lane_R - 79+68
Mainline Super-9 Lang The Supe.relevatlm:l Editor Only Right Edge Full Super Distance Offset ane B-g2+11 Mirror Cross Slope Lane_R -82+11
shows a single Section element | A Station Constraint is 2

Mainline Super-10 . 1 . .

pe Ro at a time. Superelevatlon placed on this Point. Therefore,

Other Section elements along the Table the Station is greyed-out and
| alignment can be selected here. CANNOT be directly edited.
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10E.2.b Superelevation Point Constraints

Constraints are recognized in the Superelevation Diagram by Red, Yellow, and Green crosses.

Superelevation Point Constraints

Constraint Identifier: Description:

¢ Two Constraints defined. The Station and Cross-Slope values are
constrained to Parent Points.

l e The Station Position and Cross-Slope values for Fully Constrained

Fully Constrained Superelevation Points CANNOT be edited directly.

e In 2D Design Model and Superelevation Editor, Station Position and
Cross-Slope Values are greyed out.

e One Constraint defined. Either the Station or Cross-Slope Value is

" d ' constrained.
Partially Constraine - g
i e The value for the unconstrained parameter can be directly edited.

The value for the constrained parameter is greyed out.

¢ No Constraints defined.

Unconstrained + e Both the Station and Cross-Slope values can be directly edited in
the 2D Design Model or Superelevation Editor.
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10E.2.c Point Names vs Lane Names

To interpret and recognize Constraint Relationships among Superelevation Points, the User must
understand the difference between the Lane Name and Point Names.

TIP: Expand the column widths to reveal entire Lane Name and Point Name.

WARNING:

Lane Names and Point Names
are typically covered up if
columns are NOT adjusted

~ i X f*i‘@ﬁl&]"& mQ

Mainline Super-2 Superelevation Name Station Cross Slope  Pivot Edge

Mainline Super-3 [ 3 Pavt CL_Layer... [aEV L% NE-1-

Pavt_CL_Layer.. |Pavt_ CL_Layer.. |73+26.36

Mainline Super-1

fssall Names are

covered up as
shown here

Mainline Super-4
Pavt_CL_Layer... |Pavi_CL_Layer.. |79+70.00

Mainline Super-5

Lane Names: Unless specified in manual creation, the default Name for a Lane element is the
combination of the two Flagged Template Points specified in the Template Editor.

An example Lane Name is: “Pavt_CL_LayerTop - Pavt_ETW_LayerTop_R"”

Superelevation Point Names: Each row in the Superelevation Table represents a particular
Superelevation Point in a Lane element. Every Superelevation Point is automatically assigned a unique
Name. The Superelevation Point Name is the combination of the

Lane Name ("Pavt_CL_LayerTop - Pavt_ETW_LayerTop_R") and the Station of the Point (77+28).

An example Superelevation Point Name is: “Pavt_CL_LayerTop - Pavt_ETW_LayerTop_R - 77+28"

— llane Element Superelevation Point
+ X Name @ Name
Superelevation Name Station Cross Slope
Pavt_ CL_LayerTop-Pavt ETW_LayerTop_L Pavt CL_LayerTop-Pavt_ ETW _LayerTop_L - 86+11 86+12.84 |-2.00%

Pavt_CL_LayerTop-Pavt_ETW_LayerTop_R Pawt_ CL_LayerTop-Pawvi ETW_LayerTop_R - 77+28 F7+3004  [-200%

Pavt CL_LayerTop-Pavt ETW_LayerTop_R Pavt CL_LayerTop-Pavt ETW_LayerTop_R - ?E+EE‘?8+53.64

Note: Station identifier in
Point Name may be slightly
different than listed value.

TIP: When a Lane element is selected in the 2D Design Model 21, the Lane Name can be changed in the
Properties Box. The Superelevation Point Name CANNOT be changed. Changing the Lane Name to
something brief and logical (i.e. “Lane_R" or “Lane_L") will improve the readability of the Table.
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10E.2.d Point Types

Point Type directly corresponds with the Cross Slope value for a Superelevation Point. The Normal
Crown, Super Runoff, and Reverse Crown values are always the same, as discussed in the table
below. The Full Super point depends on the radius of the curve.

Superelevation Point Types

Point Type: Description:

This value is always negative. If a 2% crown is used, the Cross Slope value will

Normal Crown always equal -2.00%.

The Cross Slope value is always equal to 0.00%. Some publications refer to this as

R ff
Super Runo the “Level Crown” location.

This value is always positive. If a 2% crown is used, the Cross Slope value will always

Reverse Crown equal +2.00%

The Cross Slope value for is uniquely calculated for each curve (radius). This often
Full Super referred to as the “e-value”. This is calculated from the Standard File (XML) and
Calculation Parameters set in the Section element Properties.

The Right and Left Lanes will undergo different transition sequences - depending on which side is
positioned to the INSIDE or OUTSIDE of the Alignment through a curve.

The transition sequence for the OUTSIDE Lane is typically:
Normal Crown - Super Runoff > Reverse Crown - Full Super (Positive Value)

The transition sequence for the INSIDE Lane is typically:
Normal Crown - Full Super (Negative Value)

Outside Lane Inside Lane
Configuration Configuration
Normal Crown _A_ Normal Crown

Point Point

0
Super Runoff 0.00%
Point _\
Reverse Crown
Point -

Normal Crown
Point

Normal Crown
Full Super Point

Point
(Positive Value)
Full Super
Point
(Negative Value)
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10E.2.e Constraint Types

When a Standards File (XML) is used to automatically calculate superelevation rates, Constraints are
placed on Superelevation Points. Constraints for Superelevation Points work similar in concept to
constraints for Template Points. Constraints are used to fix the Station or Cross Slope Value of a
Superelevation Point in relation to a Parent Point.

NOTE: The Parent Points constraint for a Point is shown identified in “Slope Transitions” column.

Station Parent Points Cross Slope || Parent Point
Constraint (Station Constraint) Constraint || (Cross Slope)
Name Cross Slope  Point Type Distance Constraint Type Distance Transition 1 Distance Transition 2  Slope Constraint Type  Slope Transition 1
Lane_R-8%+95 |200% Reverse Crown |Vector Slope Lane_R -893+53 Lane_R - 90+31 Mane
Lane_L - 90+31 -4 00% Full Super Distance Offset Lane_R-90+31 Mirror Cross Slope Lane_R - 90+31
Lane_R-93+49 |400% Full Super Mone Cross Slope Lane_R - 90+31

Distance Constraint Type

Description:

Distance Offset

This type is used to fix the Station of a Point to the same station as the Parent Point.
(Shown with an orange arrow on the next page).

Typically, this constraint type is used when multiple Points should be locked to the
same station. For example, the Full Super Point for the Left Lane and the Full Super
Point for the Right Lane are typically placed at the same Station. This Constraint Type
locks the Station position of the two Points in a Parent-Child relationship. When the
Station of Parent is edited, then the Child will automatically moved.

Vector Slope

This constraint type uses TWO Parent Points. This constraint type is shown in pink on
the next page. This constraint type locks in the station of a point based on the Vector
created by the two Parent Points.

Slope Constraint Type

Cross Slope

Description:

the PT.

This type is used to fix the Cross Slope value of a Point to the same Cross Slope as the
Parent Point. (Shown with a turquoise arrow on the next page).

Typically used to constrain the Full Super Point at the PC and the Full Super Point at

Mirror Cross
Slope

-5.2%)

This type is used mirror the Cross Slope value of from a Parent to a Point. (Shown with
a blue arrow on the next page).

This is typically used for the Full Super Points that share the same Station but are
placed on opposing Lane elements. These points should have equal but opposite
Cross-Slope values (i.e., +5.2% -
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10E.2.f Constraint Relationships for a Typical Curve

When a Standards File (XML) is used to calculate rates and transitions, most Superelevation Points are
Constrained relative to one or more Parent Points. The Station and Cross-Slope Value of a Superelevation
Point may depend on the Constraint relationships set in the Superelevation Editor.

Constraint
Direction Key

....... '--'|Cross Slope I [Parent Point |.1;...........>_; :|Constrained Point]

— X

| :J Superelevation EQifgr

Full Super
(+4.40%)

Lane R - 79425

Lane R - 78+89

Lane R - 79+68

Lane R - 82+53
Lane R - 82+90
Lane_R - 83+26

Reverse Crown
(+2.00%)
|

Ultimate
Parent Point

INSIDE (Right)
Lane
OUTSIDE (Left)
Lane

Lane L - 79+68

Super Runoff
(0.00%b0)
|

Mirror
Cross Slope

Normal Crown F/
(-2.00%)
| Lane R - 78+53
Lane L - 79+25

-

]
i
i
;
!
!
[
i
i
i

\ 4 Lane L - 82453

Full Super
(-4.40%)

= & Point Cross Slope Point Station Station Station Slope Slope
+ X %' Name JO Value Type Constraint Parent 1 Parent 2 Constraint Parent 1
Superelevation] Name Station Cross Slope | Pivot Edge Point Type Distance Constraint Type Distance Transition 1 Distance Transition 2§ Slope Constraint Type  Slope Transition 1
' .‘h': Lane_L Lane_L - 75+51 T5+5224 R-200% RightEdge MNormal Crown MNone MNone
32 |Lane_L Lane_L-79+25 Q79+2636 Q-200% Right Edge Mormal Crown IDistance Offset Lane_R - 79+25 I MNane
Left ‘ Lane_L Lane_L - 79+68 THT70.00 g-440% RightEdge Full Super Distance Offset Lane_R - 79+68 Mirror Cross Slope Lane_R - 79+68
Lane ik [lane L Lane_L - 82+11 82+1000 g-440% Right Edge Full Super Distance Offset Lane_R-82+11 Mirror Cross Slope Lane_R - 82+11 I
.: 2 |Lane_L Lane_L - 82+53 82+5364 §-200% RightEdge Mormal Crown Distance Offset Lane_R - 82+53 MNone
g |Lane L Lane_L -86+37 J86+3925 Q-200% Right Edge Mormal Crown MNone MNane
-1'.: Lane_R Lane_R - 75+51 To+5224 §-200% Left Edge MNormal Crown MNone
_: - |Lane_R 0.00% Left Edge Super Runoff Vector Slope Lane_R - 78+53 Lane_R - 79+68
-: = |Lane_ R 2.00% Left Edge Reverse Crown j§ |Vector Slope Lane R -78+39 Lane R -79+68
Right g [Lane R 440% Left Edge Full Super None
Lane 32 [Lane_R Lane_R -82+11 I 440% Left Edge Full Super MNone Cross Slope Lane_R - 79+68 I
.: Z |Lane_R Lane_R-82+53 QJ82+5364 Q200% Left Edge Reverse Crown j§ |Vector Slope Lane_R - §2+90 Lane_R-82+11
.: Z |Lane_R Lane_R-82+90 |@82+3000 §0.00% Left Edge Super Runoff IVector Slope Lane_R-83+26 Lane_R-82+11
gl |Lane_R Lane_R-83+26 | 83+26.36 J-2.00% Left Edge MNormal Crown MNone
W |Lane R Lane R-86+37 [86+39.25 J-200% LeiEdge [ Normal Crown f||Nons
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10E.2.g Ultimate Parent Point

In the graphic on the previous page, the "Lane_R - 79+68" point is labeled as the Ultimate Parent
Point. The position of the Ultimate Point will directly or indirectly affect the position of all other Points in
the same curve through Constraint relationships. However, there are two minor exceptions. The two
Normal Crown points - for the OUTSIDE Lane only - are unaffected by moving the Ultimate Parent Point.

(In the graphic on the last page, the two Normal Crown points are labeled “Lane_R - 78+53” and “Lane_R
- 83+26")

Ultimate Parent Point Location: The Ultimate Parent Point is the unconstrained " Full Super point

placed near the PC of Curve. It is one of the few points that can be edited freely, because it doesn’t have
one or two Parent Points.

NOTE: The Full Super point can be placed on either Lane element. The placement depends on
which Lane is placed to the OUTSIDE of the alignment through the curve.

B View 1, Default E@
NEE| M C‘l -":‘: v -L /® /e E ‘.) & E E D'_] I l

Normal Crown
(Unconstrained)

’@

Super Runoff | Ultimate Parent Point

[Full Super Point, on OUTSIDE Lane,
near the PC]

NOTE: The Super Runoff and Reverse Crown points
are Constrained between the

Full Super (Parent 1) and Normal Crown (Parent 2)
with a Slope Vector Constraint
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10E.3 Manipulating Constrained Points in the Superelevation Editor

In the first part of this workflow, the Station and Cross Slope value for the Full Super points will be
changed by locating the Ultimate Parent Point. Changing the location of the Ultimate Parent Point will re-
position all Constrained Points.

IMPORTANT: When working with Constrained Points, the User should locate the Ultimate Parent
Point and consider all Constraints relationships that stem from it. See 10E.2.g Ultimate Parent Point and
10E.2.f Constraint Relationships for a Typical Curve.

&4 superelevation Editor - X
Full Super

i L 4
+5.20%
OUTSIDE Lane ( )
("Lane_L")
95+20 Ult'
imate
95+56 96+15 -
94+84 Parent Point
e
INSIDE Lane Full Super
("Lane_R") Fou PSS (-5 200) [N
\ Y A e |
Mainline Super-1 + X AT ®
Mainline Super-2 Superelevation Name Station Cross Slope  Pivot Edge Point Type Distance Constlgint Type Distance Transition 1 Distance Transitio
Mainline Supar-3 Lane_R Lane R-96+15 |96+1500 |[-520% Left Edge Full Super Distance Offset
Mainline Super-4 Lane_R Lane R-98+48 |98+5000 |[-520% Left Edge Full Super Distance Offset
Mainline Supsr-5 Lane L Lane L-96+15 [96+15.00 N 520%“ RightEdge Full Super MNone
Mainline Super-8 Lane L Lane L-98+43 |98+50.00 L\YE.Z)‘; RightEdge Full Super MNone
Mainline Super-10 Lane_L Lane_L -99+07 46 |200% RightEdge Crown |Vector Slope Lane_L-99+43 Lane_L-98+48 v
Mainline Super-6 < Cross Slope value for the >
Row: [4 4 |5 of16 b bl ] Ultimate Parent Point will be
changed from 5.20% to 5.00%

NOTICE: Changing the Cross Slope _ %
for the Ultimate Parent Point changes Full Super
the Station for the Reverse Crown (+5.00%) From changing the position of
and Super Runoff points the Ultimate Parent Point,

Points on the other side of
the Curve are re-positioned.

95+21
95+58 96+15
94+84
Normal Crown
NOTICE: The Normal Crown Full Super point is unchanged
point is unchanged. This (-5.00%)
Point is Unconstrained.
o Fre B | 121 ()
Mainline Super-1 A k@ al QP
Mainline Super-2 Superelevation Name Station Cross Slope  Pivot Edge Point Type Distance Constraint Type Distance Transition 1 Distance Transitio ~
7413 |-200% i

Mainline Super-3 93+7413  |-2.00% Right Edge Normal Crown None
Mainline Super4 9448346 |-200% Right Edge Normal Crown None
Mainline Super-5 0.00% Right Edge Super Runoff WVector Slope Lane_L - 94+84 Lane_L-96+15
Mainline Super8 Reverse Crown | Vector Slope Lane_L - 95+20 Lane_L-96+15
Mainline Super-10 || P |Lanet LaneL -96+15 |9%6-1500 Station value for the v
Mainline Super-6 < Ultimate Parent Point will be >

Row 4 4 |11 of16 | b M changed from 96+15.00 to 96+20
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NOTICE:

relationship.

+F=HoH-IEDMa o

Reverse Crown and Super Runoff
points have again changed due to
the Slope Vector constraint

Full Super
(+5.00%)

Full Super
(-5.00%)

The other side of the curve is
UNCHANGED.

Full Super point at the PT does
NOT have Station Constraint
leading back to the
Ultimate Parent Point

Mainline Super-1
Mainline Super-2
Mainline Super-3
Mainline Super-4
Mainline Super-5
Mainline Super8
Mainline Super-10

Mainline Super-6

A X Riwm@f ¥k @O
Superelevation Name Station
Lane_L Lane L-93+72 93+74.13
Lane_L Lane L -94+84 94+8346
Lane_L Lane L-9 95+22 47
Lane_L Lane_| -95+62 |95+6148
» Lane_L Lane_L -96+18 |96+20.00

<

Cross Slope  Pivot Edge Paint Type
-2.00% Right Edge Mormal Crown
-2.00% Right Edge Mormal Crown
0.00% Right Edge Super Runoff
200% Right Edge Reverse Crown
500% Right Edge Full Super

Distance Constraint Type

MNaone
Nane
Vector Slope
Vector Slope

Naone

Distance Transition 1 Distance Transitio

Lane_L - 94+84 Lane_L -96+18

Lane_l -95+23 Lane_L -96+18

Row: [4 4 |11 of 16 | b k|

TIP: The Station of the Reverse Crown and Superelevation Runoff points can be kept static by
removing the Distance (Station) Constraint. Set the Distance Constraint Type to None.

Pivot Edge
Right Edge
Right Edge
Right Edge
Right Edge

Right Edge

Point Type

Full Super None

Full Super None
Reverse Crown || |Vector Slope
Super Runoff Vector Slope

Normal Crown
Distance Offset

Vector Slope

=lr Zor B |l (O)
Mainline Super-1 + X kG 4l B (O
Mainline Super-2 Superelevation Name Station Cross Slope
Mainline Super-3 Lane_L Lane_L-96+18 |96+2000 |5.00%
Mainline Super4 Lane_L Lane_L -98+48 98+50.00
Mainline Super-5 Lane_ L Lane L 7 |200%
Mainline Super-8 4 Lane_L Lane_L-99+43 |99+43 0.00%
Mainline Super-10 Lane_L Lane L-99+82 |99+8154 |-200%
Mainline Super-6 <

Row: |4 4 14 of16 | b M

Distance Constraint Type

Lane_L - 99+43

Lane_L - 99+82

Distance Transition 1

Distance Transition 2  Slope Constraint Type

None

Cross Slope
Lane_L-98+48 MNone
Lane_L -98+48 MNone

None
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10E.4 Open the Superelevation View

The Superelevation View is another location to view and edit the Superelevation Diagram. In the
Superelevation View, the User can select a Point from the Diagram and directly edit the Station or Cross-
Slope value.

Within in this tool, Points will be color-coded according to Constraints placed on them. See 10E.2.b
Superelevation Point Constraints. However, the Parent Point(s) for a given Point is not listed in this
location. Parent Points can only be identified and traced in the Table of the Superelevation Editor tool.

Another difference between this tool and the Superelevation Editor, is that the Diagram is shown for the
entire Alignment length. The Section Editor only shown the Diagram for a single Section element at a
time.

a OpenRoads Modeling v b |:-' L ‘f — ] * Q e © @ A =

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing

@, Explorer | N '_’E'I 13“4 1 Copy Template Drop ! 2>, 7 E&,‘, Y- < >
2 Qi F 15 =

Attach Tools 4 Import IRD &
New New Hf # Template = Create Calculate Dynamic
©-| Properties Corridor Template Drop 1 Transitions ~ v M E Sections ~
Primary Selection Create 1 Superelevatid
. Select the R HESRC>
G~ Cligky £ ® RO EE 555 ] open Superelevation View
tool

Open a separate View. This
window will display the
Superelevation Diagram.

Left-Click in the View.

2

Select the
Superelevation Section
that will be viewed

® View 2, Superelevation - Riverside_Mainline
B Gk~ 4 LRPLPCHNES S

&

o METEE=

Diagram
within the
Superelevation View

\_\f'/' ~ [ Muiti-Model views - | 500 [ll[R2]| 3 [ 4] 5|6 ] 7|8
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10E.5 Insert Station Cross Slope tool

This tool is used to manually add a Superelevation Point to a Lane element. This tool can be used directly
to a Lane element in the 2D Design Model 21 orin the Superelevation Table Editor.

In this example a new Point will be placed in the left lane - directly opposite the Super Runoff Point (Cross
Slope = 0.00%) in the right lane. The Cross Slope value of the new Point will also be 0.00%

WARNING: Superelevation Points that are created with this tool are deleted if the Section element is re-
calculated. See 10E.6 Recalculation of Superelevation and Locking Section Elements.

_d R - - _ . B B
Rj OpenRoads Modeling ~ ~ HE e« £ 2 8T S @ A s c\Users) \Desktop\ORD CAD Files\Riverside |

Home Terrain Geometry Site Layout Caorridors Model Detailing Drawing Production Drawing View

Q, Explorer ki~ _ l_+_. ¢ Copy Template Drop 'A" E;- g W~ > m ’
E AttachTools v | (e . g Import IRD v i —
i . e fﬂ P " Template = Create .. (9 [Insert Station Cross Slope ..
8- Properties Corridor Template Drop \;f Transitions ~ v ™ v E Superelevation Editof 2ports ~
Primary Selection Create Superelevation Review

B View 1, Default | ” E@
~ 4 PO NEE HELE

- . & -

Select Type f"‘ Insert Superelevation Station/... —

Distance Constraint:Distance Constraint Type Nonel bl Distance Constraint

Select Type Distance Constraint Type |N0ne

Slope Constraint:Slope Constraint T N V q
ope Constraint:Slope Constraint Type |Mane slope Constraint

Locate

Superelevation Slope Constraint Type |None
Pivot About |Right Edge
Transition Type |Linear
Station |83+59.75
Ci Sl %
| S ross Slope |D.DD
Pivot About Station | 83+59.75 Point Type |Buper Runoff

o]~ o o] ~ I - I

Pivot About | Right Edgd [~ |

Select the Insert Station Cross Slope tool from the Ribbon.

@

Ribbon Location: OpenRoads Modeling - Corridor - Superelevation

Prompt: Locate Superelevation — Left-Click on the Lane element. The Superelevation Point will
be added to the chosen Superelevation Lane element. In this case, the Left Lane is selected.

Prompt: Select Type: Distance Constraint Type — If desired, the User can place a Station
Constraint on the new Point. See 10E.2.e Constraint Types. A clever use of a Station Constraint
would be to use the Distance Offset Type (with offset = 0.00) to constrain the Station of the new
Point to the Super Runoff Point in the lane directly opposite.

In this case, the None option is selected.

Prompt: Select Type: Slope Constraint Type - If desired, the User can place a Cross Slope
Constraint on the new Point. See 10E.2.e Constraint Types. A clever use of a Cross Slope
Constraint would be to use the Cross Slope Type to constrain the Cross Slope of the new Point to
the Super Runoff Point in the lane directly opposite.

In this case, the None option is selected
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Prompt: Pivot About — Select the side of the Lane that will serve as the Pivot Point.

o Typically, the Right Edge is selected for Lane elements placed to the Left of the Alighment.

In this case, the Left Lane was selected in Step 2, so the Right Edge option is selected.

Prompt: Transition Type — If desired, non-linear transitions can be specified between
Superelevation Points. In conventional highway design, the slope transition between
Superelevation Points are Linear.

Prompt: Station - Graphically select station location or key-in the station value for the new

o Superelevation Point.

NOTE: If a Distance Constraint was specified in step 3, then this Prompt is NOT presented.

Prompt: Cross Slope — Key-in the Cross Slope value for the new Superelevation Point and press

Enter to lock.
o NOTE: If a Slope Constraint was specified in Step 4, then this Prompt is NOT presented.

In this case 0.00% is keyed in.

Prompt: Point Type — If desired, a Point Type can be assigned to the new Superelevation Point.

The main advantage of assigning a Point Type is to help organize the new Point within the
o Superelevation Table Editor tool.

In this example, the point has a 0.00% cross slope — which corresponds with a Super Runoff

Point Type.
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10E.6 Recalculate Superelevation and Lock Section Elements

Superelevation is re-calculated whenever edits are made to the Alignment, Profile, Corridor, or
any elements that interact with the Corridor. However, to trigger the superelevation re-calculation,
the User must open the Superelevation ORD File. When the Superelevation ORD File is opened,
superelevation will be re-calculated.

Also, re-calculation occurs when edits are made to the Section elements from within the Properties &
box.

WARNING: When a Superelevation is re-calculated, all custom edits made are lost. This includes all
changes made in Superelevation Editor, Superelevation View, or Cross Slope/Station edits made directly

to the Lanes in the 2D Design Model 1,

BEST PRACTICE: To prevent re-calculation, Lock all Section elements after Superelevation has been
reviewed.

When Section elements are Locked, they will NOT re-calculate until Unlocked by the User.

Locking Section Elements: Section elements are locked by selecting the element and summoning

the Pop-Up Icon Menu and selecting the Lock icon .

B View 1, Default = EOE X"

(2~ Clik~ & PRIPIUSD EEH KT

Select the Lane Element 2
and summon the
Pop-Up Icon Menu

Select the |-
Lock Icon

10-58



10F — SUPERELEVATION TIPS AND TRICKS

10F.1 Begin or Terminate Superelevation in an Existing Horizontal Curve

Occasionally, a project will begin or end in the middle of a horizontal curve or within the superelevation
transition. This is a unique situation because the proposed design may begin or end within a full

superelevation section or amid a transition. The proposed road cross slope needs to match the existing
road cross slope at the project limit location. At the project limit location, the Superelevation Value (e)
calculated by the software may differ from the Existing Superelevation Value - as shown in the graphic

below.

B View 1, Default E@
2~ Gii- 4 PRPCHDES SXG
. — Superelevation Value (e)
Project Begin in an calculated by the software may
Existing Horizontal Curve differ from

Existing Superelevation Value
at the Project Limit

Existing Calculated
Superelevation Superelevation
Value = 4.52% Value = 5.20%

TIP: The Existing Superelevation
Value can be determined in the
Dynamic Cross Section Viewer
at the Project Beginning Station

To address this situation, the following workflow can be performed:

NOTE: This workflow is shown for the beginning project limit. This workflow is also applicable if the
ending project limit is located within an existing horizontal curve.

Create and calculate Superelevation Section and Lane Elements with a method discussed in either
10D.1 Corridor Method or 10D.2 Alignment Method.
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WARNING: All adjacent

B View 5, Superelevation - Riverside_Mainline Points in thE Transitiun
- Clik- 2 PRLOCEHNEE| area are CONSTRAINED.

08 They will automatically

'U’:Jl: adjust when edits are made.
0.06
0.05
0.04
0.03
0.02
0.01 Change to match

il Existing Cross Slope

-0.01
-0.02
-0.03
-0.04
-0.05
-0.06

[\ ar & D
Transition

NN g . TN

Manually edit the proposed Superelevation values at the project limit.

The proposed Superelevation values may be edited in the Superelevation Editor (See 10E.2) or in
o the Superelevation View (See 10E.4).

WARNING: When proposed Superelevation Points at project limit are edited, then the adjacent
Transition Superelevation Points will be rearranged due to Constraint relationships. See 10E.2.f
Constraint Relationships for a Typical Curve.

Lock the Section Element. See 10E.6 Recalculation of Superelevation and Locking Section

a Elements.

WARNING: Section Elements must be locked after editing Superelevation Values. If not, the
Section Element may re-calculate and edits performed in Step 2 will revert to default values.
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10F.1.a Begin or Terminate Superelevation in an Existing Transition

If the beginning or end project limit is in an existing Superelevation Transition area, then a different
procedural workflow should be performed.

NOTE: This workflow assumes that Alignment extends beyond the project limits and the existing
horizontal curve. In other words, the Alignment does NOT begin or end exactly at the project limit.

NOTICE: The Superelevation
Lanes are automatically set for the
Normal Crown condition and the exit
B View 1, Default transition is NOT calculated.

mv Ql-"-"- M -L N eginning CII} I;I‘QIL
Project Limit

Alignment Element
extends past
Project Limit

Approximate Existing
Transition Area

Create and calculate Superelevation Section and Lane Elements with a method discussed in either
10D.1 Corridor Method or 10D.2 Alignment Method.

In the example shown above, the Corridor Method was used - which means the Section and

Lane Elements begins at the exact location where the Corridor begins. Since the Section Element

is entirely located past the existing horizontal curve, the Transitions are NOT calculated and the

Normal Crown condition is assumed. Since the Section Element and horizontal curve do NOT

overlap, the software is NOT aware of the transition area. This is rectified by manually extending
o the Section Element into the horizontal curve - as shown in Step 2.

Alternative: Create Section and Lane Elements with the Alignment Method. With the
Alignment Method, the User can specify a Start Station for the creation of Section and Lane
Elements. Key-in a Start Station located with the horizontal curve. In the example shown above,
a satisfactory Start Station would be 15+00. If the Alignment Method is used, then Step 2 can be

skipped.

NOTE: 1t is acceptable for the Section and Lane Elements to extend beyond the Project Limit.
However, the Corridors should begin exactly at the Project Limit.
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NOTICE: The Superelevation Lanes

are re-calculated and now include

e

L ® O[04« Transitions Fhrough the Project Limit

e

4 {)u Elements (1)

4 [IF Superelevation Section: Mainline Super- ¥
] 4

General
Superelevation Section

Feature

Extended

Station Range
Start Station 15+00.00
End Station 28+1657

> (¢ €| < <

Project Limit

Select the Section Element. In the Properties Box for the Section Element, key-in a new Start
E Station. The new Start Station should a station within the existing horizontal curve.

The Lane Elements will automatically adjust to the new Start Station. The Lane Elements will be
re-calculated with respect to the radius of the existing horizontal curve.

Manually edit the proposed Transition Points values to agree with the existing transition at the
project limit.

o As discussed in 10E.2.g Ultimate Parent Point and 10E.3 Manipulating Constrained Points in the
Superelevation Editor, transition points are linearly constrained between the Full Super Point and
the Normal Crown Point. The User must adjust the Station and Cross Slop Value of the Full Super
and Normal Crown Points to match the existing transition.

Lock the Section Element. See 10E.6 Recalculation of Superelevation and Locking Section
Elements.

WARNING: Section Elements must be locked after editing Superelevation Values. If not, the
Section Element may re-calculate and edits performed in Step 3 will revert to the default values.
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