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A Look Back

GEOPAK - *.sep
InRoads - *.sup

MX - *.srl

50 states in the United States = 51 ways of doing super
196 countries in the world = to many ways to count
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Requirements for NEW Superelevation

: Land¥ML Translator - Enable Cross Section - Apply
[ |Persist Site Modeler Addin

* Include ALL legacy functionality
+ Customizable -

[ | Survey - Convert SDMS Notes to Attribute Code
Survey - Add Prefix to Generated Points
— F O r m u | aS & Tab I eS | |Survey - Dual Coded Points in Survey Data to Surface
| |Survey - BExtend Alignment Atributes
. [ |Survey - JPT Parsing Configuration
. Key Statl O n S Survey - Modffications to Trimble DC Import
Modeler - 1% Superelevation Points
5
= :I (1819 [=21=1 0 LW 18 = (R 1 e = =A== = Lo B = 11110
— U Se r D efl n e d I n p u tS ; Rail - Remap Tumout Description
Rail - Display Tumout Branch Radii
|| Tumouts - Atemative connecting alignment naming in Create Connection
L ol 14 [}) |_|Rail - LRM Reporting in Dutch
- Can be modified by the "Average User o Vo e T
: General - Enable talian localizations
[ |General - Enable UK localizations
Storm and Sanitary - lanore Access Hole Plunging Flow Comection Factor

- U n IVe rS a.l F O rm a.t [ |Cross Section - Enable customized slope

: General - Enable Project Access Control i

m

— Editing Tool
Changes the way Crown Removed and Reverse Crown Points are calculated when using the table
wizard to rotate about the inside edge such that the outside EOF grade change is constant along the

entire transition. This is specific to the Arkansas Highway Transportation Department.

— Customizable without a Developer
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Currently

Bentley
OpenRoads Designer CONNECT Edition

EAP - December 2016

Commercial Release — 2017 & gﬁﬁ?ﬁﬁﬂfs Designer

(Early Access Preview 1)
08.21.05.29

Protected by US and intemational copyright laws as described in "Help About

Copynaht {c) 2015, Bentley Systems, Inc
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Superelevation Process

1. Create Superelevation Section
2. Create Superelevation Lanes
3. Calculate Superelevation

4. Assign to Corridor
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NEW Technology and Tools

Bentley
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One Step Superelevation

* When creating the Superelevation —
section(s), pick the Corridor
iInstead of the Alignment

— Creates Superelevation Sections
— Creates Superelevation Lanes
— Calculates Superelevation 1 e

ignment

=Y

» Uses ‘default settings’

— Assigns to Corridor
» Corridor must be in the same file.
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Superelevation Lanes by Template

Creates lane configurations based on templates
— Uses Superelevation points in template to identify lanes

BB AEEY O X
i

-

&

| Create Superelevation Lanes by Road Termplate
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Pivot Methods

All Legacy Pivot Methods

now supported

WWW.BENTLEY.COM

© 2016 Bentley Systems, Incorporated

& Calculate Superelevation - O
Standards File Name | D:\Civil Presentations\2016\Learn Conference\Superelevation\Files from JoelA|- -
e Selection AASHTO 2004 Imperial 4% ¥
L Selection Speed Table bt
Design Speed 15 b
Pivot Method Crown
Open Editor >‘§%

M Inside Edge

:l_;‘:’:': Outside Edge

M Left Edge

:l;j;': Right Edge

t-:l,i Divided Inzide
4 ""H» Center Line

Bentley



Superelevation Calculation Report

Superelevation
Cal C u | ati O n File Name:

R e p O rt Input Grid Factor: HNote: Al units in this report are in meters unless specified otherwise.

Section Name:  Lanes by Template-1

Base Horizontal

Name:
Standards C:\ProgramData\Bentley\OpenRoads Designer CONNECT 10.00.00MConfiguration'tWorkSpaces\OpenRoads -
Filename: Metric\Standards\Superelevation\Metric_xml

Design Speed: 120
Pivot Method: Divided Inside

E Selection: 10%

L Selection: Speed Table

ﬁ:::::llation meter

Lane Set: 1

Left Offset: -40.66

Right Offset: -33.34

Curve Set: 1 Quiside Lane: EOP_RM - giart Station: 0+000.000  End Station: 0+000.000
Global Variables:
MRotatedLanes 20
PivotType 5 (Divided Inside)
WidthLane 3 657607319
InitialCrossSlope -0.0199999998961069
UseSpiralLength false
PercentOnTangent 0.7
LengthsAreTotalTransition  false
UseRunoutLength false
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Superelevation Model

« Super Diagram in a managed
model (e.g. profiles, cross sections)

 Editable
* Rules/Relationships
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Superelevation Rules File

Bentley
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Superelevation Rules File

Replaces all former preference files
XML Format
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Superelevation Rules File

* Everything is in the XML
— No other files required

* Edit through Interface
or any XML editor
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Create/Edit Superelevation Rule File

General
Rate Calculations XMLFile:  [itandards inthe CONNECT Edition'\Metric xml | New
2 <CpenRoadsSupd | Transition Calculations Units
Metric\Standal | Transition Options i i

3 <Units leng{| Custom Key Stations Length: | Meters W Station Rounding Value:
4 <DefaultSeti | User Vanables Cross Slope Rounding Value:
S <UserVariab]

& <MaximumERzat Default Settings (optional)

: <RatET?blf e Selection: 12%

8 <Design!

. <Rate] L Selection: | Speed Table

10 <Ratel

11 <Ratel Pivot Method: | Crown

12 <Ratel .

13 <Ratel Design Speed: |40 -

14 <Ratel

15 <Ratel

16 <Ratel

17 <Ratel

118 <Ratel
15 <Ratel
20 <Ratel
21 <Ratel
22 <Ratel
23 </Desig:
24 H <Design! [] Display XML File Save
25 <Ratel
26 <Ratelocry —oarao e
27 <RateEntry radius="3000" eRate="pg" />
28 <RateEntry radius="2500" eRate="pg" />
29 <RateEntry radius="2000" =Rate="pg" />
30 <RateEntry radius="1500" eRate="po" />
31 <RateEntry radius="1400" =Rate="pg" />
3z <RateEntry radius="1300" e=Rate="pg" />
25 <RateEntry radius="1200" =Rate="pg" />
34 <RateEntry radius="1000" eRate="pg" />
3 <RateEntry radius="900" esRate="pg" />
36 <RateEntry radius="800" eRate="pg" />
=7 <RateEntry radius="700" =Rate="pg" />

1
0.01

Cancel

gurat
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General

* Units

* Rounding Values

» Default Settings
— For “One Step” Superelevation

<Units length="meter"

#

General

Rate Calculations
Transition Calculations
Transition Options
Custom Key Stations
User Varables

stationBoundingValue="1" - crossSlopeRoundingValue="0.01"

Create/Edit Superelevation Rule File = B

XML File:  |sandards in the CONNECT Edition\Metricoaml[ | New

Lnits

Length: | Meters Station Rounding Value: 1

Cross Slope Rounding Value: 0.01

Default Settings (optional)
e Selection: 177 v
L Selection: Speed Table W
Pivot Methed: | Crown W
Design Speed: | 40 (¥

Save Cancel

[ ] Display XML File

i=

<DefaultSetctings eSelection="12%" l5election="Speed Table" dezignSpeed="40" pivotMethod="Crown" />
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. Ay Create/Edit Superelevation Rule File = B
Rate Calculations Gores o i FromeEP
Rate Calculations Create Rate Tables (@) From SUP Files (_) From SEP File
Transition Calculations ) )
Transition Options File(s) Location: (e
Custom Key Stations Note: This wall chan <MaximumERateCalculationss>
IUser Varables <RateTable name="4%">
Create Rate Tables (] Crese e Equstion RateTable rame=resr>
. <RateTable name="8&%">
Egquations:  AASHTO Method 5

<RateTable name="10%">
<DesignSpeedRateTable  speed="100">
<DesignSpeedRateTakble  spesd="110">
<De=signSpeedRateTable speed="120"3>

— Create Manually

— Import from SUP or SEP

<RateEntry radius="T7000" eRate="pg" />
<RateEntry radius="5000" eRate="pg" />
<RateEntry radius="4960" sRate=".018" />
<RateEntry radius="3700" eRate=".020" />
<RateEntry radius="3360" sRate=".022" />
<RateEntry radius="3070" sRate=".024" />
<RateEntry radius="2830" =sRate=".026" />
<RateEntry radius="2620" eRate=".028" />
<RateEntry radius="2440" esRate=".030" />
<RateEntry radius="2280" sRate=".032" />
<RateEntry radius="2140" sEate=".034" />
[] Display XML File <RateEntry radius="2020" =Rate=".036" />
<RateEntry radius="1910" eRate=".038" />
<RateEntry radius="1810" sRate=".040" />
<RateEntry radius="1T720" sEate=".042" />
<RateEntry radius="1640" eRate=".044" />
<RateEntry radius="1560" cRate=".046" />
<RateEntry radius="1490" sRate=".048" />
<RateEntry radius="1430" sREate=".080" />
<RateEntry radius="1370" eRate=".082" />
<RateEntry radius="1320" cRate=".054" />
<RateEntry radius="1270" sRate=".056" />
<RateEntry radius="1220" =sEate=".088" />
<RateEntry radius="1180" eRate=".0&60" />
| WWW.BENTLEY.COM | © 2016 Bentley Systems, Incorporated <RateEntry radius="1140" eEate=".062"
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Rate Calculations

Create Rate Tables
— Create Manually

— Import from SUP or SEP

Create Rate Equations

| WWW.BENTLEY.COM | © 2016 Bentley Systems, Incorporated

=

General

Rate Calculations
Transition Calculations
Transition Cptions
Custom Key Stations
Izer Varables

Create/Edit Superelevation Rule File = B

Create Rate Tables

File(s) Location:

(® From SUF Files () From SEP File

Maote: This will change the Transition Tables SUF Files

[ ] Create Rate Equation

Egquations:  AASHTO Method 5

Tl
=1
)
1!
it
1!

<RateEgquation name="2011 AASHTO Method 5 - 8% max rate" equation="eRate">

<Variable name="eRate"
<Variable name="MaxERate" equation="0.08"/>

<Variable name="R" esgquation="ABS (Radin=)" deszcription="Absolute radins"/>
<Variable name="MinRadinz" description="Minimmm radin=" sgquation="S5peed¥Speed/ (15+% (MaxERate+fric
<Variable name="lowsSpeed" sequation="20.0"/>

<Variable name="midZpeed" equation="50.0"/>

<Variable name="highSpeed" equation="80.0"/>

<Variable name="=1" egquation="(HPI * rPI) f 5729.58"/>

<Variable name="s2" equation="(frictionFactor - hPI) / (5729.58+((1/MinRadins) - (1/rPFI)))" >
<Variable name="rPI" egquation="(runningsSpeed * runningspeed) / (0.15 * (100 * MaxERate)"/>»
<Variable name="hPI" egquation="( (MaxERate * Speed * Speed) / (runningspeed * runningsSpesed)) - M
<Variable name="MO" egquation="(5729.58/rPI)* ((1/MinRadins) - (1/rPI)) * ((s2 - =1)/2) * MinRadi
<Variable name="EFD" sgquation="Speed*Speed/ (15+*R)" />

<Variable name="F" egquation="if(1/R &lt;= 1/rPI}) ? (MO *((rPI/R)"2) + ((5729.58%s1) f R)) : (MO

<Variable name="HCRadius"
<Table inputVariableName="Specd"

<TableEntry
<TableEntry
<TableEntry
<TabkleEntry
<TableEntry
<TableEntry
<TableEntry

inputValue="15"
inputValue="20"
inputValue="25"
inputValue="30"
inputValue="n"35"
inputWValue="40"
inputValue="45"

dezcription="Calculated cros=z =2lope valuoe" equation="if(R &1lt; MinRadinus

dezcription="normal crown radins base on design speed">

interpolationType="nuseLowerBound" >
outputValue="T796" />
outputValue="1410"/>
outputValue="2050"/>
outputValue="2830"/>
outputValue="3730" />
outputValue="4770" />
outputValue="5930" />
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Transition Calculations

Create Transition Tables
— Create Manually
— Import from SUP or SEP

Create Transition Equations
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Create/Edit Superelevation Rule File

General
Rate Calculations

Transition Options
Custom Key Stations
Iser Varables

Transition Calculations

[] Create Transition Tables (@ From SUP Files From SEF File
File(s) Location:
Maote: This will change the Rate Tables SUF File Directory
[ ] Create Transition Equation

Egquations:  AASHTO

Tl
=
1!
h
1!

<TransitionCalculations>
<TransitionTable speed="100"3>

<TransitionTable speed="110">

<TransitionTable =speed="120">

<RotatedLanesTakble
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry
<TransitionEntry

nREotatedLanes="1">

eRate=".015" length="0" />
eRate=".,020" length="19" />
eRate=".022" length="21" />
eBate=".024" length="23" />
eBate=".026" length="25" />
eBate=".028" length="2T7" />
eRate=".030" length="28" />
eBate=".032" length="30" />
eBate=".034" length="32" />
eBate=".036" length="34" />
eRate=".038" length="36" />
eBate=".040" length="38" />
eBate=".042" length="40" />
eBate=".044" length="42" />
eBate=".046" length="44" />
eBate=".048" length="45" />
eBate=".0580" length="47" />
eBate=".052" length="43" />
054" length="51" />

Save Cancel

eRate=",

Bentley
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Transition Options

; ] . T ition Type: Paraboli
!h Create,-"Edlt SUpE[EIE‘VﬁtlUn Rule File = 5 e b
Mon-Linear Curve Length:

General Runout Options Linear
Rate Calculations _ _ Feverse Parabolic
Transition Calculations | || Fixed Length Length: [] Use Spiral Length Reverse Bigquadratic

Transition COptions Reverse Curve Adjustments Curve Curve Adjustments [ ] Rotate Inside Lane with Dutside Reverse Cubic
Custom Key Stations Reverse Parabolic Monsymmetrical 1

User Variables [ ] Lengths are Total Transition  |Reverse Parabolic Nonsymmetrical 2

Adjustment Minimum Transition Gap Adjustment Minimum Transtion Gap

[ | Planar Transition [] Planar Transition [ ] Interpolate Tables Reverse Parsbolie Symmetriea
[] Shorten Transition [] Reverse Crown Transition

[] Slide Transition (] Shorten Transitions

[] Custom [] Slide Transitions

CustomO ptions: [ ] Custom

CustomOptions:
Misc Options
Transition Type: | Parabalic

Mon-Linear Curve Length: I:I Percent on Tangent: I:I

[ ] Use Spiral Length
[ | Rotate Inside Lane with Outside Lane

[] Lengths are Total Transition
[ ] Interpolate Tables

[] Display XML File | Save || Cancel |

<TransitionCptions - interpolateTables="false" percentTranzitioninTangent="0.7" useSpirallength="fal=se" lengthesfAreTotalTransition="fal=se" transitionIype=
"Linear" nonlLinearCurvelength="0" startInsidelaneBotationWithOutaide="false" />
length="" />

<RunoutCptions isFizxedLength="false"
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C u Sto m K ey St a_t I O n S n Create/Edit Superelevation Rule File - B

General Create Custom Key Station Equation(s)
Rate Calculations o
Transition Calculations Description:

Transition Options

Default Cross Slopes Cuson Koy Son
— Normal Crown (e.g. 2%)
— Flat (0%) [ [ [Dsee
— Reverse Crown (e.g. 2%) o
— Full super (e.g. 6%).

Criteria:

Wanable(s): Edit Custom Key Station Variable [| Varizbles and Operators

Equation:

Type: Momal Crown

Custom Key Stations Descpion
— Any cross slope
— For example, at 1% L] Dishay XL File

Save Cancel

** Note: These can also be used in customized formulas
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Custom Key Stations

:J Superelevation Editor

X r Q@ ek @
Superelevation Mame Station Curve Set Cross Slope

<CustomKeyStations description="MT0O customizations">»
{CustaneyStatiqn type="Cnstom" equation="" cross3lopeEquation="0.01" description="MT( 1% =super pointzs"{f>
</Custon¥eyStations>
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User Variables

Prompt the User for some value(s) before calculating the
- o el

Superelevation?
— String
— Integer
— Decimal
— Boolian
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General

Rate Calculations
Transition Calculations
Transition Options
Custom Key Stations

Create/Edit Superelevation Rule File

Create / Edit User Vanable

Mame:
Description:
Type: String v
Default Walue:
Selection Options: New
Import CSV Delele
Clear
Add Clear
User Vanables:
| | Variable Type Description
Save Cancel

[ ] Display XML File

Bentley



Thank You

Have a great COnferenCe' __j Advancing Infrastructure
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