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Chapter 1 - Terrain Model OpenRoads Designer Road 1

1.1 Objectives

Understand what is a Civil Terrain Model

Download LiDAR information for a Project Location
Learn how to display an Existing Civil Terrain Model
Learn how to export an Existing Civil Terrain Model

1.2 Definitions

A Terrain Model is a set of three-dimensional triangles mathematically computed from point data
collected on the surface being modeled. Models are used to define highly irregular surfaces,
particularly the surface of the earth, but can be generated for proposed surfaces, subsurface
geotechnical layers, and etcetera. Terrain models are also referred to as digital terrain models
(DTMs), triangulated irregular networks (TINS), or triangulated surfaces.

The MicroStation Terrain Model tools support importing and labeling terrain contours and spots
on terrain models. You can import a terrain model into a DGN to use its data. Terrain models
imported from the LandXML file format are supported within MicroStation. However, any
manipulation or importing from Civil products must be done within Bentley Civil. Importing in
MoDOT should not be necessary, as the Survey department provides all existing terrain
information into a separate DGN file.

1.3 Geographic Coordinate Systems

Geographic Coordinate Systems are important to set when importing Terrain files or creating
geometry in OPENROADS DESIGNER. This helps in referencing in Bing Maps and getting
Google Map images and creating KML files. The use of GCS ensures that the project is in the
right location for different types of projection.

Geographic Toolbar
May be found in the following locations:

#F Coordinate System

& YT
i Ao
Coordinate

System O & &
Geographic
The Geographic Tab contains tools for interacting with a Global Positioning System (GPS) or

Google Earth. In this chapter we will only be discussing the Coordinate System tool for selecting
the correct GCS for the project.
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AN
[ ] ]
o

Coordinate

%YM Select Coordinate System

Select Geographic Coordinate System

This tool is used to open the Geographic Coordinate System dialog, which is used to select a
geographic coordinate system (GCS) from a library of predefined geographic coordinate
systems.

il Geographic Coordinate System = | -
imy I R I,
FEFF B

Cumrent Geographic Coordinate System

Mame: MOBICF
Descrption: MADS3 Missoun State Planes, Central Zone
Source: Calculated from MO&3-C by Mentor Softwan

L‘E S

d Geographic Coordinate System =NEEl X

D,,].-a ,} _1;' _3 ¥ gﬁ

Detail ) k Delete Geographic Coordinate
From Library Edit Reprojection

From

From

From To
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Details

This tool opens the Geographic Coordinate System Properties dialog box. It is used to display
the properties of a geographic coordinate system (GCS) that is attached to the MicroStation file.

1

Minimum Longitude
Maximum Longitude
Minimum Latitude
Maximum Latitude

94°15'00.0000"'W
91°00°00_0000"W
36°00°00.0000"N
41°00°00.0000"N

-
Geographic Coordinate System Properties = | B |t
Coordinate System ~
Name MO83-CF
Description NADS3 Missouri State Planes. Central Zone. US Foot
Projection Transverse Mercator
Source Calculated from MO83-C by Mentor Software
Units US Survey Foot
Central Meridian 92°30'00.0000"W
Origin Latitude 35°50"00.0000"N
Scale Reduction 0.99993333333333334
False Easting 1640416.667
False Morthing 0
Quadrant Positive X and Y

m

Datum ~
Name NADE3
Description North American Datum of 1983
Source US Defense Mapping Agency, TR-8350_2-B, December 1987
Conversion Method NADS3 - no shift required
Ellipsoid ~
Name GR51980
Description Geodetic Reference System of 1980
Equatorial Radius 6378137
Polar Radius 6356752.3141403478
Eccentricity 0.081819191042830641
Source Stem, L_E.. Jan 1989, State Plane Coordinate System of 1983
Coordinate System Modifiers ~
IR North American Vertical Datum of 1988 [ L2
Local Transform Type No Transform -
[ Ok | | Cancsl
L "

From Library

This tool is used to select a geographic coordinate system (GCS) from MicroStation's library of
predefined geographic coordinate systems.

This is useful when:
o Existing data was drawn in a geographic coordinate system (for example a state plane or
country grid coordinate system) and you want to make MicroStation aware of that GCS.
o Datais correctly drawn in one specified GCS, but you want to reproject that data to a
different GCS.
e You want to designate the GCS for a new design file.
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CADD Support has provided groups called MoDOT Geographic Coordinate Systems, Modified
Geographic Coordinate Systems (NAD 83, and Modified Geographic Coordinate Systems
(NAD 83\2011) which contain the most commonly used coordinate systems for MoDOT
projects, depending on the district boundaries.

h Select Geographic Coordinate Systermn EI@
Library | Search
=~ 1 MoDOT Geographic Coordinate Systems Coordinate System FY
4= MO&3/2011-CF - NADS3/2011 Missouri State Planes, Central Zone, US Foot
----- 2} MO83/2011-EF - NAD83/2011 Missouri State Planes, East Zone, US Foot e MO83/2011CF
----- MOB3/2011-WF - NAD83/2011 Missour State Planes, West Zone, US Foot Description NAD83/2011 Missouri State Planes.
----- MOZ3.CF - NAD23 Missoun State Flanes, Certral Zone, US Foct Projection Transverse Mercator
----- MO83-EF - NAD23 Missouri State Planes. East Zone, US Foot souree Derived from MO83-C
----- 23 MOZ3-WF - NAD83 Missouri State Planes, West Zone, US Foot it US Survey Foot
483 UTMB83-15F - UTM with NADS3 datum, Zone 15, US Foot: Cantral Meridian 33d W Central Meridian 92°30°00.0000"W 3
423 UTMB3-16F - UTM with NADS3 datum, Zone 16, US Foot: Central Meridian 87d W Origin Latitude 35°50'00.0000°N
| Modfied Geographic Coordinate Systems (NAD 83) Seale Reduction 0.99993333333333334
Fi-[ Modfied Geographic Coordinate Systems (NAD 8212011) False Easting 1640416 667
B[ User Defined Coordinate Systems False Northing 0
BH-C Library Quadrant Positive X and Y
Minimum Longitude 94°15'00.0000™W
Maximum Longitude 91°00'00_0000"W
Minimum Latitude 36°00°00.0000"N
Maximum Latitude 41°00°00 0000"N
Datum -~
Name NAD83/2011
Deszcription NAD 1983 7 2011 adjustment - NO 1
Source NOAA's National Geodetic Survey
[ Ok | | cancel |

For projects that use a “modified” coordinate system instead of the standard coordinate system or
“county wide” coordinate system, you will need to copy and modified the standard coordinate
system to match the applied projection factor (grid to ground factor) for the project. These
“modified” geographic coordinate systems will be saved to the User Defined Coordinate
Systems folder for future use.
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1.4 Bing Maps Display

Bing Maps can be used to display a live streaming map of the project location, if the Geographic
Coordinate System has been applied to the MicroStation file.

E WView Attributes - View 1 — pod
View Mumber; 1 = l:ll.__l-l Eﬂ

Efj Presentation

@ View Setup

>l ¢ ¢

W Background Map

4

Background Map Type: | Mone

Elevation Offset: -1.000

Transparency: & 0 e

Once Geographic Coordinate System has been applied to the drawing, the Background Map
Type option will now be available in the View Attributes dialog. If the User switches the
Background Map Type to anything other than None the background will change to show
roadways and other information in the area. This can be very helpful in laying out a project by
showing existing features in the project corridor.

B4 Geographic Coordinate System o B [x

FREPF X

Current Geographic Coordinate System
Name: CD - Cole 2011
Description:  NAD83/2011 Missouri State Planes, Centre
Source: Derived from MO83-C

The above example shows the Big Horn corridor with the correct Geographic Coordinate System
applied and a terrain model imported at the correct coordinates.
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1.5 Terrain Models and Feature

Mams Temain Model: J5P3181 E
DEfInItlon Mumber of Points 83.159
. . . Mumber of Point Featu 9
The display of terrain model properties can be Number of Islands 0
controlled by using a feature definition. You can apply Number of Voids 37

Mumber of Features 46
Mumber of Contours 0
Mumber of Breaklines 0
Mumber of Triangles 165.116

it to any terrain model.

Edge Method Max Edge Length I
Length 1000.0000"

Major Contours
Minor Contours
Triangles
Spots

Flow Arrows
Low Points
High Points

Erezklines
Boundary
Imported Contours
Islands

Haoles

Voids

Feature Spots

22885 2239888

Feature Name JBP3181 Existing Ground
Feature Definition Existing Boundary

1.5.1 Applying a Feature Definition to a Terrain Model
1. Open the MicroStation file where the terrain model resides.

N

2. Use the Element Selection tool to select the terrain model.

3. Inthe Heads-up display toolbox, select Properties.

o & O X

The properties dialog box allows for the modifications of display, terrain Feature Definition name
and the type of Edge Method being applied to the terrain model.
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1.6 Referencing Terrain Models

People in different job roles may want to see terrains displayed differently. For example, a
designer of surfaces may need to see triangles, while a designer of drainage features may need to
see contours. Rather than duplicating the terrain model in various places, the best workflow is to
maintain a single terrain model and reference it into other DGN files.

When a DGN file containing a terrain model is referenced into another DGN file, you can allow
the terrain model to be displayed differently in the other file. This allows the presentation to vary
for different purposes, without changing the terrain model display in the original DGN file.

To Override the Symbology of a referenced Terrain Model

If a Terrain Model is attached as a reference, to override the terrain symbology do the
following:

1. Select the terrain model and from the pop-up tools select Properties

- O e X

1-8 Missouri Department of Transportation 9/12/22



OpenRoads Designer Road 1

Chapter 1 - Terrain Model

2. Within the Terrain Model Properties switch the Override Symbology option from “No”

to “Yes”.

MName Temain Model: J5P3181 E{
Mumber of Points 83.159

Mumber of Point Featu 9

Mumber of Izlands 0

Mumber of YVoids 37

Mumber of Features 46

Mumber of Contours 0

Mumber of Breaklines 0
Mumber of Triangles

165,116

Edge Method
Length

Max Edge Length
1000_0000°

Major Contours
Minor Contours
Triangles
Spots

Flow Arrows
Low Points
High Points

Breaklines
Boundary

Imported Contours

|zlands
Haoles

Feature Spots

QRIIQRFR 1222332828

Feature Mame

Feature Definition

J5P3181 Existing Ground
Existing Boundary

Owverride Symbology

Yes

Mo

3. Change other display properties as needed.

The display of the terrain model changes in your DGN file according to these settings, but not in

the original DGN file.

9/12/22
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1.7 Overview of Civil Terrain Model

Terrains Models (TM) play a key role in Infrastructure and Mapping workflows. The data
collection methods underlying these models are ever increasing in detail and coverage. Therefore,
resulting terrains need to be accessible across a variety of Infrastructure and Mapping workflows.

Data in a variety of formats including raw graphical elements 2D and 3D can be provided for
consumption into the terrain model. The existing ground terrain model can also be used as the
starting point for the creation of a proposed design terrain model using the Corridor Modeling
tools.

1.8 Terrain Model Features

The concept of feature types is used throughout the Terrain Model tools. The available feature
types are defined below.

1.8.1 Spot or Spot Elevation

Points (with X, Y, Z data) that have no functional relationship to any other point. Random survey
shots in open terrain would be an example of random spots. Point elements such as cells, circles,
and text strings are typical MicroStation elements used to graphically define spot elevations, lines,

%A

100. 34 108.45

90.48
97.34

103.45 107.29
A

line strings, and other longitudinal elements are equally valid. The software creates a spot
elevation for each vertex of each longitudinal element.

If a section is cut through this digital terrain model at the location A-A, where the elevation of the
triangle leg as linearly interpolated between the triangle vertices is plotted along the distance of
the section, the section would look as shown in the picture below.

o 000 .
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1.8.2 Break Line

Breaks are used to designate linear features such as edges of pavement, ditch bottoms, ridges,
etcetera where an abrupt change of slope occurs. Any longitudinal element may be defined as a
break line. Triangles will not cross a break line in the terrain model.

Adding a break line to the same set of points (used in the above illustration) will produce the
terrain model as shown below.

A
100. 34 108.45

90. 48 97.34

103.45 107.29

%A

Cutting a section at the same location will produce very different results as shown in the section
below.

1.8.3 Soft Break Line

A soft break line is a break line; however, if it crosses a break line, it will not affect the
triangulation and is ignored. This feature type is not frequently used. It can be used during
survey collection to identify a feature that is a breakline, but is known to cross another break line,
resulting in crossing breaklines.

9/12/22 Missouri Department of Transportation 1-11
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1.8.4 Contour

A contour is an element or set of elements of the same elevation. Contours may be used as source
data to generate a terrain model, or may be computed (drawn based on terrain model). For
example, you may want to create a terrain model from digitized contours from an old plan.

A=

An area defined by a closed shape that demarcates a region where the current terrain is ignored
and the underlying terrain is utilized. For example, holes can be used for marking areas where
you would not want to disturb during a design.

’
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1.8.6 Boundary

A boundary is the maximum external limits a terrain model can extend. No triangles will be
created outside of this boundary. For example, a boundary can be changed on a terrain model by
deleting triangles or changing the Edge Method. A new boundary can be added to an existing
terrain model using the Add Features command.

Boundary

1.8.7 Drape Boundary

A drape boundary is a surface boundary that determines its elevations by draping on the
underlying surface. For example, you may use a drape boundary to limit the extent of the triangles
by drawing the boundary as an element, using the Add Features command to add the boundary to
the terrain model. The new boundary would use the elevations of the underlying surface as the
boundary elevations.

1.8.8 VVoids

An area defined by a closed shape that demarcates a region of missing data or obscure areas. No
point or break data located within the void area is utilized and no triangles are created inside the
void areas. The Void coordinates are included in the triangulation and void lines between
successive void coordinates are inserted as drape lines on the surface. Therefore, they do not
change the slope or elevations of the surface.

VOID

9/12/22 Missouri Department of Transportation 1-13
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1.8.9 Drape Void

An area defined by a closed shape that demarcates a region of missing data or obscure areas. No
point or break data located within the void area is utilized and no triangles are created inside the
void areas. In the drape void, the void coordinates are not included in the triangulation. VVoids are
inserted post triangulation. The void coordinates and lines are draped on the terrain model surface.
Even though a user must provide an elevation for Drape Void vertices, the user elevations are
changed to the elevation of the terrain model surface at the XY Drape Void coordinate position.
For example, if you don’t have accurate survey data for the void area, you may want to use the
drape void.

1.8.10 Break Void

An area defined by a closed shape that demarcates a region of missing data or obscure areas. No
point or break data located within the void area is utilized and no triangles are created inside the
void areas. It differs from Voids and Drape Voids in that it utilizes the vertex elevations of the
graphical element, while the void lines between successive void coordinates are inserted as break
lines. Therefore, break voids change the slope and elevations of the surface. For example, if you
have accurate survey data for the void area, you may want to use a break void. These could be
used for surveyed building footprints or ponds where the points have been accurately surveyed.

Break Void

\
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1.8.11 Islands

An area defined by a closed shape that demarcates a region of data wholly within a void.
Example, islands in the middle of rivers, lakes, etcetera.

ISLAND

9/12/22 Missouri Department of Transportation 1-15
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1.9 Triangulation Options - Edge Method

Several of the terrain model tools utilize the triangulation options section where the Edge Method
is specified.

Many of the external edge triangles are thin and narrow and not representative of the surface. This
is particularly evident where the edge of the data set is concave in nature. One approach to
eliminate these triangles is the use of the Edge Method.

The Edge Method defines which triangles around the edge of a Terrain Model get created.

There are two options to control the edge triangles. The terrain model is updated dynamically
when the Edge Method changes so if the results are not acceptable, change the value until the
results are acceptable. Only triangles along the edge of a terrain model are affected by this
parameter. Interior triangles are never removed.

There are three settings for the Edge Method option: None, Remove Slivers, and Max Triangle
Length.

None - No external triangles are deleted. Note the Maximum Triangle Side Length is ignored.
There are no user defined parameters

Slivers - Long, thin triangles are dissolved based on a formula hard coded within the software.
Note the Maximum Triangle Side Length is ignored. There are no user defined parameters.

Max Triangle Length - External triangles whose external edge is longer in length than the user
specified distance are deleted. Note the maximum length does not apply to internal triangles, only
those on the edge of the model. Specify the Maximum Triangle Length in master units.

1-16 Missouri Department of Transportation 9/12/22
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1.10 Terrain Models in Properties (Element Information)

As a terrain model is a MicroStation element, a wealth of information can be found in the
Properties (Element Information) dialog. One important option is display on/off of terrain model
features. For example, you can turn on and off the display of the contours, triangles, and voids.

The element information can be accessed by selecting Properties icon off of the OpenRoads
Modeling menu or by selecting the properties option from the context sensitive toolbar that pops
up when the mouse hovers over an element when the Properties tool is active.

Some of the items in the Element Information dialog are informational and cannot be changed.
Some of the items can only be changed if you are in the MicroStation file that contains the Terrain
Model. Following are descriptions of the functionality of each tab in the Properties dialog.

1.10.1 General

This displays the terrain model Description and Name. It also identifies the display symbology of
the terrain model. The symbology is only used if the Feature Definition was not defined during
the creation of the terrain model. You can also select a Feature Definition in order to change the
display of the terrain model within the General tab.

‘x| Properties E (=] @

4 "Pn Elements (1)

4 aﬁ Terrain Model: J5P3181 Existing Ground

> A2 Calculated Features
> ™y Source Features

#™ From File : ChUsers\smithm&\DocumentsiMiller_Finished\J5F

q 3
General .
Element Description Terrain Model: J5P3181 BExusting Ground
Mame Terrain Model: J5P3181 Existing Ground
Level Modeling-Temain-Existing
Color I 66
Line Style -1 3
Weight B 1
Class Primary
Template (None) =
Transparency 0
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1.10.2 Extended

Allows you to set the terrain to Snapable or Not Snapable, Lock or Unlock the terrain, and view
the model it is in, its creation date, and the modification state of the terrain.

Extended N
Model Default

Last Modified 9/14/2018 1:33:19 PM

Snappable Snappable

Modified Modified

Mew New

Locked Unlocked

1.10.3 Feature

Element Information will list the feature name and feature definition of the selected terrain model.

Feature A
Feature Definition Existing Boundary
Feature Name J5P3181 Existing Ground

1.10.4 Information

Lists the X, Y, Z range of the selected terrain model. In addition, it has the number of each type of
source features, i.e., the number of points, voids, or break lines.

Information ~
Mumber of Points 75223

Mumber of Point Features 3]

Mumber of Islands 0

Mumber of Voids 37

Mumber of Features 45

Mumber of Contours 0

Mumber of Breaklines 0

Mumber of Triangles 149, 855
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1.10.5 Edge Method

This displays the Edge Method used when creating the terrain model.

Edge Method FY
EEEETET I siivers [+

Mone
Calculated Features Display

Max Triangle Length

Source Features Display

1.10.6 Calculated Features

Turns the display off or on for any data in the terrain model that is not source data. Example,
triangles, high points, low points, and flow arrows. The change is immediately visible on the
screen, it is not necessary to exit the file and re-enter.

Calculated Features Display ~

Major Contours
Minor Contours
Triangles
Spots

Flow Armows
Low Points
High Points

SRR]828%

1.10.7 Source Features Display

Turns the display off or on for any data that was used to create the terrain model. The change is
immediately visible on the screen, it is not necessary to exit the file and re-enter.

Source Features Display N

Breaklines
Boundary
Imported Contours
Islands

Holes

Voids

Feature Spots

SR]88°8
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Quick Properties of Terrain Models

Selecting the terrain model using the Element Selection tool and clicking on Properties opens the
terrain model Properties pop-up where you can set the maximum triangle length, turn on/off
various graphical features and change the feature name and definition.

1 b
by *I

o e X

Properties
MName Temain Model: J5P3181 B
Mumber of Points 83.159
Mumber of Point Featu 9
Mumber of Islands 0
MNumber of YVoids 37
Mumber of Features 46
Mumber of Contours 0
Mumber of Breaklines 0
Mumber of Triangles 165,116
Edge Method Max Edge Length
Length 1000_0000°
Major Contours Off
Minor Contours Off
Triangles Off
Spots Off
Flow Arrows Off
Low Points Off
High Foints Off
Breaklines Off
Boundary On
Imported Contours Off
|slands Off
Holes Off
Voids Off
Feature Spots Off

Feature Mame
Feature Definition

J5P3181 Existing Ground
Existing Boundary

1-20
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1.11 Terrain > Create Ribbon Menu

‘&g % % %Edit[on‘

Additional  Active £qit A Feature!
Methods v Maodel e

I/\\s é:] Boundar,
Create By Text Interpolation

Terrain Geometry Corridors Create Terrain Model From Ascii File

@- From File ‘ég

2‘ From Graphical Filter Addition
— Methods ~
% From Elements

Create

Create From Point Cloud

EPFIDH Y

Create Clipped Terrain Model

Create Complex Terrain Model
Create Delta

Create Corridor Alternate Surfaces

Terrain Model Create - Contains tools to create a terrain model from graphical elements, ASCII
files, point clouds, LandXML, and import existing surface files. Tools are also available to merge
two or more models together and/or to clip models.

r&- From File
Create From File creates a Terrain Model by importing an existing
digital terrain model file. Import options include Import Terrain Only, Import Features Only and
Import Both. Importing features only writes the features to the design file as MicroStation
graphics not tied to the Terrain Model.

GEOPAK DAT (=.dat)
USE DEM File (*.dem)
Spat Dimap File (*.dim)
DTEDD File {*.dt0)
DTED1 File {=.dt1)
DTED2 File (*.dt2)
InRoads OTM (*.dtm)
M (= fil)

Erdas IMG File (*.ima)
Lidar (*.las)

TIF File (=.tif)
GEOPAK TIM (*.in)

M¥ Genio (*. xt; ‘.inii

WAZ (F.uyz)

All Files

DODF File (*catd.ddf)
All documents

9/12/22 Missouri Department of Transportation 1-21
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= Create Terrain Model from ASCII File creates a terrain model by importing from an
ASCII file type using customized user file formats.

OpenRoads Designer Road 1

Create Terrain Model by Graphical Filter is an automated way of storing search
settings for graphic elements to automate Create Terrain Model by Filter Elements. Uses the

settings stored by Graphical Filter Manager to create the terrain. The Graphic Filter Manager icon
is located in the Terrain > Miscellaneous Ribbon.

Graphical Filters @

EI - Active DGN

: Gmphu:al Fitter Gn:nups

: E:-:lstlng Ground Shots
EI B MoDOT Gmpl'm:al Fitters dgnlib

Design - Road Subgrade Onby
Design - Road Surface Onhy
Existing - Boundary

Existing - Contours

i.=— Buisting - Triangles

Create from Point Cloud creates a terrain model from MicroStation Point Cloud data
The Point Cloud has to be attached to the dgn prior to being able to create a Terrain Model

1. Select OpenRoads Modeling >Drawing>Primary>Point Clouds

2. Inthe Point Clouds dialog, choose Attach Q -

e ———

d OpenRoads Modeling

-
-

— - (-\llqers\smlt@\Doc a8
Model Detailing

& None v | Default v Q
2

Explorer
=0 T (IEg07 90 i

Geometry Corridors

Raster v

. Point Clouds
Attributes

»4 No Feature Definition
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After manipulating or editing the Point Cloud (as needed), the next step is creation of the terrain
model. The entire Point Cloud can be used, or the Point Cloud Presentation can be used to limit
the import to certain classifications, or a fence may be placed in the area of interest. The fence

should be placed prior to starting the tool.

:j Create Terrain From Point Cloud

EE X [al

& Famt Cloud

Glabal Optiona

Terrain Modals
dppend bo eashng [ errain Model

| =rraan Model to append o

Projection

Targst Moz
TargetDescription

Targetnits

Fil= Opdions
Filter

Filter Icmaz

Test Filter

Feature Definition

Feaiure Detinthon

|Ma Festure Dedintian

Triangulation Options

Edge Method |I'~I|:- Remawal

Include Spot Fezres ]

Import
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Two tools are supported in the upper left corner of the dialog:

Settings Description

R Terrain Model renames the specified Terrain Model.
ename Terrain Mode

removes the specified Terrain Model from the list.

x Remove Terrain Model

The following options are supported in the right pane of the dialog:

Terrain Models -options if there is already a terrain model in the active *.dgn file and how to
combine with the data to be imported.

Filter - Filtering may be a useful option for large datasets.

Feature Definition - feature definition to be used for imported terrain. If none is selected, the
terrain model is drawn using the active symbology.

Geographical Coordinate Systems (GCS) - If the software can determine the geographical
coordinate system of the file to be imported, the fields are populated. If set to Unknown, the
software uses the MicroStation design units. This section is used if the resultant terrain model
needs to be in a different GCS.

Filter by Tile TIN

This tool supports two filtering algorithms. One is Tile based and the other Tin or triangulation
based. From empirical studies, the tiling algorithm is faster and typically produces a 30% to 50%
reduction in file size. The TIN algorithm typically produces a 70% to 90% reduction.

The tiling algorithm is a recursive divide and conquer algorithm that divides the LIDAR data set
into tiles. A best fit plane is calculated for each tile and LIDAR points are removed if they fall
within the user set Z tolerance to the plane.

1-24 Missouri Department of Transportation 9/12/22



OpenRoads Designer Road 1

Chapter 1 - Terrain Model

The TIN algorithm filters LIDAR points if they fall within the user set Z tolerance of the triangle
planes. The TIN algorithm first tiles the LIDAR points into tiles with a maximum of 2 million

points and then repetitively triangulates each tile filtering out points. This algorithm running on a
1.67 GHz machine with 1 GB of memory will typically take about 12 minutes to filter 30 million

LIDAR points.

Settings Description

File Option | Tile or TIN filter

Z Tolerance |Z Tolerance is common to both algorithms and is basically the variation in the Z
coordinate that the surface is allowed to move during the filtering process.
Typically for the first invocation of the filtering function, the Z tolerance should
be set from 0.5 to 1.0 for imperial data sets and from 0.25 to 0.5 for metric
data sets. Depending on the outcome and desired result, the Z tolerance can be
varied up or down. MoDOT aerial LIiDAR flown in 2019 had a vertical
tolerance of 0.3ft

Min. Tile A tile will not be subdivided if it has less than this number of points. Typically

Points (Tile) |set this to five.

Max Tile Allowable level of recursion allowed and is the number of times the initial tiling

Divisions set can be subdivided. Typically set this to five.

(Tile)

Start Tile The LIDAR data set is initially divided into tiles of this size, prior to recursion

Length to the minimum tile points. The setting of this parameter requires some

(Tile) knowledge of the distance between the LIDAR points, which requires an
inspection of the LIDAR points in MicroStation to determine. Typically set this
to 10 times the distance between the LIDAR points.

Coarse Filters more points with some blurring of ridges and valleys.

Filters (TIN)

Fine Filter | Filters fewer points with less blurring of ridges and valleys.

(TIN)

Reinsert Reinsert points adds points back if the iterative filtering on the terrain removes

Points (TIN) | points which are within the tolerance. For example, this process could remove
points at the top of a hill and the second iteration could remove points around
the high point making the point out of the thinning tolerance. The iterative
process can happen a maximum of five times.
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Workflow:

Open or reference the DGN file containing point cloud.

Set the view attributes of the cloud to display all points which are desired in the terrain model
Optionally make a fence around points to extract.

Start the Terrain from Point Cloud command.

Filter, if desired.

Set the feature Definition and Triangulation Option.

Datapoint to accept and build the terrain model, named Point Cloud Surface_1 by default.
Rename the terrain model, if desired.

% Create from Elements creates a terrain model from 3D graphical elements. The elements
can be in a reference file.

4

Create Complex Terrain Model creates a new Complex terrain model by
merging/appending multiple terrain models.

X

Create Clipped Terrain Model creates a terrain model by clipping an existing terrain
odel and providing an optional horizontal or vertical offset.

3

&

Create Delta Terrain Model creates a new terrain model using the difference between 2
terrain models or a terrain model and a plane (elevation). Vertical offsets can be assigned to the
Terrain Models in the Terrain Model to Terrain Model method.

&

Create Terrain by Text Interpolation creates a terrain model from 2D graphics which
also contain an elevation label.

% Create Corridor Alternate Surfaces is used to manage alternate surfaces in the template.
This command is useful for the generation of surfaces to be exported to Automated Machine
Control LandXML files.
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1.12 Export to XML for Electronic Deliverables

The Electronic Deliverables require the Existing Terrain in an XML format. This is achieved by
Opening the 3D Existing Terrain DGN supplied by the Surveyor and using the Export to File
tool in ORD.

1. Set the Workflow to OpenRoads Modeling
2. Select the Terrain Ribbon group

3.
4

Locate the Miscellaneous task group

. Select Export to File

r&f Export To File

Miscellaneous

£% Export TerrainMod..| o | & | £

Select Terrain J5P3181 Existing Grc:urE|

Export Format LandXML {xml) El
Export Options ~

Project Name J5P3181_EG

Project Description  Existing Ground

Export Options Export Triangles Only E|
5. Select the Terrain Model from the drawing
6. Save the XML
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1.13 Import from XML

|
i Cptions
X &
Terrain Models oM

Append to existing Terrain Model [

Terrain Model to append to

Filter -~
Source File Units IS Survey Fest

Feature Definition ~
Feature Definition |Existing Boundary e |
Import Options ||rn|:||:|rt Temrain Cnly e |

LandXML ~
Build Terrain From |Source And Definition |+ |

Geographical Coordinate Systems &

W
Crirma | [N P—— |

|miport

Thde-projhSLASt_Charles'J6531000datat Terrain-Export Both.xml

Creates a TM by importing from an external file type. The following formats are supported for
import:

The import process supports multiple files of the same type to be imported at once. The import
settings that are defined are generic to all files selected for import.

Import Terrain Model dialog

The Import Terrain Model dialog is modal form and does not allow interaction with the graphics
environment once open.
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Four tools are supported in the upper left corner of the dialog:

Displays the Select Files to Import dialog.

Select Files to Import

Renames the specified Terrain Model.

Rename Terrain Model

Removes the specified Terrain Model from the listing. Note it
does not delete the terrain model.

Remove Terrain Model

Places the entire specified Terrain Model within the active
view.

Fit View

Several options are supported in the right pane of the dialog:

Terrain Models - options if there is already a terrain model in the active *.dgn file and
how to combine with the data to be imported.

Filter - Filtering may be a useful option for large datasets.

Feature Definition - feature definition to be used for imported terrain. If none is selected,
the terrain model is drawn using the active symbology.

Triangle options - specifies how to address the external triangles of the created Terrain
Model

Geographical Coordinate Systems (GCS) - If the software can determine the geographical
coordinate system of the file to be imported, the fields are populated. If set to Unknown,
the software uses the MicroStation design units. This section is used if the resultant
terrain model needs to be in a different GCS.
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Terrain Models

Tool Setting
Append to existing Terrain Model

Terrain Model to append to

Filter

Description

When toggled on, appends to the selected Terrain Model
in the *.dgn.

When toggled off, a new terrain model is created,
ignoring any other Terrain Models in the active file or
referenced.

Type the Terrain Model name or Select from the list of
available Terrain Models.

Available when Append to existing Terrain Model is
selected.

Note the settings in this section vary depending on the file type of the source data.

Select to reduce the number of data points imported to the TM then enter the Maximum Number

of points value in the field provided.

Tool Setting

Source File Units

For details on filtering, see Filtering.

Description

If the software can determine the units from the data file,
this field is populated. If it cannot determine the units,
Unknown is displayed. The user can specify Unknown,
Millimeters, Centimeters, Meters, Kilometers, Inches,
Feet, US Survey Feet, Miles. If Unknown, then the
design file units are used.
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Feature Definition

Tool Setting Description

Feature Definition No Feature Definition is default. Select from drop down
menu the feature definition.

Import Options Creates design file elements according to the styles
defined in the source file. The DGN is scanned and the
first 15,000 elements found are added to the rule that is
attached to the terrain model that gets created. Changing
one of these elements affects the terrain model. All other
elements found in the DGN are added into the terrain
model but not added to the rule. Changing one of these
elements does not affect the terrain model. A warning
displays in the Civil Message Center if the limit is
reached.

Import Both - Creates terrain with features.
Triangulation Options

Setting Description

Edge No removal - No external triangles are removed.

Method
Sliver - Long, thin triangles are dissolved based on a formula hard coded within the
software.

Side - External triangles whose external edge is longer in length than a user
specified distance are removed. The side option does not apply to internal triangles,
only those on the edge of the model.

Note: Selecting Import Features Only or Import Both limits the amount of editing that
can be done in a terrain model. Triangle edges cannot be switched along features, nor can
vertices be deleted. Importing features only writes the graphics to the design file without
creating a terrain. Importing both, as implied, imports both the terrain model and its
features. The graphics are not tied to the terrain model. MDT Best Practice is to import
the terrain only.
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1.14 Group Exercise: Preliminary Surface from The USGS National
Map LiDAR

For preliminary surface data, MSDIS has certain areas of Missouri covered for LIDAR (Point
Cloud) data as does the USGS site. This data may be downloaded and manipulated to produce a
terrain model that can be used to give the designer a starting point in the design process. Later,
aerial or survey data should replace the preliminary terrain for more accurate solutions. In this
exercise we will visit the National Map (USGS) website and learn how to download the LiDAR
data, look at the metadata and develop an existing ground surface. MSDIS (Missouri Spatial
Data Information Service) is also another location for LIDAR data but is limited to certain areas
of the state and can be found at the following link: http://msdis.missouri.edu/

1. Wwithin Roadway/data-1 folder select the following USGS link:
https://viewer.nationalmap.gov/basic/

2. In the right National Map window, zoom and then double-click into Missouri at an area
close to the project.
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3. Inthe Left pane, place a check mark in Elevation Source Data (3DEP) — Lidar, IfSAR

ZUSGS

science for a changing world

TNM Download (v2.0) Help Cus Views = Share Link Contact Us New: topoBuilder

Datasets Products Cart

Select products below and then hit "Search Products”

frea ofnterest ot @

vAdvanced Search

&
-1}
a
=2
b
=]
=%
=
=%
{n
=)
o
A
it
o
1+]
[=

]
=]
[=1
"
T
[
=}
i
I
[+

Map

Cus Topo

[ Histarical Topographic Maps
Data

[J Boundaries - National Boundary Dataset

[ Elevation Products (3DEP)

B Elevation Source Data (3DEP) - Lidar, IfSAR

[ Hydrography (NHDPlus HR, NHD, WED)

[Jimagery - MAIP Plus (1 meter to 1 foot)

[ Map Indices

[ Names - Geographic Mames Information System (GNIS)
[ small-scale Datasets

[ structures - National Structures Dataset

[(JTopo Map Data and Topo Stylesheat

[ Tepobathy - Elevation

[(JTranspartation

[Cwoadland Tint

MNational Land Cover Database (MLCD) data can be downloaded at the MRLC website.

9/12/22 Missouri Department of Transportation 1-33



Chapter 1 - Terrain Model OpenRoads Designer Road 1

4. Verify a check mark is next to Lidar Point Cloud (LPC)

»Advanced Search

Q, Search Products

Elevation Source Data (3DEP) - Lida

gt Map & ’

‘ Upload shapefile X ’

SAR
Subcategories

J select All

(J DEM Source (OPR)

( U ifsar Digital Surface Model JpSM)
\ S}WOI\O.V‘

U ifsar Orthorectified Radar Imag

‘ Show Legend l

Show

Lidar Point Cloud (LPC)

Show

Data Extent
® Varies

File Formats

® LAs,LAZ
O TIFF
O all Description

5. Inthe Left pane, click Search Products

6. Wait a few seconds and the Left pane will populate with LIDAR data the is available in
the windowed area.
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7. Click on the Thumbnail option to see what area is available.

< USGS

science for a changing world

TNM Download (v2.0) Help cws ~ Share Link Contact Us New: topoBuilder

Datasets Products Cart

(S & Format: LAZ

Extent: Varies

3 USGS Lidar Point Cloud MO FEMAR7 North Footprint =
A4 2017 15SWC532227 LAS 2019 Thumbnai

Published Date: 2019-06-10 Zoom To

Metadata Updated: 2019-06-21 Info/Metadata

Format: LAZ Ve

Extent: Varies

USGS Lidar Point Cloud MO FEMAR7 North Footprint b

1A4 2017 15SW(C532228 LAS 2019 Thumbnail

Published Date: 2019-06-10 Zoom To

Metadata Updated: 2019-06-21 Info/Metadata

Format: LAZ Vendor Metadata

Extent: Varies Download Link
(LAZ)

USGS Lidar Point Cloud MO FEMAR7 North Footprint

A4 2017 15SWC532230 LAS 2019 Thumbnai

Published Date: 2019-06-10 Zoom To

Metadata Updated: 2019-06-21 Info/NM ta &
Format: LAZ Vendor Metadata -92.639752°,38.207731°

Extent: Varies Download Link

—

https://www.sciencebase.gov/catalog/item/5d0c856ce4b0941bde501375 HRUITCIINURI 0TS it 1 QR AR L IS White House E-gov  Open Government No FearAct FOIA

DC. spector General
v

8. When the desired product is found, click on Download LAZ

Note: LAZ is the same as LAS but compressed. LAS file is an industry-standard binary
format for storing airborne lidar data

9. Click YES to the security warning if it pops up

10. You may also have to allow Pop-ups for this site — Click on Options for the Site, choose
Always Allow

Note: You may need to click Start Over and begin the process again after allowing
popups if the window freezes.

11. Save As... save the LAZ file to the Desktop, and then drag the file into PW.
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Note: When downloading data from USGS or MSDIS, the User will have to determine what the
projection/datum the data is based on. To do this the User will need to download the
Info/Metadata and search for this information.

USGS Lidar Point Cloud MO FEMART North A4 Footprint =
2017 15SW(C532228 LAS 2019 Thumbnail
Published Date: 2019-06-10 Zoom To
Metadata Updated: 2019-06-21 Info/Metadata h
Format: LAZ Vendor Metadata
Extent: Varies Download Link (LAZ)
o | TNM Download v2 X @Z USGS Lidar Point Cloud MOFEN X | =

G ® () https://www.sciencebase.gov/catalog/item/5d0c856ce4b0941bde501375

USGS Lidar Point Cloud MO FEMARY7 North A4 ...

Related External Resources

Type: Online Link

Web Link https://nationalmap.gov/3DEP/

Web Link https://nationalmap.gov/viewer.html

Type: Original Metadata

ASPRS LAS https://'www.asprs.org/Committee-General/LASer-LAS-File-Format-Exchange-Activities. ht

specifications ml

Lidar Point Cloud https://rockyweb.usgs.gov/vdelivery/Datasets/Staged/Elevation/LPC/Projects/USGS_LPC_

(LPC) Metadata MO_FEMARY_North_A4_2017_LAS_2019/metadata/USGS_LPC_MO_FEMAR7_North_A
4_2017_LAS_2019.zip

Product Metadata https://thor-f5.er.usgs.gov/ngtoc/metadata/waf/elevation/lidar_point_cloud/laz/MO_FEMAR
7_North_A4_2017/USGS_LPC_MO_FEMAR7_North_A4_2017_15SWC532228_LAS_201
9_meta.xml
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Date ’nod'f';d

Name Type Size
~ Today (2)
{ USGS_LPC_MO_FEMAR7_North_A4_2017_LAS_2019.zip £026/2022 11:11 PM Compressed (zipp.. 492,388 KB
|| USGS_LPC_MO_FEMART_North_A4_2017_155WC53222 Open /2022 11:01 PM LAZ File 79,384 KB
« Last week (1) Open in new window
[} MoDOT Roundabout Workshop June 2022.pdf ©  Share with Skype /2022 721 AM PDF Document 35,143 KB
ws Earliar thic manth (2% Extract All...
” Scan with Malwarebytes
Pin to Start
[&f Edit with Notepad++
& Share
Open with > A VIC media player
o TS T > | ' Windows Explorer I

Restore previous versions B search the Microsoft Store

Send to > Choose another app

Cut

Note: Within several of the metadata files, you can see the datum/projection for the LIDAR data.
We will use this datum/projection when creating a dgn file so that when the User imports
the LiDAR information it lands geospatially correct. Once the LiDAR information has
been imported, the User can then create the preliminary surface terrain model from that
data.

Mj MO_FEMA_30396_Delivery_4_HydroFlattened DEM_Metadata.xml - Notepad - O X

File Edit Format View Help

<abstract> Product: These are Digital Elevation Model (DEM) data for Southern Missouri ~
as part of the required deliverables for the Missouri 2817 LiDAR - Delivery 4 Lidar
project. Class 2 (ground) lidar points in conjunction with the hydro breaklines were
used to create a l-meter hydro-flattened raster DEM. Geographic Extent: The AOQIL
includes 7 counties in Southern Missouri, covering approximately 3734 total square
miles. Dataset Description: The Missouri 20817 LiDAR - Delivery 4 project called for
the planning, acquisition, processing, and derivative products of lidar data to be
collected at a nominal pulse spacing (NP5) of 8.7 meters. Project specifications are
based on the U.S. Geological Survey National Geospatial Program Base LiDAR
Specification, Version 1.2. The data were developed based on a horizontal
projection/datum of NAD 1983 (20811), UTM Zone 15M, meters and vertical datum of NAVD
1988 (GEOID 12B), meters. LiDAR data were delivered as processed (Classified LAS 1.4
files formatted to 4428 individual 1,58@8-meter x 1,588-meter tiles, as tiled
intensity imagery, and as tiled bare earth DEMs; all tiled to the same 1,588-meter x
1,500-meter schema. Continuous breaklines were produced in Esri file geodatabase
format. Ground Conditions: LiDAR was collected in winter of 2817/2018 and spring of
2018, while no snow was on the ground and rivers were at or below normal lewvels. In
order to post process the LiDAR data to meet task order specifications and meet
ASPRS vertical accuracy guidelines, Quantum Spatial, Inc. utilized a total of 231
ground control points that were used to calibrate the LiDAR to known ground
locations established throughout the project area. An additional 388 independent
accuracy checkpoints, 224 in Bare Earth and Urban landcovers (224 NVA points), 156
in Tall Weeds categories (156 VWA points), were used to assess the vertical accuracy
of the data. These checkpoints were not used to calibrate or post process the
data.</abstract>
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13. Create a new file named J5P3181 Point_Cloud.dgn (Use a 3D Seed file for terrain
models). In this file we will store the projects preliminary LiDAR data.

14. Open the Coordinate System tool by selecting the OpenRoads Modeling

Workflow =» Utilities Tab =» Geographic Section.

15. Select “From Library” icon.

Y
[ ]}
.

Coordinate
Systemn

Ej Gecgraphic Coordinate System

B EEESS

Mame: <Mone=
Description:

Source;

E>

Current Geographic Coordinate System

16. From the folder MoDOT Geographic Coordinate Systems, select:

UTM83-15 - UTM with NAD83/2011, Zone 15, Meter; Central Meridian 93d W

E’J Select Geographic Coordinate System
Library

Search

MoDOT Geographic Coordinate Systems

----- =7 MUBLZ0TTLF - NSHS TTNADE3, 201 1Q Central Zone, US Foot

423 MO83/2011-EF - NSRS11{NADS3/2011) Missour, East Zone, US Foot
423 MOS3/2011-WF - NSRS11(NADS3/2011) Missour, West Zone, US Foot
428 MOBI-CF - NADS3 Missouri State Plane, Central Zone, US Foot

=3 MOS3-EF - NADS3 Missouri State Plane, East Zone, US Foot

3 MOS3-WF - NADA3 Missour State Plane, West Zone, US Foot

UTMBE3-15F - UTM with NADS3 datum, Zone 15, US Foot; Central Meridian 53d W
UTME3-16F - UTM with NADE3 datum, Zone 16, US Foot; Central Meridian 87d W

UTME»HJE UTM Wl‘th NADEB datum, Zone 15, Meter; Central Meridian 93d W
Y b Zone 16 Mator Fagical Mogdion 074 Uy

Name

Description
Projection

Source

Lnits

UTM Zane
Hemisphere
Minimum Longitude

3 UTMEE..-"ZD'I'I 5= UTM with NADBE’..I’ZDTI Zone 15, I'U'Ie‘ter Central I'u'lendlan 93d W

Modified Geograph|c Coordinate Systems I[NAD 83)

sximum Longitude
imum Latitude
cimum Latitude

Coordinate System

UTM83/2011-15

UTM with NAD83/2011,
Universal Transverse M
EPSG:6344

Meter

15

Northem
96°30°00.0000"W
89°30°00.0000"W
01°00°00.0000"S
84°00°00.0000"N

[
[ Modified Geographic Coordinate Systems (NAD 83'2011) Datum ~
[ | User Defined Coordinate Systems Name NAD83/2011
[ Library Diescription NAD 1983 / 2011 adjusi
Source NOAA’s National Geodel | ¥
=
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17. Select the option below switching the Storage Units from English to Metric.

:J Geographic Coordinate Systern Changed

1 | The units of Geegraphic Coordinate Systern UTM823-15 are Meters, but the Storage
Units in the model are US Survey Feet.

O Don't change the storage units. Data will be drawn in US Survey Feet.

® Change the storage units in the model from US Survey Feet to Meters to match the
Gecgraphic Coordinate System.

0] 4 Cancel

Ej Geographic Coordinate System - e

& PP Dy N

Current Geographic Coordinate System
Mame: UTMB3/2011-15
Description:  UTM with MADE3/2011, Zone 15, Meter; Ce

Source:  EPSG:B344

18. In Open Roads Designer (ORD) select OpenRoads Modeling > Home > Primary tools
click the down arrow for Attach Tools and click Point Clouds

E =
A

- Attach —
Tooks» i ~ 0 -

B| References

¢ BH Raster Manager

& F'l:uintCIl:-ud
< Reality Nesh

19. Click File > Attach from the pull-down menu of the Point Clouds dialog

20. Change the File name filter to “laz”.
21. Select the downloaded LAZ file and click Open
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22. This will open the Convert dialog in order to convert he LAZ file to a POD (POint
Database) file that will be recognized by ORD. Click the OK button.

Convert LAZ-c\users\wvollek\pwise_local_electronic_plans' d03299214U5G5... n

Action Ll
Attach Yes
Options -~
Import RGE Yes
Import Intensities Yes
MNormalize Intensities Yes
Compression Aernal LIDAR data 0.050 (50mm)
Spatial Filtering Disabled
Spatial Spacing 0.00100
Geographic Information L3
Source Geometry Unit Meters

24. Select the project’s data-1 folder to save the POD file in

23. No Wizard, if asked by ProjectWise. Click OK

25. Click Save to create the POD file
26. Fit the View
This will attach the POD file to the DGN.

Note: If the POD file comes in Red, simply export the POD file from ProjectWise to your
local machine and attach it to the drawing.
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27. From the View Attributes drop down, change the Point Cloud Style to Intensity

[a3 View Attributes - View 1 — oo
View Mumber; 1 - l:ll.__'ll q

@ Presentation

@ WView Setup

W Background Map

dl <)<

r% Point Cloud Styles

Style: |47y Intensity | e

Add in Mapping with Bing Maps

28. Because Geographic Coordinate System has been applied to the drawing, you can access
Bing Maps by opening the View Attributes dialog and within the Background Map
section select Background Map Type =» Street Map

faa View Attributes - View 1 — 4
View Number: 1 - l:ll.__h Eq
@ Presentation L
@ Wiew Setup A4
Eﬂ Background Map F
Background Map Type: | Street Map w
Elevation Offset: -1.000
Transparency: @ 0 e
& Point Cloud Styles -~
Style: | 43gIntensity Ll
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Creating the Terrain Model from the Point Cloud

29. Create a new file named J5P3181_Terrain_Existing_Preliminary.dgn (Use a 3D Seed
file for terrain models). In this file we will generate a Terrain model from LiDAR data.

30. Open the Coordinate System tool by selecting the OpenRoads Modeling -'=,_:-
Workflow =» Utilities Tab =» Geographic Section. Coordinate
System
31. Select “From Library” icon.
:J Gecgraphic Coordinate System —
QP e
Current Geographic Coordinate System
Mame: <MNones»
Description:
Source:
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32. From the folder Modified Geographic Coordinate Systems (NAD 83\2011), select:
CD - Miller 2011 - NAD83/2011 Missouri State Planes, Central Zone, US Foot

&4 Select Geographic Coordinate System — O >

Library ~ Search
MaDOT Geographic Coordinate Systems

Coordinat... A *
= A ﬁ I F = i~

[S Modified Geographic Coordinate Systems (NAD 83'2011) g Name CD - Miller
ST EEeRE 20T ac e, S Foot EEE-tCFI NADS83/20

42 CD - Callaway 2011 - NAD83/2011 Missoun State Planes, Central Zone, US Foot E[C'Jef‘ E'::‘S;’de?
--43% CD - Camden 2011 - NAD83/2011 Missouri State Planes, Central Zone, US Foot i ved Ing
42} CD - Cole 2011 - NAD83/2011 Missouri State Planes, Central Zone, US Foot Units  US Survey
423 CD - Cooper 2011 - NAD83/2011 Missouri State Planes, Central Zone, US Foot Centra 92°3000.4
423 CD - Crawford 2011 - NADB3/2011 Missour State Planes, East Zone, US Foot Orgin 35°50°00.4

48} CD - Gasconade 2011 - NAD23/2011 Missouri State Planes, East Zone. US Foot Scale | 0-9995333
423 €D - Howard 2011 - NAD83/2011 Missouri State Planes, Central Zone, US Foot False 1640416.6
423 CD - Laclede 2011 - NAD23/2011 Missouri State Planes, Central Zone. US Foot False | 0.0000
RS E—Marse-mf B0 d B isasur-biate-Plames e ptrei-Tame—lc-F oot [ Guadrant Jsitive X
Wirimi 94°15'00.C

423 CD - Miller 2011 - NADS3/2011 Missouri State Planes, Central Zone, US Foot )
i TS = ' Maxim 91°00°00.0

Minimi 36°00°00.0
Maxim 41°00°00.0
Affine . 0.0000
Affine  0.0000
Affine . 10000986
Affine . 00000000
Affine 0.0000000
Affine  1.0000986

—+=% CD - Morgan 2011 - NAD23/2011 Missour State Planes, Central Zone, U
-i=8 OO - Osage 2011 - NADE3/2011 Missour State Planes. Central Zone, US
-4=3 C0 - Phelps 2011 - NADE3/2011 Missouri State Planes, Central Zone, LIS FE
4= OO - Pulaski 2011 - NAD33/2011 Missour State Planes, Central Zone, US Foot
4=y C0 - Washington 2011 - NAD23/2011 Missouri State Planes, East Zone, US Foot
-4=% S| - Franklin 2011 - NAD33/2011 Missour State Planes, East Zone, US Foot
im 5| - Jefferson 2011 - NADE3/2011 Missouri State Planes, East Zone, LS Foot
—4=2 5| - 5t Charles 2011 - NAD33/2011 Missour State Planes, East Zone, US Foot
imy S| - 5t Louis 2011 - NADS32011 Missour State Planes. East Zone, US Foot

m . ! } Datum ~
- 5] - 5t Louis City 2011 - NAD83/2011 Missouri State Planes, East Zone, US Foot
[ 7 User Defined Coordinate Systems Name NADBE-"'E']
B Library Descri NAD 1983
Source NOAA’s N ¥

33. After verifying the Current Geographical Coordinate System, close the dialog.

EJ Geographic Coordinate System — x
L A AN ~—
ER L FF I E]H

Current Geographic Coordinate System
Mame: CD - Miller 2011
Description:  MNADE3,/2071 Missouri State Planes, Central
Source:  Derived from MOE3-C
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34. Attach the J5P3181 Point_Cloud.dgn file. Because the active and the referenced file
have different Geographical Systems, when attaching use the Attachment Method of

Interactive.

& J Attach Reference et
Select
Documents
Folder | [T data-01 e
8 [lo
/ gJ5P3181_Peint_Cloud.dgn
# P4 15P3181_Project_Limits_Prelimina
1’“ 15P3181_Terrain_Existing_Preliminary.dgn
# M SUE-2D.dgn v
£ >
Application: Al Applications W
Extension: *.dgn e
Add Remave
Selected Documents
Mame
£
Attachment method: Interactive ‘!
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35. Continue: Then select Geographic — Reprojected for the Orientation.

E’J Reference Attachment Properties for .. \J3P3181_Point_Cloud.dgn =

File Mame: PW_WORKDIR:d032938714J5P3181_Point_Cloud.dgn
Full Path: ..\d0329931%5P3181_Point_Cloud.dgn
Meodel:  Default -
Legical Mame:

Description: | Master Model

Crientation:
View Description
Coincident Aligned with Master File
Coincident - World Global Origin aligned with Master File

_d LdLEL] L

phic - Reprojected Reproject reference data to Master GCS

aro View

Saved Views (none)
Mamed Boundaries (none)

Detail Scale: [1%=50¢ -

Scale (Master:Ref): | 1.000000000 2| 1000000000
Mamed Group: -

Mested Attachrments: | Live Mesting * | Mesting Depth: |0

Display Overrides: | Allow ~
Mew Level Display: | Use M5_REF_MEWLEVELDISPLAY Cor
Global LineStyle Scaler | Master -
Synchronize View: |[Volume Only A

Toggles

IR = EEE = < ® ]

oK | el

Once attached select Fit View
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36. Within the View Attributes = Point Cloud Styles, switch the Style to Classification.

fas View Attributes - View 1 — *
- . 1.0 -
View Mumber: 1 = q @ Properties _ %
) Presentation HEES
FE #* Point Cloud Styles (1)
Display Style: |y Wireframe Ve 4 &y Classification
‘
T, ACS Triad B Fast Cells [ Created
[d Background [E]Fi [] Unclassified
=1} Boundary Display HH Grid v [l Ground
fiEd Camera fﬁ Level Overrides B Low Vegetation
Clip Back ELine Styles B Medium Vegetation
<% Clip Front = | Line \wiights B High Vegetaticn
':Eg Clip Volume i Markers - . Building
Constructions | }|Patterns B Low Foint
Default Lighting gTags |:| Madel Key Point
Dimensicns A Text B Water
Data Fields 1+ Text Modes . Overlap
re Displayset Ti
Q SpaYs @ ransparency . Undefined Classes
Global Brightness: -‘- {:}
RGB b
@ View Setup b .
Intensity w
Background Ma v
W - - Elevation L
Point Cloud Styles L
@ ty Classification W
Style: | <@g Classification joall RED

37. Selecting the Styles Properties button turn off all Classifications except for “Ground”
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38. In the next step we are going to place a fence around the area of our project. We will use
this fence to define the limit of our preliminary terrain model.

Attach the J5P3181 Preliminary Project Limits.dgn file, this file already has our
Preliminary Project Limits defined. Because the active and the referenced file have same
Geographical Systems, when attaching use the Attachment Method of Interactive.

Then select Coincident - World.

Orientation:
View Description
ainatdant Aligmadayith-bdastantil
Coincident - World Global Origin aligned with Master File

Geographic - Reprojected Reproject reference data to Master GC5
Standard Views

Saved Views (nong)

Marmed Boundaries (none)
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39) In the View Attributes dialog toggle on
Line Weights and switch the
Background Map type to Street Map

Review that all files are lining up.

fag View Attributes - View 1 — >

View Mumber 1 - l:ll.__h EE

Eal Presentation =M
Display Style: |.§ﬁ‘.*ﬁreframe e
i ACS Triad B4 Fast Cells
[5d Background [E]Fi
1211 Boundary Display HH Grid
EEd Camera Eﬁ Level Owverrides

& clip Back == Line Styles

<3 Clip Front =5 Line \weights
':3@ Clip Volume Markers -
| Constructions @ Patterns

Diefault Lighting @Tags
Dimensions Text

Data Fields 14 Text Nodes

@ Displayset Q Transparency

Global Brightness: * {:F
@ Wiew Setup -
w Background Map ~

Background Map Type: | Street Map s

Elevation Offset: -1.000

Transparency: & ] e
&3 Point Cloud Styles -

39. After verifying the data is lining up, go into View Attributes dialog and within the
Background Map section select Background Map Type =» None

40. From OpenRoads Modeling > Home Tab
ﬂ OpenRoads Modeling | = H l'._::g G::: = -
Home Terrain Geometry Site Layout
= MNone * || Default
[0 ~||z0 “~|[EF0 ~|@0 - 0

Attributes

> Selection, select the Fence tool.

& = = pw\\GHPWAPPWTO1.dot.missouri:MaDOT
Corridors Model Detailing Drawing Produ

Explorer Attach Element s
Tools F-Ei% N @ ¥ | Selectiony:..i

Primary Selection
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41. For the Fence Type, use Element (Currently a BUG in the Software, use Shape Option)
and then select the blue shape.

Fence Mode: |Inside 4
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43. From the Create section, choose Additional Methods pull-down, and select Create from
Point Cloud

Terrain Geometry Site Layout Corridors Madel Detailing

i;‘;: di From File ‘% % A % Edit Comple
3| From Graphical Filter T Feature M
n P Additional ~ Active Egit N

{1 v /i From Elements Methods » " Model &) Boundary O

on Create & Create By Text Interpolation

nition ~ @ Create Terrain Model From Ascii File v
* 0 X Expl ﬂ Create From Point Cloud a

@ Create Clipped Terrain Model L}
% Create Complex Terrain Model

¢
IE ﬁ‘ Create Delta

|_ EL Create Corridor Alternate Surfaces
]

WA 1A 1O IENal | TAaISunnaaun

sud [Chillsers\smithmByDaov

Note: The Create from Point Cloud tool will only utilize the visible elements of the
Point Cloud to create the Terrain Model.

44) Fill out the Create from Point Cloud dialog as follows:

Global Options

Terrain Models A~ N
Append to existing Terrain Model ]
Terrain Model to append to

Projection ~
Target CD - Miller 2011
TargetDescription NADS3/2011 Missouri State Planes, Central 2
TargetUnits FOOT R

File Options

Feature Definition ~
Feature Definition |TerrainRExisting Triangles w7 |

Filter ~
Filter Tin ~ |
Z Tolerance |D.3DDD |
Granularity |Coarse ~ |
Reinsert Points

Test Filter

Triangulation Options -~
Edge Method |No Removal >
Include Spot Features
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Create from Point Cloud dialog option explained below:

Global Options: Go with default settings below.

Global Options

Terrain Models Ll
Append to existing Terrain Model

Terrain Model to append to

Projection o
Targst CD - Miller 2011
TargetDescrption MADE3 2011 Missouri State
TargetUnits FOOT

a) Terrain Models -options if there is already a terrain model in the active *.dgn file
and how to combine with the data to be imported.

b) Geographical Coordinate Systems (GCS) - If the software can determine the
geographical coordinate system of the file to be imported, the fields are populated.
If set to Unknown, the software uses the MicroStation design units. This section is
used if the resultant terrain model needs to be in a different GCS.

File Options:

a) Feature Definition: EXxisting Triangles

File Options
Feature Definition A~
Feature Definition |TerrainRExisting Triangles ~
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File Options (Continued):

b)

d)

f)

Filter -~
Filter [Tin v
Z Tolerance [0.3000 |
Granularity |Coarse ™ |
Reinsert Points

Test Filter

Filter: Always use TIN Filter option - Much slower than Tile option but gives 90% +
reduction rates while maintaining TIN accuracy within desired values.

Z Tolerance: Z Tolerance is common to both algorithms and is basically the
variation in the Z coordinate that the surface is allowed to move during the filtering
process. Typically for the first invocation of the filtering function, the Z tolerance
should be set from 0.5 to 1.0 for imperial data sets and from 0.25 to 0.5 for metric
data sets. Depending on the outcome and desired result, the Z tolerance can be varied
up or down.MoDOT aerial LIiDAR flown in 2019 had a vertical tolerance of 0.3ft, for
this metric data use 0.3 feet

Granularity: Use Coarse which will filter more points with some blurring of ridges
and valleys

Reinsert Points: Always use Re-Insert Points option - After all the points are filtered
out, a ‘final’ TIN is built from the remaining points. At this point in the process, all
the discarded points are draped on this ‘final’ TIN ... any discarded points that fall
outside of the vertical tolerance are added back in and the TIN is rebuilt. Thisis a
safety measure, allowing the re-inserting of points that may have been mistakenly
removed.

Test Filter: Filter results will vary depending on the size of the fence shape.

Click the Test Filter to see how much the number of points will be reduced.

Filter results will vary depending on the fence shape you drew to create the POD file.

Filter Results X

Mumber of Points Before : 4120158
Mumber of Points After : 584483
Percentage Reduction : 86

OK
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Triangluar Option:

Triangulation Options ~
Edge Method [No Removal v
Include Spot Features

c) Edge Methoed: No Removal
1) We are using the No Removal option because the shape we are using has
no external angles less than 180 degress, thus no unwanted trangles will be
created.
d) Incude Spot Features

45) Click Import.

46. Detach the J5P3181 Point_Cloud.dgn and 5P3181 Preliminary_Project_Limits.dgn
47. If needed, turn off Line Weights in View Attributes for easier viewing.

48. Review the resulting triangles.

49. Go into View Attributes dialog and within the Display Style and select Smooth:

Shadows

oz View Attributes - View 1 - et
View Mumber: 1 = EI'.__II q
) Presentation = A

Display Style: Smooth: Shadows v

2. ACS Triad Nustration: Medeling -~

= e [ustration: Shadows

E Backgroun Mustration: Sky Sphere

:'_E_ﬂ Boundary [ Manochrome

G5 Camera Monochrome: Medeling

_ Maonochrome: Shadows

Clip Back Maonochrome:Sky Sphere

"'S.'G Clip Front Smooth

[f;{l'g Clip Volum =St SR SR -

Smooth: Shad

4 Constructig acows

Default Lig Smooth:\white Background

Dimensiond .| Thematic:Aguaplaning ¥

|1 Data Fields 14 Text Nodes

H Displayset Q Transparency

Global Brightness: -‘- < > Q
@ WView Setup v
W Backaround Map W
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52. Rotate the view around using Rotate View and AccuSnap
53. Once finished reviewing the 3D surface, rotate the view to the Top View
54. Go into View Attributes dialog and within the Display Style and select Wireframe

55. Data point on the boundary of the Terrain Model and wait for the context sensitive menu
to appear.

Select Properties.
56. Set the Feature Definition to Feature Definition > Existing Boundary

57. Select File > Update Server Copy
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1.15 Exercise: Preliminary Surface from the “Topo Import” tool

For preliminary surface data, Bentley has introduced a new tool in Open Roads Designer
2020 Release 2 called Topo Import. Users can simply identify an area in which their
project is located and download terrain data from three different sources

e ESRI - Geographic information system company (Best)
e USGS - United States Geological Survey (Better)
e SRTM - Shuttle Radar Topography Mission (Good)

This data will create a terrain surface ready for Users to start designing. Of course, this
not meant to replace field collected data but when a designer needs a quick start just to
help a User understand if this a good location for their project,

1. Create a new file named J5P3181 Terrain from Topo Import.dgn (Use a 3D Seed file
for terrain models). In this file we will store the projects preliminary LiDAR data.

2. Open the Coordinate System tool by selecting the OpenRoads Modeling amn
Workflow =» Utilities Tab =» Geographic Section. .
Cu:usur?mate
ystem

3. Select “From Library” icon.

EJ Geographic Coordinate System — x
im I A ¢
!'I.TI_-_-: x o A

Current Geographic Coordinate System

Mame: <MNonex
Description:

Source:

9/12/22 Missouri Department of Transportation 1-55



Chapter 1 - Terrain Model

OpenRoads Designer Road 1

4. From the folder Modified Geographic Coordinate Systems (NAD 83\2011), select:

CD - Miller 2011 - NADS83/2011 Missouri State Planes, Central Zone, US Foot

ﬂ Select Geographic Coordinate System

Library  Search

MaDOT Geographlc Cocrdlnate S‘,'stems

e. US Foot

-----‘=‘- CD- Callawa'_.' 2011 - NADEEL-"E'D'I'I Missouri State F"Ianes Central Zone, US Foot
-‘j;- CD - Camden 2011 - NAD83,20711 Missouri State Flanes, Central Zone, US Foot
4= C0 - Cole 2011 - NAD83/2011 Missour State Planes, Central Zone, US Foot
-4=% CD - Cooper 2011 - NAD33/2011 Missour State Planes, Central Zone, US Foot
4= O - Crawford 2011 - NAD23/2011 Missouri State Planes, East Zone, LS Foot
—4=2 C0 - Gasconade 2011 - NADS3/2011 Missour State Planes, East Zone, US Foot
428 CD - Howard 2011 - NADS3/2011 Missour State Planes. Central Zone, US Foot
-----‘=‘- CcD - Laclede 21]'11 NADESIZ'D'I'I Mlssuun State Planes, Central Zone, US Foot

----=- cD- Morgan 2011 - NﬂDEﬂfZﬂ'I'I Mlssoun State F‘Ianes Cerrtral Zone U

-----=- CD - Osage 2011 - NADEI 2011 Missour State Planes, Central Zone, 1S

-‘j} CD - Phelps 2011 - NADE3/2011 Missour State Planes, Central Zone, LS F8
4= C[ - Pulaski 2011 - NADZ3/2011 Missour State Planes, Central Zone, US Foot
428 CD - Washington 2011 - MAD83/2011 Missouri State Planes, East Zone, US Foot
4=8 5| - Franklin 2011 - MAD83/2011 Missour State Planes. East Zone, US Foot
--a=d 5L - Jefferson 2011 - NADS3/2011 Missour State Planes, East Zone, S Foot
48 5| - 5t Chares 2011 - NAD83/2011 Missour State Planes. East Zone, US Foot
4=d S| - 5t Louis 2011 - NADB3/2011 Migsouri State Planes, East Zone, US Foot
228 5| - 5t Louis City 2011 - NAD832011 Missouri State Flanes, East Zone, US Foot

User Defined Coordinate Systems
Library

— O >

Coordinat... &

[Guadrat five X

Mame CD - Miller
De=cri NADS3 20
Projec Transverss
Source Derived fro
Units  US Survey
Centra 92°30°00.C
Origin 35°50°00._C
ale 0.9999333
16404166

Fimmn 947 15%00.(
Maxim 91°00°00.0
Minimi 36700°00_(C
Maxim 41°00°00.0
Affine . 0.0000
Affine  0.0000
Affine . 1.0000936
Affine . 0.0000000
Affine  0.0000000
Affine 10000986

Datum ~

Descri NAD 1983

Name NADBB!ZI]
Source NOAA's N2 | ¥

5. After verifying the Current Geographical Coordinate System, close the dialog.

E’J Geographic Coordinate Systern — >

GERGAE" ity ik = I

Current Geographic Coordinate System
Mame:  CD - Miller 2011
Description: MADS3,/2011 Missouri State Planes, Central
Source:  Derived from MO23-C
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6. Attach the J5P3181 Preliminary Project Limits.dgn file, this file already has our
Preliminary Project Limits defined. Because the active and the referenced file have same
Geographical Systems, when attaching use the Attachment Method of Interactive.
Then select Coincident - World.

Crientation:
View Description
Codmaldant Aligmadapith-lda kel

Coincident - World Global Origin aligned with Master File

Gecgraphic - Reprojected Reproject reference data to Master GCS
Standard Views

Saved Views (noneg)

Mamed Boundaries (none)

7. Turn on the Background Map to view location of project. Because Geographic
Coordinate System has been applied to the drawing, you can access Bing Maps by
opening the View Attributes dialog and within the Background Map section select
Background Map Type =» Hybrid

(&g View Attributes - View 1 — e
View Mumber; 1 - l:ll.__'l-l Eg

@ Presentation

»

@ Wiew Setup v

lsd] Background Map ~
Background Map Type:  |iHybrd W
Transparency: & 0 e

8. Using the Place Smart-line tool trace the entire circumference around the Project Limits

ﬂ Drawing v WG [4- =) H l'_t:g B::: *- - * I.QI ¥ MoDOT Misc. ™ = pwi\\modot-pw.bentley.com:modot-pw-

Home E Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content N
TET ST 72
& |None a8 -. k 2 H - v / -
B-a | N % o D
| e ement = b
- - S SmartLine

Attributes Primary Selection

9/12/22 Missouri Department of Transportation 1-57



Chapter 1 - Terrain Model OpenRoads Designer Road 1

9. Next we are going to create a Preliminary Terrain using the Topo Import tool located

under Open Road Modeling workflow =» Terrain = Topo Import = USGS Terrain

E OpenRoads Modeling | W&~ D- (] H l'L::g [Q:: o v A * IEI *¥ MoDOT
File Home Geometry Site Corridors Madel Detailing

=1 k i @ From File §1n ,!% ﬁ
@ - 2| From Graphical Filter T

El | Additional Active g
(31 Seiaergt?gn i i = 48 From Elements Methods = dmpaort = v Mo

Primary Selection Create Ezri Terrain

u View 1 - Top, Default USG5 Terrain
&l -4 PO D tyo @ B[S SRMTenain

10. After selecting the Topo Import tool, define the following:

gﬁanpﬂ Import - X

Feature Definition: Existing Triangles
Feature -~

Feature Definition |E:jstir1g Triangles o |

Name Prefix: USGS Preliminary Terrain

Mame Prefix |USGS Preliminary Temrain |

11. Next, follow the heads up prompts and “Locate the Element” and left-click to accept:

12. Turn off the display to the reference file and delete the Project Limits Smart-line.
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13. Review the resulting triangles.

14. Go into View Attributes dialog and within the Display Style and select Smooth:

Shadows
faa View Attributes - View 1 — bt
View Mumber: 1 - l:ll.__'II q
) Presentation L
Display Style: Smooth: Shadows w
. ACS Triad Nustration:Modeling -
= e Nustration: Shadows
E Backaroun Nustration:Sky Sphere
:,_3_1& Boundary O Monochrome
5 Camera Monochrome: Modeling
) Monochrome: Shadows
Clip Back Manochrome: Sky Sphere
fgi; Clip Front Smooth
CSE Clip Volumi B T e e -
4 ) Smooth:Shad
M Constructig A0Ows
Default Lig Smooth:\white Background
Dimensiond | Thematic:Aquaplaning "
|=1] Data Fields 14 Text Nodes
@ Displayset Q Transparency
Global Brightness: -‘- < > o
@ View Setup A4
W Backaground Map L4

15. Rotate the view around using Rotate View and AccuSnap.
16. Once finished reviewing the 3D surface, rotate the view to the Top View
17. Go into View Attributes dialog and within the Display Style and select Wireframe

18. Data point on the boundary of the Terrain Model and wait for the context sensitive menu

to appear.
BT X

Select Properties.

19. Set the Feature Definition to Feature Definition > Existing Boundary

20. Select File > Update Server Copy
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1.16 Exercise: Export Terrain to LandXML file.

At the end of your project the User will need to export all surfaces (Proposed and

Existing) to a LandXML file. These files will be part of the CADD/BIM Deliverables

provided to Construction.

What Is BIM?

« A Digital collaboration that transfers and builds on information from design through
construction. The goal is to enhance decision making and improve the owner’s ability
to manage their assets more efficiently and effectively throughout their lifecycle.

« In short it’s a digital information sharing and asset management process.

1. Data point on the boundary of the Terrain Model and wait for the context sensitive menu
to appear. Select the Export Terrain Model Pull-down.

& BENS - X

Export Terrain Model

2. Inthe Export Terrain Model Pull-down

select Land XML

CEL-1°%

=

o X

#5 |nRoads DTM
=i

&3 GEOPAK TIN
=

% LandXML

A MX
- LandX{ML

% MK Genio
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3. Project Name: J5P3181 Terrain Existing Preliminary
Project Description: Existing Ground

Export Options: Export Triangles Only

48 Export Terrain Mode - X
Select Terrain | o |
BExport Format |L.andxl'u1L {ml) o |
Export Options Ed
Project Name |J5P31E1 Temain Existing Preliminary |
Project Description |Existing Ground Preliminary |
Export Options |E::purt Triangles Onby g |

4. Accept all of the prompts from the dialog by left-clicking on the screen.

5. When saving the file if you get the following dialog select No Wizard and then select

OK.
# Select a Wizard *
Document Creation Wizards
| Cancel |

Mo Wizard
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6. Fill out Export Terrain Dialog as follows:

Export Terrain

General

Folder

data-01

| Select

Document

Mame:

Description:

File Mame:

Format:

Application:

| J5P3181 Terrain Existing Preliminary. xml | ﬂ

| From Paoint Cloud

| J5P 3181 Terrain Existing Preliminary . xml

| = xml Format. ..

Department:

XML Data

{ || 2none e

Save

Cancel

*

7. Select File > Update Server Copy.
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2.1 Objectives

Understand and use Feature Definitions

Create PI based horizontal geometry using the Complex by PI tool

Use the OpenRoads Technology heads-up display and element manipulators

Associate Design Standards with alignment geometry and review feedback when design
standards are violated

Import geometry from native geometry database

e Discuss using manipulators and handlers

2.2 Definitions

Civil Geometry is a dynamic, interactive, rules-based approach to geometry that provides an
unprecedented level of associativity by preserving design intent, snaps and Civil AccuDraw input.
The results of the tools are intelligent MicroStation graphic elements which can be dynamically
edited and associations between elements are automatically updated.

In addition, the result of using the Civil Geometry tools are graphical geometry elements that are
stored as MicroStation elements. No external geometry file is required. The MicroStation
elements serve as the geometry elements with additional intelligence applied to store the rules and
associations.

2.2.1 Coordinate System

The Coordinate system is defined with XYZ Coordinates. The X and Y Coordinates define a
horizontal plane, while the Z Civil defines the vertical dimension. All points in a civil geometry
element are defined by at least an X coordinate and a Y Coordinate. If an elevation is to be
stored, the Z Coordinate will also be defined.

Y
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The XYZ Coordinates can also be referred to in Northing (N), Easting (E), and Elevation (Z)
Coordinates. The Northing Civil refers to the Y value, the Easting Civil refers to the X value,
and the Elevation refers to the Z value.

v N

ZsElev. X E

The user must be aware of the Coordinate system the data is in, and the Coordinate system that
GEOPAK is using. When referring to the XYZ coordinate system, the Coordinates are listed as
(X,Y,Z). When referring to the Northing, Easting, Elevation coordinate system, the
Coordinates are listed as (N, E, Elev.). When translating this to the XYZ coordinate system, the
Coordinates would be (Y, X, Z).

2.2.2 Points

Points are defined by a single set of Coordinates. Each point will have an X and a Y Coordinate.
The point may also have a Z coordinate if an elevation is defined.

Points can be stored from a set of Coordinates, or located from other elements. To define a point
from another point, a distance and direction need to be defined.

ZsElev.

Modifiers can be added to the direction and distance. An offset can be applied. This will locate
the point at the specified distance and direction from the starting point, then perpendicular to the
specified direction for the specified offset distance. A positive offset will go to the right of the
specified direction, and a negative offset will go to the left of the specified direction.
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2.2.3 Lines and Linear Elements
Lines are defined by a location point and a direction, and are infinite in length.

Civil Geometry Linear Elements are a portion of a line that is defined by a beginning and an
ending point.

2.2.4 Curves

Curves are a segment of a circular arc. Curves can be defined by either the arc method (central
angle that produces a 100’ arc) or chord definition (central angle that produces a 100’ chord).
MoDOT uses the arc definition for all new alignments; however the chord definition has been
used in the past, and may still be shown on old plans. This is configured in design file settings >
Civil Formatting.

A curve has several points associated with it. These points help to define the curve, and are
stored automatically when the curve is stored.

PC — Point of Curvature; Beginning of the curve.
PT — Point of Tangency; End of the curve.
PI — Point of Intersection; Point where the two tangents meet.

CC — Circle Center; Point at the center of the circle from which the curve is segmented.

Horizontal

Deflection Angle (Delta) (A)
cc”
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2.2.5 Spirals

Spirals are a transitional curve. Typically a spiral will transition from a tangent (infinite radius)
to a specified radius defined by a curve. Spirals can also transition between 2 specified radii as
defined by 2 curves.

Several points are also stored with a spiral. They are as follows:
TS — Tangent to Spiral Point

SC — Spiral to Curve Point

CS — Curve to Spiral Point

ST — Spiral to Tangent Point

PISCS — Overall Point of Intersection for the spiral-curve-spiral combination.

PIscs . O,

Circular Curve
Route50-1

Back Spiral
Routeb0-1B

Ahead Spiral
Route50-1A

2.2.6 Complex Elements

Complex Elements are a combination of other elements. They can consist of linear elements,
curves, spirals, or other Complex Element. Complex Elements can represent horizontal
alignments, or the horizontal location of some element. Complex Elements have stationing
associated with them. Locations along the Complex Elements can be determined by the
stationing. If the stationing is adjusted along the Complex Elements a station equation is used.
The stations from the beginning of the Complex Elements to the first station equation are referred
to as Region 1. The stations from the first station equation to the second station equation or the
end of the Complex Elements are referred to as Region 2.

Region 2
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2.2.7 Profiles

Profiles are vertical alignments defined by stations and elevations. They are associated with
some horizontal plan element. Profiles can be stored with or without vertical curves. Profiles
without curves generally represent the existing ground profile, or a ditch profile. Profiles with
vertical curves are generally used as proposed corridor.

VPIT n4
VPI n2 Profile without Curves "
VPT n1
VPIT n3
VPT n2 Profile with Curves VPI n4
VPT n1
VPIT n3
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2.3 Open Roads Preferences

The seed files delivered in the workspace have MoDOT design file preferences configured.

2.3.1 Preferences (ORD Updated)

Category
Database
Descartes

Help Settings
Input

Language

Look and Feel
Maouse Wheel
Operation
Position Mapping
Raster Manager
Reference
Render

Ribbon

Spelling

Tags

Text

Update Settings
View Options
View Options - Civil

:j Preferences [MeDOT_OpenRoadsDesigner]

>
Marme for Prefererl'ﬁxés: Default Preferences

Show Energy Grade Line False ~
Hydraulic Grade Line Color Il [0.0.255]

Energy Grade Line Color B [255.0.0]

Hide 3d Model on Creation True

Show Conduit '\Wall Thickness In | False
Manipulator Settings L
Manipulator Size 10.0000

Maormal Colaor [ [255.128.0]

Read-Only Colar [ 1 [211.211.211]

Selected In Property Pane Color [ [255.255,255]

Selected Color [ ] [255.165.0]

Manipulator Font Arial

Manipulator Font Scale 1.0000

Manipulator Transparency 30.0000

|se Shaded Mampulators True

Superelevation Settings -

W
Focus ltem Description:
Defaults QK Cancel

This dialog provides settings for the cursor prompt, manipulators, and various operational toggles.
Enable this dialog from the File > Settings — User > Preferences menu and selecting the View

Options-Civil category.

Missouri Department of Transportation
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Manipulator Settings

These settings allow the user to control the settings and symbology of the civil geometry
manipulators and any associated text.

Superelevation Settings

When the super elevation components are drawn into the design file, these two options allow the
user to specify whether they are to be drawn as Color Shaded Fill or Boundary Only.

Survey Locator
This setting is used by the Survey tools to control the display and symbology of the locator.
Survey Maximum Error Ellipse

This setting allows the user to specify a major error ellipse value with regard to the standard
deviation resulting from a Least Squares Adjustment. Any standard deviation exceeding this
limit results in a graphical flag based on this symbology.

Survey Medium Error Ellipse

This setting allows the user to specify a medium error ellipse value with regard to the standard
deviation resulting from a Least Squares Adjustment. Any standard deviation exceeding this
limit results in a graphical flag based on this symbology.

Survey Minimum Error Ellipse

This setting allows the user to specify a minimum error ellipse value with regard to the standard
deviation resulting from a Least Squares Adjustment. Any standard deviation exceeding this
limit results in a graphical flag based on this symbology.

Aquaplaning Settings

This setting allows the user to specify a low risk upper limit up to a high risk upper limit.

3/28/23 Missouri Department of Transportation 2-7



Chapter 2 - Horizontal Geometry

OpenRoads Designer Road 1

2.4 Design File Settings

Ej Design File Settings
o s
= Precision 0.12
Active Angle Eguaticn By Index
Active Scale
Angle Readout Radius Settings ~
Auis _ Degree Of Curve Method ~ Arc
il Degree Of Curve Length | 100.0000°
Color Fadius Toggle Char d
Fence
Grid Spiral Settings .3
lsometric Spiral Type Clothoid
Locks
Snaps Profile Settings Ed
St
m:;;ﬂ Elevation Precision 0.12
Working Unit Slope Format Percentage
orkng Units Slope Precision 0.12

Ratio Format Run:Rise

Ratio Precision 0.1

Yertical Curve Parameter For| Kvalue o

Focus ltemn Description
Select category to view.
oK Cancel

Design File Settings dialog provides options for civil settings that control civil annotation within
the design file. Enable this dialog from the File > Settings — File > Design File Settings menu and
selecting the Civil Formatting category.

e Coordinate Settings

Controls the display and precision of their coordinates within any of the civil dialogs. In
addition, this setting also controls how any inputted coordinates are interpreted. For
example, if set to “X, Y™ then all coordinates are interpreted and displayed as being in
the “X, Y” format. If set to “Nothing, Easting” then the same applies.

e Ratio Settings (Distance: Offset)

Controls the display and precision of ratios within any of the civil dialogs. In addition,
this setting also controls how any inputted ratios are interpreted. For example, if set to
“1:D” then all ratios are interpreted and displayed in this format (1:100, 1:50, etcetera).
If set to “D:1” then the ratios are similarly displayed and interpreted (5:1, 10:1, etcetera).
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Station Settings

Controls the format, delimiter and precision of the station values to be used and
displayed in the civil dialogs. Equation can be set to:

By Name - This is the standard InRoads presentation (A100+00, B105+00, etcetera).

By Index - This is the standard GEOPAK presentation (100+00 R 1, 105+00 R 2,
etcetera).

Radius Settings
Degrees of Curve Method - Two options are available, Arc and Chord.
Degree of Curve Length - This sets the standard definition of a 1 degree of curve.

Radius Toggle Char - This allows the user to specify which character will be used
within the civil dialogs to ‘toggle’ between a radius definition and a degree of curve
definition. The letter d is the default setting.

Profile Settings - Controls the precision and display or input formats of slopes and
ratios within a profile context. In addition, sets the default Vertical Curve Parameter
Format (Radius, K Value or M Value).

3/28/23

Missouri Department of Transportation 2-9



Chapter 2 - Horizontal Geometry OpenRoads Designer Road 1

2.5 Features and Feature Definitions

Access the Feature Definitions Toggle Bar from the Geometry Ribbon in the OpenRoads
Modeling Workspace.

E’J OpenRoads Modeling v HI‘_::? - T ’
m Home Terrain Geometry Corridors

k oy < Import/Export ~ Lh- (4
7

’ . M, /
5 Design Elernents = ' ’

Element ... ; Civil Repo
Selection i T 9 Standards ¥ Toggles - v
Selection Wy Set Design Standard
Properties fb  Design Standards Toolbar
W Set Feature Definition
“® Feature Definition Toolbar
gg Match Feature Definition
?' Civil Message Center
{0 Set Element Information
FH  Speed Table

Having the Definitions Toggle Bar open and available is very useful for expediting the association
of a feature definition to a new geometry feature.

'E?Q MoDOT _Baseline_Proposed V&P{f "H,_,|;_,r&\ {?‘:’ o--:T @

Feature definitions are used to define options when creating features. These are the items which
are created in advance, usually used across multiple projects, and define symbology, annotation
and quantities. The feature definition is assigned (usually) in the plan model, and optionally in
profile and 3D feature definitions.

A Feature is anything that can be seen or located and is a physical part of your design representing
a real-world entity. Examples include curb and gutter, pavement, power lines, trees, etc.

A feature’s definition is one of its properties. At any given time in the design process, the feature
will have horizontal geometry, vertical geometry, 3D geometry or a combination to define its
location. Generally, the feature’s definition is assigned at time of creation, but can be assigned
after-the-fact.
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Most Civil tools have entry fields for Feature Definition in their dialog as illustrated below.

Method | Manual e |

Maximum Gap |D_D328 |

Feature ~
Feature Definition | Use Active Feature
Mame Baseline Prop

The rules applied to Feature Definitions are:

e Ifno Feature Definition is selected, the active MicroStation symbology is used and no
feature is defined, but you can define a Name Prefix.

e If a Feature Definition is assigned, a Name Prefix is applied, and the symbology,
attributes, and annotation defined in the feature definition are applied to the element.

2.6 Design Standards

ﬁjﬁ )p.(_j |4 Lane"8% Super |« | |St|:||:||:|ing Sight Dis ~

Design standards are used to monitor required curvature and other alignment checks on horizontal
Civil Geometry elements and slopes and K values on vertical geometry elements. The standards
are stored in a design library (DGNLIB) which can be read-only and stored in a central location
for use by all users and referenced by the configuration variable MS DGNLIBLIST. A DGNLIB
is an empty file (does not contain any MicroStation elements) similar to a seed file where you can
set up various MicroStation and Civil resources. An organization can utilize numerous DGNLIBs
to facilitate management of their standards. For example, horizontal and vertical standards could
be stored in one DGNLIB while other standards would be defined in other DGNLIBs. If utilizing
both Metric and English units, you may want a separate DGNLIB for each.

The standards are set up within the Explorer. Note the hierarchy from the Explorer is mirrored in
the Design Standards Tool Bar pick lists. The hierarchy is customizable to conform to your
organization’s standards. As most organizations utilize AASHTO standards, the default libraries
included in the installation package are based on the 2001 and 2004 versions of A Policy on
Geometric Design of Highways and Streets.”

The Explorer is accessed by selecting The Drawing Ribbon > Explorer icon .1t is more efficient
to complete the vertical standards first, as they are referenced when building the horizontal
standards.
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Right-click on the individual entry and select Properties from the pop-up menu to review the

settings
Froperties (OpenRoads Standards) * 0 X Explorer * 01X
4 [ Selection (1) & File v |
4 I Horizontal | ¥ Items w |
ﬂl 2 Lane | Gﬂ Resaurces v |
|
| -/ OpenRoads Model - |
|E Sheet Index L4 |
|E€E Links v |
- OpenRoads Standards S
Design Values ~ Q -g '. =
0.0000 | Searc Pl
Default Radivs | 0.0000°
4
Minimum Radius| 0.0000° @ Standards
Transition Type | Table F Libraries
Table — [ Feature Definitions
Include Transitio) True
Check Tangency| True I Feature Symbologies
Arcs Py I Annoctation Groups
0.0000" [ Annotation Definitions
Minimum &rc Ler| 0.0000° 3 Civil Cells
Tangents ~ 4 Design Standards
0.0000" 4 AASHTO Design Standards 201
Minimum Tanger| 0.0000° d ﬂl Horizontal
Maximum Deflec| 00°00°00™
b 5B 2 Lane
Wertical Design Standard W b ﬂl*’r Lane &
b I Vertical
[ Terrain Filters
B Survey Settings
b Utility Filters
P - B Civil Geo 15P3181_2.dgn (Defaul
‘,.A‘L ,.1-_---‘ g — La '—..I..J @ j w - }L“‘ I

Horizontal Design Standards Properties 4 Lane example
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Properties (OpenRoads Standards)

* 0 X | Explorer

F

() Selection (1)

f& File

EE. Stopping Sight Distance @ Items

Eﬂ Resources
| OpenRoads Model
i Sheet Index

% Links

| OpenRoads Standards

Vertical Design Standard LS

Q QL.

v 0 x

> ¢ ¢|[¢ ¢ ¢ ¢

0.50%

|5€.—;m-": ol |P=

44

Maximum Slope | 10.00%
Maximum Differe| 0.00%

Wertical Table Ty K Table
Table

il

- R N — -/
” Y

4 "W Standards
P Libraries

> 8 Civil_Geometry_J5P3181_2.dgn (Defaul
e b e et gl Ty, . --'&“f /q . Tl e

» W8 Feature Definitions
M8 Feature Symbologies
M8 Annotation Groups

b
b
b W8 Annotation Definitions
b M8 Civil Cells
4 | Design Standards
- AASHTO Design Standards 201
> B Horizontal
4 B vertical
M Passing Sight Distance
8% Stopping Sight Distancy
13 Terrain Filters
b Survey Settings
B Utility Filters

Vertical Design Standards Properties
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2.7 Viewing and Accessing Horizontal and Vertical Standards

The Design Standards branch lists the design standards that are available within the active design
model or a DGN library. The Design standards defines Design standards that are used to assist the
designer in maintaining required curvature and other checks when performing geometric layouts
and are normally based on accepted standards for a geographic area or authority, these standards
are stored in DGN libraries.

The properties for each Horizontal standard are:

e Design Values
Speed - this is the design speed for the standard.
Default Radius - this is the radius used to populate commands when initiated.
Minimum Radius - this is the minimum radius for the corresponding design speed.
Utilizing values lower than this radius will cause a warning to be displayed.
Transition Type - can be by Table or Equation.
Table - If transition type is table then this is used to populate the table.
Include Transitions
Check Tangency

e Arcs
Maximum Arc Length
Minimum Arc Length

e Tangents
Maximum Tangent Length
Minimum Tangent Length
Maximum Deflection - the maximum angle between the lines where two tangents join
without a curve.

The properties for each Vertical standard are:

e Vertical Design Standards
Minimum slope
Maximum slope
Maximum difference in grade
Vertical Table Type
Table
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2.8 Civil AccuDraw

Civil AccuDraw performs many of the same functions as MicroStation AccuDraw but has greatly
expanded capabilities for the civil designer. It allows the user to define a point location at any
stage of any placement tool (MicroStation or Open Roads) and accept input that results in more
sophisticated point locations.

W
b4
Civil
Toggles =
Accessing Civil AccuDraw

Civil AccuDraw can be accessed from Geometry Ribbon> Civil Toggle pull down > Civil
AccuDraw

E’J OpenRoads Modeling v l:'l'._l . * = la -
m Home Terrain Geometry Corridors Model Detailing

G Dmewbgn s (S 75 |
P T o

#; Design Elemnents . ’ ) .
‘ . Civil Reports | Lines Arcs

Element ... .
Selection Lt *  CIi Standards ~ Toggles = -
Selection General'.ji:_ Civil Sccudraw
Properties - .

Activate Rules

Deactivate Rules

Rermowve Rules

% X @ &

Deactivate Reference Rules

~p Hadel

Benefits

There are many benefits in using Civil AccuDraw.

1. It extends the drafting power of MicroStation by providing Civil point location
methodologies in all the MicroStation and Civil commands. For example, a user
will be able to place a cell at an offset using the normal place cell but invoking
Civil AccuDraw to enter the station and offset.

2. It will eliminate the need to create temporary construction geometries just to
perform more complex point locations. For example, to place a line at a given
distance from 2 points a user would need to draw 2 circles at each point with the
desired offset as the radius of each station and then place a line tangent to these
circles, and finally delete the unwanted circles. Civil AccuDraw provides a
Distance from Point snap where the point can be identified, the offset entered, and
the data point applied to the construction.
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3. When used in conjunction with the Civil Geometry commands the resultant
elements are constrained by rules set by the selection of the Civil AccuDraw
ordinates.

4. The Civil Geometry heads up display options are enhanced when Civil AccuDraw
is active and the options available are determined by the method selected.

Use Tips with the Geometry commands
1. Selecting the Tab key while in an entry field will change focus.
Selecting Enter will set the value in the field and lock it
Selecting the End key will unlock the field
Selecting the left or right arrow key will move through the favorite options.

nkhwn

Selecting the down key will bring up the associated command entry dialog in
addition to the heads up display.

2.8.2 Civil AccuDraw Overview

Toggle Civil AccuDraw on/off.

Drop down list of various tools including Civil AccuDraw settings and common
shortcuts. This drop-down is also available by pressing space bar when any Civil
AccuDraw field has focus.

These are the ordinate systems delivered in a default installation.

e Distance — Direction

Station — Offset
DeltaStation-Offset

e Distance — Direction Unlinked with two origin points
e Distance — Distance

e X-Y

e Dx-Dy

[ ]

[ ]

In a three-dimensional design file there are two additional icons

4| Sets the elevation ordinate

i Py =~
s | . | -\\_._z\

s ProfileOffset

Elo~ @ 1 _,T A AL A
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Some differences between the MicroStation AccuDraw tool and the Civil AccuDraw tool:
a. Civil AccuDraw compass will always point north regardless of view rotation.

b. Civil AccuDraw uses a heads-up on-screen prompt at the cursor to allow
precise key-in of distance and direction. A fixed dialog box becomes
available when the down arrow is selected.

c. The Civil AccuDraw compass will always be circular. MicroStation
AccuDraw changes the compass to rectangular for Cartesian ordinate systems.

i

" = Civil AccuDraw Settings -
& J AccuDraw Settings L} —
The Operation tab is like that of MicroStation
AccuDraw. Operation Display Coordinates
J Opergtiops of the same name have the same Auto Load
functlgn in both Accu.Dra.ws. Floating Origin
e Selection or de-selection in one AccuDraw Context Sensitivity
does not affect the selection in the other = _
AccuDraw. L e
e Selecting the Show AccuDraw Dialog will [] Auto Point Placement
result in the dialog and the heads up display [] Sticky Z Lock
both being available to the user during element [] Always Show Compass
placement. Auto Focus Fields
Default Origin: | View center on active Z

:J AccuDraw Settinl}é —

The Display tab contains settings for:

Operation Display Coordinates
e Color of compass axis
e Points configures the number of points in the Kaas: | E— hd
compass circle Y axis: -
e Color of the constraint lines Hilite: -
. . . —_—
Whether you want to see th@ constraint lines fame -
and color of the constraint lines -
Fill: | m— -
Dialog Size: | Mediurn ~

[ ] Delayed Update
Show Megative Angles

The shortcut button brings up the same shortcut list as
used by MicroStation AccuDraw.

Both MicroStation AccuDraw and Civil AccuDraw shorteut Key-ins

access the same shortcut.txt file.
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The Coordinates tab contains the same round off and indexing settings as MicroStation
AccuDraw and function the same way.

e Civil AccuDraw has additional settings &4 AccuDraw Settings — Y
that are provided to allow the round-off
of station and offset values.

e The numbers must be changed to values
other than zero to be accepted. Coordinate System

Rotation: | View 7

Operation Display Coordinates

Type: |Polar -
Unit Roundoff
Distance: | 0.0000
Angle: | 00°00'00"

O O

Indexing
Axis
Distance

Tolerance: | 10

The Favorites tab allows for the configuration of the most commonly used ordinate systems. It is
one of the primary differentiators between Civil AccuDraw from MicroStation AccuDraw. The
favorite selected determines what input fields are available during the placement of an element.

B Civil AccuDraw Settings I. = | |ih_J
| Operation I Cisplay I Coordinates | Favarites |
Mame Ordinate 1 Ordinate 2 Commo... lcon i
Dist-Dir Unlinked  Distance Direction Mo B Civil_Accudraw_Distancelirection2
Dligt-Dist Distance Digtance Mo ) Civil_Accudraw_DistanceDistance
XY X Y Yes = Civil_Accudraw_xXY
DX DY DX Oy Yes 1} Civil_Accudraw_DxDy
Station-Offset Station Cffset Yes ..fCi*.riI_ﬁ«:cudraw_StationDHset E
DeltaStation-Offset  Delta Station et Yes #‘ Civil_Accudraw_DstationOffset
Dir-Dir Direction Dlirection Mo A Civil_Accudraw_DirectionDirection
I |x Y No ~ Civil_Accudraw_XY 1
1 | T b
[ Add ] [ Edit ] [ Delete @ ' X

Ordinate 1 and Ordinate 2 are the measurement methods used in determination of the
coordinates.
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Common Origin has a Yes/No option.

¢ Yes indicates that both ordinate measurements come from the same origin location.
e No indicates each ordinate has a different location.

To add a new favorite:

Select Add

Key in the Name

Select the Ordinates.

Select whether the ordinates share a common origin.

b=

2.8.3 Simple Linked Favorite Civil AccuDraw Workflow

A Linked favorite has two ordinates or measurement methods that share the same Point of
Beginning (POB) or Origin.

Ciil AccuDraw |E|

S of [©lo~ @ -1 5 L 84

-

1. Ensure Civil AccuDraw is active. If it is active then the first icon in the toolbox
will have an orange
background.

2. Set the active symbology or
active feature. If no feature
is assigned, the element will :
use Default. f

3. Start the tool of interest and !
place the first point. This
can be by XY=key-inor a
data point. If the Civil
AccuDraw XY favorite is
active the X and Y fields
will be available in the :
heads up display. e .

Distance |
I:Directil:nn 2674342 869"

4. @ Select the Dist-Dir
favorite. Entries in the distance and direction fields present a dynamic circle and
line feedback for the constraints.

5. Key in a distance and then press the Enter key to lock the distance.

6. As the cursor moves over one of the compass points (north, south, east or west)
there is a color change feedback indicating a compass direction locks.

7. To unlock a value use the End key.
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8. Data Point to accept the value.

2.8.4 Simple Un-Linked Favorite Civil AccuDraw Workflow

An Un-Linked favorite has two ordinates or measurement methods each with a unique Point of
Beginning (POB) or Origin.

Civil AccuDraw |E|

S o | OPN® F i A M

1. Ensure Civil AccuDraw is active. If it is active then the first icon in the toolbox
will have an orange background.

2. Select an element placement command.
3. Set the active symbology or active feature.

4. Start the tool of interest for example Distance-Direction. O~

5. Place the first point. This can be by XY= key-in or a data point. If the Civil
AccuDraw XY favorite is active the X and Y fields will be available on the Heads
Up Display.

6. With the focus in the distance field press the letter (O) on keyboard. Then left
click on the position to set the origin for measuring distance. This could be a
graphical element, a terrain Model element, a Civil Geometry Element or a data
point.

'I Distance |
.| Direction | 27:0838"

7. The origin shortcut (O) in Civil AccuDraw waits for a data point before setting
the origin. This is to provide capability for the (O) shortcut to also choose the
baseline for station offset ordinates.
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8. Select the Tab key to move focus to the direction field, press (O) again, identify
the location for the second ordinate point of beginning, and click a second data
point to set the direction origin. This results in two independent compasses to
measure the distance and direction. Both distance and direction can be locked as

needed.

8°40'34.6"E

182.580 X |Enter End Point |

f ‘| Distance 4

x

. ‘. Distance | 182.580

Direction | N15°48730"W

13

2.8.5 Station-Offset Linked Favorite

The Station and Offset linked favorite pulls the station and offset from the element identified
after the origin shortcut (O) is entered. Selecting Tab will lock the value.

Station

Offset |6.653

Enter Start Point
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2.9 Civil Horizontal Geometry Commands

Civil Horizontal Geometry tools can be accessed by selecting the Geometry Ribbon from the
OpenRoads Modeling workspace

&1 OpenRoads Modeling Al le- 2820 - To\de-proj\Bill\Miller\J5P3181\ data\ Civil_Geg:

m Home Terrain Geomet Corridors Model Detailing Drawing Production Drawing View

k e i< Import/Export = _\l/_ ?.&f‘“ A ("' j#_ V" Offsets and Tapers = ;f 7)";
r,
|5 Design Elements ~ o g L

A Reverse Curves ~

Element ... ) Ciwil Reports = Lines Arcs  Point Modify  Comples
Selection L} * L Standards ~ Toggles~ = ~ v v 2 s ~ " Geometry;
Selection General Tools Horizontal
Properties ] Explorer

B View 1, Default

| | File hl| [~ S W <

J5P3181_2.dgn [2D - V8 DGN] - OpenRoads Designer COMMECT Edition

1 Open Profile Model |\ g - T . ]
— | 4 AY P * f:;{ _fy

% Set Active Profil —  — Ay e

: e TreE Lines Curves Element Modify Complex

1 Transform  Simplify Complex Table
¢~ Profile Creation = v v Profiles - v Geometry ~ plify £

ine Editor

Vertical Common Tools

S

&) ) | FELEL O3 G
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2.9.1 Point Geometry

There are four point options; Place Point, Equal Space Points, Locate Point, and Modify Point.

+  Point
. Equal Space Points
¢ Locate Point

<27 Maodify Points

&

Point

Constructs a civil point element.

+
o

+

Equal Space
Points

Inserts a specified number of points, points at a defined interval, or a combination
of both into the Vie

W

¢

=

Locate Point

Store a new point based off three existing points using one of the three methods,
Angle Resection, Points of Intersection, and Points on Curve.

] Modify the elevation and/or Rotation of an existing Point
T
.
Wt
Modify Point
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Locate Point (Methods)

4% Locate Point  — >
Method Points Of Intersection |~
Paoint 1 b
Paoint 2 e
Point 3 e

Radius 50.0000°
Feature N

Feature Defimtion OGO Point e

Mame COGO Poirt

Description

Points on Curve:

2nd Known Point
.--""_-4__""&.,__11
‘r;rr" ‘Hh"\.h
3rd K Paint
1zt Known Point rd f.nown Foin

Eumpugad Puoint

Points of Intersection:

2nd Known Point

1zt Computed FTLJ ........ ..
ERa Y ! 0
B ! Jrd Known Point
Angle Resection: 1st Known Point H jf
1 §
% Radius/
2nd Known Point ‘-.,. }f
+ Y f
1zt Enown Point 11 ;I
: vt
1st snd 3rd Known Point xx If
Angle "-E‘

Computed Point

Points of Intersection:

Z2nd Computed Point

Forezight Point

B acksight Point

Distance

Angle

Occupied Point M"x

LY
'l.\“
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2.9.2 Line Geometry

There are various line placement tools (By points, To elements, From elements, Between Arcs,
and Chamfers.

Line Between Points

Line To Element r
M¢  Line Between Arcs

Line From Element r

[~ Chamfer Between Points

Creates a line between two user defined points.

Line Between Points

Constructs a line at a skew to a reference element.

A

Line to Element

)N Constructs a line between two previously placed arcs.

-
T

Line Between Arcs

L Constructs a line at a skew to a reference element.
]

Line From Element

F Constructs a line at a skew from a base element. See below for
r extended tool options

Line from Element

l Planes a corner, example, it alters an existing intersection by
inserting a line between the elements.

Chamfer Between Points
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Line to Element Tools

[

Simple Line to
Element

Creates a line without any transition to another element at zero degrees skew
angle, applicable only when the To element is a curve, Offset locked at zero.

%

Spiral-Line to
Element

Creates a line with a spiral transition to another element at zero degrees skew
angle, applicable only when the To element is a curve, Offset locked at zero.

L]

b |

Curve-Line to

Creates a line with an arc transition to another element at zero degrees skew
angle, applicable only when the To element is a curve, Offset locked at zero.

Element
Y Creates a line without any transition at user defined skew angle, Offset locked
4 at zero.
By Angle Line
to Element
y Constructs a line at a skew to a reference element.

Line to Element
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Line from Element Tools

[

Simple Line from Element

Creates a line without any transition from another element at zero
degrees skew angle, Applicable only when the From element is a
curve, Offset locked at zero.

r

[

Spiral-Line from Element

Creates a line with a spiral transition from another element at
zero degrees skew angle, applicable only when the From element
is a curve, Offset locked at zero.

r

f

Curve-Line from Element

Creates a line with an arc transition from another element at zero
degrees skew angle, applicable only when the From element is a
curve, Offset locked at zero.

.

By Angle Line from Element

Creates a line without any transition from another element at a
skew angle you define, Offset locked at zero.

A

Constructs a line at a skew from a base element.

Line from Element

2.9.3 Arc Geometry

Various arc placement tools (By points, To elements, From elements, Between Arcs, 2 Center and

3 Center and Complex Transitions).

O

{ Arc Between Points

Arc To Elermnent

Arc From Elerment
Arc Between Elermnents

Y9 Complex Transition between Any element and Arc

Circle

Arc Between Arcs

3/28/23 Missouri Department of Transportation
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O

Circle

Draws a circle.

{r"*

Arc Between Points

Creates an arc between points.

C

Arc to Element

Constructs an arc based on a selected base element which controls
tangency at one end.

f"’*ll

-

Arc Between Arcs

Constructs an arc between two previously placed arcs. This tool has the
ability to optionally apply both a back and/or forward transition
between the base arcs and the constructed arc.

%

Arc From FElement

Constructs an arc based on a selected base element that controls
tangency at one end. The construct may also include an optional spiral
transition or arc transition (2 center curve).

[al

Arc Between Elements

Constructs an arc between two previously placed elements. This tool
has the ability to optionally apply a back and/or forward transition
and/or taper between the elements and the constructed arc.

g

Complex Transition
Between Any Element
and Arc

Constructs an arc between two previously placed elements. This tool
has the ability to optionally apply a Back Spiral and/or Ahead
Transition between the elements and the constructed arc.
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Arc to Element Tools

(=

Simple Arc to
Element

Creates a simple radius arc without any transition to another element, Offset
locked at zero.

%

2 Center Arc to
Element

Creates an arc with an arc transition to another element, Offset locked at
Zero.

{_‘l

Creates an arc with a spiral transition to another element, Offset locked at
Zero.

Spiral Arc To
Element
{ Creates an arc with a reverse spiral transition to another element, applicable
i only when the To element is a curve of opposite hand, Offset locked at zero.

Reverse Spiral Arc
To Element

L

Arc To Element

Constructs an arc based on a selected base element which controls tangency
at one end.

Arc from Element Tools

~)

Simple Arc From
Element

Creates a simple radius arc without any transition to another element,
Offset locked at zero.

D

2 Center Arc From
FElement

Creates an arc with an arc transition from another element, Offset locked at
Zero.
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”)

Creates an arc with a spiral transition from another element, Offset locked
at zero.

Spiral Arc From
Element
_:'_;] Creates an arc with a reverse spiral transition to another element, applicable
/ only when the From element is a curve of opposite hand, Offset locked at

Reverse Spiral Arc
From Element

Z€10.

=/

Arc From Element

Constructs an arc based on a selected base element that controls tangency at
one end.

Arc Between Elements Tools

(]

Simple Arc

Creates a radius arc without spirals or tapers at both ends, Offsets locked at
Zero.

ay

Spiral Arc Spiral

Creates a radius arc with spiral transitions but no tapers at both endsl, Offsets
locked at zero.

)

Taper Arc Taper

Creates a radius arc with tapers but no transitions at both ends, Offsets
locked at zero.

Fs

3 Center Arc

Creates a radius arc with radius transitions at both ends, result is a three
centered curve, Offsets locked at zero.

F>

2 Center Arc

Creates a radius arc with radius transitions at one end, result is a two
centered curve, Offsets locked at zero.
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£y Constructs an arc between two previously placed elements.

Arc Between
Elements

2.9.4 Offsets and Tapers

3 Offsets and Tapers *

—*  Single Offset Entire Element

F Single Offset Partial

L. Variable Offset Taper
=

<L Ratio Offset Taper

=37 Offsets the selected element by a constant value along the entire
— length
Single Offset Entire
Element
TFr Offsets the selected element by a constant value along a user selected
- station range
Single Offset Partial
| T_:_E Offsets the selected element by a variable amount along a user
selected station range
Variable Offset Taper
::L: Offsets the selected element by a ratio along a user selected station
[ range
Ratio Defined Taper
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2.9.5 Reverse Curves

Tools to assist in the layout of a horizontal alignment in which a curve to the left or right is
followed immediately by a curve in the opposite direction.

Reverse Curves ~
Reverse Curve By Angle
Reverse Curve By Radii Ratic

Reverse Curve By Tangent

BN N MK

Line At Angle

Reverse Transition

N

Reverse Curve by
Angle

Select in the Description

Toolbox
— Constructs reverse curves between previously drawn elements.
_.d_

'

Reverse Curve by
Radii Ratio

Creates a reverse curve where the second curve radius is a ratio of the first
curve radius. Offsets locked at zero.

—
P

Reverse Curve by
Tangent

Creates a reverse curve where the two radii are equal and you may specify
a tangent length between the curves, Offsets locked at zero.

Reverse Transition

1 Creates a simple linear element at a deflection angle measured from the
Line at Angle first picked element, Offsets locked at zero.
i Constructs reverse curves between previously drawn elements with an

optional tangent length between the two curves.
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2.9.6 Horizontal Geometry Spiral

Various spiral placement tools. (From elements, Between Elements)

= Spirals *
=L Spiral From Element

™ Spiral Between Elements

Select in the Description
Toolbox
e Constructs a spiral from a previously placed element, using this base
element to determine tangency at one end.
Spiral From
Element

~

Spiral Between
Elements

Constructs a spiral (or spirals) between two base elements that determine
tangency.
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2.9.7 Horizontal Geometry Modify

Stationing, Station Equations, working with Civil rules and copying civil elements.

Nt

Modify

Start Station
Add Station Equation
Add Internal Station Equaticn

Add Single Internal Station Equation

IRRURYIEY

+_ Copy Element

Transpose Elerment

o W

Insert Fillet
i Append Element

& Geometry Builder Edit

ﬁ

Start Station

Assigns stationing to an element.

=

Add Station Equation

Defines a station equation at a designated location on an element.

=

Add Internal Station

Add station equation(s) to an offset alignment in order to keep its
stationing matching the primary alignment.

Equation
=L

Add Single Internal
Station Equation

Add a single station equation to an offset alignment in order to keep
its stationing matching the primary alignment.
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The Copy Element tool creates a new instance of visible geometry
only.

Transpose Element

Reverses the direction of the element.

LT
s

Horizontal Insert Fillet

Constructs a complex element by appending additional elements in a
previously established complex element.

o
—
L

Constructs an element that best fits a course defined by a selected
linear object.

Append Element

IV/’E' Edit Geometry in a Spreadsheet type dialog called Geometry Builder.
Geometry Builder Edit
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2.9.8 Creating Complex Geometry

Creating and redefining Complex alignments, Best Fit, Offset tools (copy parallel) reverse curves,
and Create Geometry by Template.

Complex By Elerment
Complex By PI
Define By Best Fit

Geornetry Builder

TR

Geornetry Connector

-

Complex by
Element

Constructs a complex element of previously placed elements by joining them in
sequence.

=

Complex by

Creates a linear element with curves based on user input of PI (point of
intersection) locations. The curves can include transitions or set the radius to
zero for no curves at the PL.

T

Define by
Best Fit

Constructs an element that best fits a course defined by a selected linear object.

)

Geometry
Builder

Create an alignment in a spreadsheet type dialog.

AN
£

Geometry
Connector

No information is available for this tool.
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fj Complex By Elements - Constructs a complex element of previously placed elements by
joining them in sequence.

Ribbon: Geometry > Horizontal > Complex Geometry split button

Complex By Elements constructs a complex element of previously placed elements by joining
them in sequence.

J8 Create Comple.. — >

Method Manual v
Maximum Gap 0.0328

Feature Ll
Feature Definition _Baseline_Proposed e
Mame Baseline Prop

Workflow
Click Complex By Elements. The Complex Element dialog displays.
There are two methods of operation: Manual and Automatic.

. Using the Automatic method, hover over the beginning element until the directional arrow points
to the desired direction. Left mouse-click to accept the chosen element.

|Locate First Element

. At this point, the complex path will be highlighted. Left-click again to accept the complex
creation or right-click to cancel.

7
Accept Complex

Line
Level: Default
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. Alternatively, using the Manual method, select each element individually using the left-click.

LocatzElement

Once all items are selected, data point, example, left-click in the drawing area off of the elements
to accept the complex element creation.

Manipulators

When the elements are migrated to a complex element, the individual element manipulators
remain intact.

Properties
The rule data is also accessible in the properties of the individual elements making up the

complex element. Select the individual element to edit the properties. Most data in the property
pane can be edited to change any of the element's definitions.
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pé

Complex By PI - Creates a linear element with curves based on user input of PI (point of

intersection) locations. The curves can include transitions or set the transitions to none.

Ribbon: Geometry = Horizontal =& Complex Geometry split button

Complex By PI creates a linear element with curves based on user input of PI (point of
intersection) locations. The curves can include transitions or set the radius to zero for no curves

at the PI.

The transitions on the curves can be arc transitions or clothoid spirals using the following
methods. See Spiral from Element for a description of the various spiral parameters.

Spiral - Length
Spiral - A-Value
Spiral - Deflection
Spiral - Delta R
Spiral - RL

Curve - Length
Curve - Deflection
Curve - Delta R
Curve - Ratio

Workflow
Click Complex By PI. The Complex Element By PI

dialog displays.
Data point to set the beginning of the element.

NS
X\[._.. T Eirst Pl
Radius | fI 4
Data point to set the second PL
N/
7N

Radius 500.0000°

Back Transition -~
Type Spiral e
Method Length e
Length 200.0000

Ahead Transition "~
Type Spiral ~
Method Length e
Length 200.0000

Feature L

Feature Definition MoDOT_Baseline_Proposec «

Mame Baseline Prop

Ap
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4. Data point to set the third PI. Radius always applies to the PI prior to the one where the data
point is currently being set. You can edit the radius by keying in a new value in the prompt. This
is a triple toggle input. Toggle with left-right arrow keys to set back and ahead transition
parameters.

5. Continue to data point to add more PI points. Click the Reset button to stop adding PI points.

Manipulators

v .

o
4
Manipulators are available for:
e Distance and direction on each line segment

e Radius and transition parameter on each curve
e Drag handles at PI points
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2.9.1 Geometry Common Tools

L_t» X4 Ly~
S 0 4
Transform  Simplify Complex Table
Geometry Redefine Editor

Common Tools

>
A2

This single tool is capable of Translating, Rotating, and Scaling an element. Civil
elements are not valid for the three above separate power platform tools so this
tool can do all three modifications on regular or civil elements at once, if desired.

If civil elements are transformed, they become simplified elements, meaning if the

Transform element is a target of a rule then that rule is removed. A warning box appears if
civil elements are about to be transformed.
Simplify Geometry is a tool used for removal of intervals and external referencing
7 rules for horizontal and vertical geometries.
/7
Simplify
Geometry
2 Used to preserve the original Alignment name, allowing all rules built off the
,»'“";)j original geometry to update in line with the new geometry.
Complex by
PI
y Used to modify geometry in a spreadsheet type dialog where values can be
locked.
Table Editor
3/28/23 Missouri Department of Transportation 2-41
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2.10 Editing Horizontal Geometry

Once a Civil Geometry Element is placed, selection of that element will display the appropriate
manipulators, defining the element.

Manipulators

Manipulators are available for:

¢ Distance and direction on each line segment
e Radius and transition parameter on each curve
e Drag handles at PI points

4

Normal Line Manipulators

When the line is placed without any snaps and without
any Civil AccuDraw constraints, you will see the
onscreen manipulators as shown right. These
manipulators can be used to edit the line as follows:

e The distance and direction text manipulators
can be clicked to allow editing of the value

e The arrows parallel to the line can be used to
extend or trim the line (i.e., change the distance)

e The end point arrows perpendicular to the line can be used to rotate the line (i.e., hold
the distance and change the direction)

e The perpendicular arrow at midpoint can be used to move the line parallel

e The dot at the end points can be used to move the point without constraining the distance
or direction

e The dot at the midpoint can be used to move the line in its entirety
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Snap Manipulator

When a line end point has been snapped, the normal
manipulators are replaced by a snap manipulator. The end on
the left was snapped by key point, so you see a single dot »

and an icon indicating the snap type. f
You can move the snapped end in space by clicking the dot
and dragging. This breaks the snap and creates a new

endpoint location that might be a data point, a different snap
or a Civil AccuDraw input.

MMove Point

If you hover over the snapped end point dot, the normal manipulators will appear to allow
extend/trim or rotate of the line. This also breaks the snap. Similarly, when a line endpoint is
created by Civil AccuDraw, the normal manipulators are replaced by a single dot and the
AccuDraw manipulators. The AccuDraw Manipulators are text labels that can be clicked and
edited.

Hover over the dot to show the normal manipulators for rotate and trim/extend functions. This
replaces the AccuDraw input with the new input values.

2.11 Horizontal Geometry Properties

The rule data is also accessible in the properties of the line. Select the line and click Properties
from the heads-up menu. Most data in the property pane can be edited to change the line
definition. You can also select the geometry using the Element Selection tool and use the
Element Information dialog to make changes

e -
Bl -G v e X

Note: When you review geometry the Element Information dialog displays the terrain models
that the geometry belongs to, if any.

Feature Name 1
Feature Definition Default_Chain
291.5274,234 96880000
End Paint 443 2159,340.0575.0. 0001
Length 184 5347
Direction N5S5*1710"E
Length 184 5347
@ Direction N55=1710"E
Rk Start Point [ ] 291.53.234.97
T End Point [ 443.22.340.06
by C:"-:r

R
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2.12 Exercise #1 (Group): Ramp 4 Alignment

1. Within the Roadway\data-2 folder, open the file: Terrain_J5P3181.dgn

2. Create a new file named Civil Geometry J5P3181.dgn using the following the 2D seed
file:

pw:\CADD_Standards\Seed Files\Design - English\MoDOT _Design_Seed 2D.dgn.

This new file will hold Horizontal and Vertical Alignments for the project.

r; 1y
. ] T
3. Open the Coordinate System tool by selecting the OpenRoads Modeling et
Workflow =» Utilities Tab =» Geographic Section. C%j;f;lﬂte
4. Select “From File” icon.
Ej Gecgraphic Coordinate System — >
L) i {
"LH‘_-;' &, F] 13
Current Geograp k oordinate System
Mame: <MNone=
Description:
Source:

5. Select the Terrain_J5P3181.dgn file in the data-2 folder.
6. Verify the settings.

{2} Geographic Coordinate System - X

e &, T o £ H

e

Current Geographic Coordinate System
Mame: CD - Miller 2011

Description: NAD83/2011 Missouri State Planes, Central Z
Source; Derived from MO83-C
Vertical Datum: MNAVDES

7. Reference in the following file:
Terrain_J5P3181.dgn.
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8. Create the alignment as shown below and per the steps outlined on the following pages.

N OMe—=ON—Sh

— Uk
oo db-ce

NOTES :
STA.

0+00.00 RAMP 4

Connector Road

5+60.00

STA.

RAMP 4 END CORDINATES:

3/28/23
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Ramp 4

Beginning Point: Station 5+60.0000 Connector Road = Station 0+00.00 Ramp 4
Ending Point: X =1,606,618.6409 Y =866,205.6571

Beginning station of Ramp 4 is 0+00.00

Curve #1 Information

Direction Back =S45°37°39” E
Radius =900.00°
Direction Ahead =S63°56’17” E

Note: Before you start this exercise understand it is best to use the most accurate
information you are given. Information like Coordinates out to 4 decimal places,
and Line Direction bearings out to the “seconds” place, are all very accurate to use.
Things to avoid are Coordinates, Stations, and Distances only reported to two
decimal places. Referred

9. We first need to import the Connector Road Alignment.

a. Select the “Import Geometry” tool (by selecting the OpenRoads Modeling
Workflow, then Geometry = General Tools = Import/Export = Import
Geometry

b. Select the Connector Road.xml within your data-2 folder.

c. Set the following settings in the Import Geometry dialog and then select Import:

Import Geometry

=[] LandXmL
i-Alignment
i-}'—"tlignrr1ent‘d’\."l0DOT_Baseline_F’mpcset:I
E----Cor1nectorFfmad

[ ] Assign Feature Definitions from Table

Feature Definitions Table:

Assign Feature Definition

Linear Features: |MoDOT_BaseIine_Proposed \f|

Point Features: |No Feature Definition w |

Import Cancel
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10. Add the Connector Road Alignment Annotation by selecting the OpenRoads Modeling
Workflow = Drawing Production Tab =» Annotation Section =» Annotate Element

11. Within the Feature Definition Toggle Bar set the active feature to Alignment > MoDOT
Proposed Baseline and then Enable the Use Active Feature Definition icon.

f}:@' |MoDOT_BaseIine_Proposed

et @i A /[l

12. Select the Line Between Points tool from the OpenRoads Modeling Workflow =»
Geometry Tab = Horizontal Section.

13. In this step use the “Line Between Points” tool and Civil AccuDraw to place lines that
represent the two tangent sections of the Ramp 4 alignment. Make sure these two lines
are long enough so that they overlap each other. By overlapping the two tangent lines we
are locating the PI location of the Curve using the intersection point of the two Civil
Geometry Lines.

a.

First select the “Line Between Points” tool located in the OpenRoads Modeling
Workflow =» Geometry Tab =» Horizontal Section =» Lines Tools =» Line
Between Points.

Next, select the Civil AccuDraw tool and its Station Offset mode and key in the
values STA = 5+60.0000 (Connector Road), Offset = 0.00

Once the start of the alignment has been defined, continue to place the line using
Civil AccuDraw and its Distance-Direction mode at a bearing of S 45° 37> 39” E at
a length that would extend past the PI location of the Curve (a length of at least 200

feet will work). When typing in a bearing use a colon “:” in-between the
Degrees:Minutes and Minutes:Seconds. For this step you would type S45:37:39E

Note: If “Angle” is display instead of “Bearing” in the Civil AccuDraw heads-up
display select the keyboard keys “R” and then “T”. This is a Civil AccuDraw
shortcut to Rotate the compass to the Top view.

Select the “Line Between Points” tool, and using Civil AccuDraw and its XY
function, key in the coordinates X = 1,606,618.6409 Y = 866,205.6571

Once the end of the alignment has been defined, continue to place the line using Civil
AccuDraw and its Distance-Direction option at a bearing of N 63° 56° 17” W at a
length that would extend past the Overall PI location of the Spiral-Curve-Spiral (a
length of at least 1,000 feet will work). When typing in a bearing use a colon “:” in-
between the Degrees:Minutes and Minutes:Seconds. For this step you would type
N63:56:17W

3/28/23
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14.
15.

16.

17.

18.
19.
20.

21.

Note: If “Angle” is display instead of “Bearing” in the Civil AccuDraw heads-up
display select the keyboard keys “R” and then “T”. This is a Civil AccuDraw
shortcut to Rotate the compass to the Top view.

Deactivate Civil AccuDraw.

Next store the Curve by selecting the OpenRoads Modeling Workflow, then Geometry
Tab =» Horizontal Section = Arcs Tools = Arc Between Elements = Simple Arc
tool, and defining the tool with the following parameters:

Radius of Curve =900’
Notes:

e If you need to switch from Radius to Degree of Curve type in a “d” in the
Radius field and then the degree of curve value.

e When typing in a Degree of Curve use a colon “:” and place in-between the
Degrees:Minutes and Minutes:Seconds. For example, 3° 30’ 00” you would
type d3:30:00 or d3:30 for short.

e Spirals requirements come from the MoDOT Superelevation Standard Plans
which is based on AASHTO 2018 Green Book.

Once the tool is defined with the correct parameters select each tangent and place the
Curve trimming both tangents back.

Select Create Complex Element and to turn the individual element into one complex
element.

a. Name the complex element “Ramp 4”.

b. Make sure the stationing will be flowing (getting larger) in a southerly
direction

Add the Ramp 4 Alignment Annotation by selecting the OpenRoads Modeling
Workflow = Drawing Production Tab =» Annotation Section = Annotate Element

Using the “Start Station” tool set the Beginning Station to 0+00.00.
Set the Drawing Scale is set to 1”=50".

Generate a Horizontal Geometry Report by “left clicking” on the alignment and
selecting from the heads-up menu the Horizontal Geometry Report Tool.

a. Using the report verify your alignment matches the Alignment diagram at the
beginning of this exercise.

Select File > Update Server Copy.

2-48

Missouri Department of Transportation 3/28/23



Chapter 2 — Horizontal Geometry

OpenRoads Designer Road 1

Ooo
(V) (eyeQ) 8|buy uonosaQ

& %
S 2
2 ¢

SOAJIND)
|IBJUOZIIOH

2-49

Missouri Department of Transportation

3/28/23



Chapter 2 - Horizontal Geometry

OpenRoads Designer Road 1

Project: Default
Description:

Last Revised: 11/29/2022 21:39:36

Horizontal Alignment Review Report

Report Created: Tuesday, November 29, 2022
Time:

10:22:43 PM

File Name: c:Memp\dms23209\Civil_Geometry_J5P3181.dgn

Note: All units in this report are in feet unless specified otherwise.

Alignment Name: Ramp 4

Alignment Description:

Alignment Style: AlignmentiMoDOT_Baseline_Proposed

Station Northing Easting
Element: Linear
START () 0+00.00 R1 866742 6534 16056437897
PC () 0+27 16 R1 866723 6627 1605663.2010
Tangential Direction: S45°3739"E
Tangential Length: 2716
Element: Circular
PC () 0+27 16 R1 866723 6627 1605663.2010
HPI () 1+72.20 R1 866622.2282 1605766.8820
CC () 867366 9903 1606292 5893
PT () 3+14 78 R1 866558 5027 1605897 1809
Radius: 900.00
Delta: 18° Left
Degree of Curvature (Arc): 6°
Length: 287.62
Tangent: 145.05
Chord: 28640
Middle Ordinate: 11.47
External: 11.61
Back Tangent Direction: S45°3739"E
Back Radial Direction: S544°722'21"W
Chord Direction: S54°46'58"E
Ahead Radial Direction: S526°03'43"W
Ahead Tangent Direction: S563°56"17T"E
Element: Linear
PT () 3+14 78 R1 866558 5027 1605897 1809
END () 11+17.90 R1 866205.6571 1606618.6409
Tangential Direction: S563°56"17T"E
Tangential Length: 80312
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2.13 Exercise #2 (Individual): Route 54 Alignment

1. Create the alignment as shown below and per the steps outlined on the following pages.
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2. Within the Feature Definition Toggle Bar set the active feature to Alignment > MoDOT
Proposed Baseline and then Enable the Use Active Feature Definition icon.

f?Q |MoDOT_BaseIine_Proposed

et @i A /[l

3. Select the Line Between Points tool from the OpenRoads Modeling Workflow =»
Geometry Tab = Horizontal Section.

4. Activate Civil AccuDraw and then select the XY mode.

r.s _:; _+' T

5. Using the heads-up display, key in the coordinates of the first PI:

X =1,604,892.3100
Y = 868,014.5720

R N

Pl1604252 31000
Y| 868014 5720 %

Hint: After locking in each value move the mouse to ensure the value is set.

Data point to accept the placement of the first point.

When prompted to Enter End Point, make the Distance-Direction mode active in Civil
AccuDraw. This will change the heads display.

g | i

v

|
— =
-

|

©

A D AN 0n B

Locate the second point with a Distance = 1,600 ft and the Direction = S 34:57:33 E
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Hint: Directions or angles should be entered in this format DD:MM:SS. S34:57:33E

If Bearing is the MicroStation Definition, then the Alpha indicators (N, S, E, and W) should
be entered with no spaces before the DD and after the SS.

T X \
\\ !

Distance | 1600.0000 %
Direction %
~ |Enter End Paint |
" |Distance| 1600.0000 |2

\ .
. -
. -
;~;

Y

Y

9. Data point to accept.

10. Select the XY favorite from the Civil AccuDraw toolbar.

\If

AR
,}‘\

L O XD A o M

11. Place another line with a Start point at X = 1,608,412.4320 and Y = 865,359.6180

¢ el
“|¥|8es3596180 | &

Erter.StErt Point

3/28/23 Missouri Department of Transportation 2-53



Chapter 2 - Horizontal Geometry OpenRoads Designer Road 1

12. Define the End point as Distance = 3,100 ft and the Direction = N62:57:26W.

| . Distance | 3100.0000 )
T Direction | (T &

|Er15r End Paint | /
Distance| 3100.0000 4 '

13. Data point to accept.
14. Deactivate Civil AccuDraw.

15. Next store the Spiral-Curve-Spiral by selecting the Spiral Are Spiral tool located the
OpenRoads Modeling Workflow =» Geometry Tab =» Horizontal Section = Arc
Between Elements Tools.

Define the tool with the following parameters:
Radius = 2,400 ft
Spirals = 333 ft

Once the tool is defined with the correct parameters select each tangent and place the
Spiral Curve-Spiral trimming both tangents back.
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16. Select Create Complex Element and to turn the individual element into one complex
element. Name the complex element “Route 54”. Start the complex element selecting
the northern most end of the north line to ensure that stationing will be flowing (getting
larger) in a southerly direction.

17. Add Stationing and Tic marks to the Alignment using the Element Annotation tool
located under the OpenRoads Modeling Workflow = Drawing Production Tab =

{'j Create Co... — pod

Method |P-.|_rtn:|ma‘tic ol |
Maximum Gap |D_D328 |

Feature ~

Feature Definition |Jse Active Feature| - |

Mame | Route 54 |

Annotation Section.

Drawing Produ

b Place  Place

otes

= A AP A7 Y R

Edit Change Text Element

A
hJ
Lakel Text Text  Attributes ,-'E"-\ = Annotation v

ction Drawing View AQCESSRAMP

pPBC
N

Model
Annotation *

Text M Aembtations I

a. Select the Alignment
b. Reset to complete

18. Using the Start Station tool to apply a beginning Station to our Route 54 alignment of

602+59.49.

The Start Station tool located under the OpenRoads Modeling Workflow =»

Geometry Tab = Horizontal Section = Modify Tools.

fn

Parameters ~

[ ] Start Distance |0+00.00
Start Station  |602+59.49
Distance 0.0000"

3/28/23
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19. Next apply a Station Equation at 608+01.01 to even out the stationing going forward in
this alignment. Use the Station Equation tool located under the OpenRoads Modeling
Workflow =» Geometry Tab = Horizontal Section = Modify Tools.

Enter the following parameters:

Back Station = 608+01.01
Ahead Station = 608+00

€ Add Statio... — *

Ahead Station [608+00 |

Back Station  |[608+01.0100 |

Distance  |541.5200 |

20. Select the Horizontal Reports tool using the heads-up display of the RTES54 alignment.

A

Sl QX

| Horizental Geometry Report i

ok
™, X
[ %
(U ,ﬁ,x’
Uy o
O~
Y ~
b >\ -~
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21. Select the XSL report named HorizontalAlignmentReviewReport.XSL and compare
your results with the one below.

Horizontal Alignment Review Report

Report Created: Wednesday, December 7, 2022
Time: 10:10:34 AM

Project:

Description:

Default

File Name:
Last Revised:

c:Mtempidms24340\Route-54 dgn
12/7/2022 10:07:46

Hote: All units in this report are in feet unless specified otherwise.

Alignment Name: Route 54

Alignment Description:

Alignment Style: Linear\Design\Roadway\EOP_MNew

Element: Linear

Station

Northing

Easting

START () 602+59.49 R1 868014.5720 1604892 3100
EQMNBK 608+01.01 R1 867570 7635 1605202 5969
EQMAHD 608+00.00 R2 B867570.7635 1605202 5969
T8 () 611+21.16 R2 867307.5580 1605386.6160
Tangential Direction: S34°5T33"E
Tangential Length: 862.67
Element: Clothoid
T8 () 611421156 R2 867307 5580 1605386.6160
SPI () 613+43.21 R2 867125 5697 1605513.8524
sC () 614+54 15 R2 867039.1866 1605583.6396
Entrance Radius: 0.00
Exit Radius: 2400.00
Length: 333.00
Angle: 03°58°30" Left
Constant: 893.98
Long Tangent: 222 06
Short Tangent: 111.05
Long Chord: 332.93
X5 332 84
Y5 770
P: 1.92
K- 166.47
Tangent Direction: S34°5T33"E
Radial Direction: SE5°022TW
Chord Direction: S36°1T03"E
Radial Direction: S51°0357TW
Tangent Direction: S38°56'03"E

3/28/23
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Element: Circular

sC ()
HPI ()
cc ()
Cs ()
Radius:

Delta:

Degree of Curvature (Arc):
Length:
Tangent:

Chord:

Middle Ordinate:
External:

Back Tangent Direction:
Back Radial Direction:
Chord Direction:

Ahead Radial Direction:
Ahead Tangent Direction:

Element: Clothoid

CS ()
SPI ()
ST ()
Entrance Radius:
Exit Radius:
Length:

Angle:

Constant:

Long Tangent:
Short Tangent:
Long Chord:

xs:

Ys:

P:

B

Tangent Direction:
Radial Direction:
Chord Direction:
Radial Direction:
Tangent Direction:

Element: Linear
ST ()
EMD ()
Tangential Direction:
Tangential Length:

614+54 156 R2
618+78.38 R2

622+93.93 R2
240000
20702'54" Left
02"2314"
839.78
424 23
835.50
36.64
7.2
S38°56°03"E
S51°0357TW
S48°5T29"E
S31°0104"W
ShHE"HEEE"E

622+93.93 R2

624+04 99 R2

626+26.93 R2

2400.00

0.00

333.00
03°58°30" Left

893.98

222 06

111.05

33293

332.84

7.70

1.92

166.47

ShE"HEEEE

S31°0104WwW

SB1°3TER"E

S27°02734"W

S62°5T26"E

626+26.93 R2
647+66.54 R2
SB2°ET26"E
2139.61

667039.1866
866709.1931
868547.4080
B66490.5878

866490.5878
866433.3630
8663324040

866332.4040
865359.6180

1605583.6396
1605850.2348
16074505269
1606213.8010

1606213.8010
1606308.9726
1606506.7506

1606506.7506
1608412 4320
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2.14 Exercise #3 (Individual): Ramp 2 Alignment

1. Continue in the Civil_Geometry_J5P3181.dgn

X=1,604,948,9130

éi PI 2+69.41
Y= 867,834.2818

PC 0+00.00
PT 4+88.18

A 60°16'53.8" (RT)
D 12°20'53.6"
L 488.18"
:; \\ T 269.41"
R 464,00
\\ 64.00
O
\%
o
NN
-~
. \g
{>\¢
NG
“ \(‘\
& \f-

Pl 8+82.49 2

PC  7+35.82 A\ %

PT  10+15.17 - \%@
A 41°54'9.8" (LT) \ ©
D 15°0'0.0" (CHORD) \

L 280,15 \
T 146.67" \

X=1,604,883.5120
Y= 866,871.1847
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Ramp 2

Beginning Point: X=1,604,948.9130 Y =867,834.2818
Ending Point: X =1,604,883.5120 Y =866,871.1847

Beginning station of Ramp 2 is 0+00.00

Curve #1 Information

Direction Back =S36°17° 04” E
Radius =464.00°
Direction Ahead =S§23°59°50” W

Curve #2 Information

Direction Back =S§23°59°50” W
Degree of Curvature =15°00’ 00” (Chord)
Direction Ahead =S17°54°20” E

Note: Before you start this exercise understand it is best to use the most accurate
information you are given. Information like Coordinates out to 4 decimal places,
and Line Direction bearings out to the “seconds” place, are all very accurate to use.
Things to avoid are Coordinates, Stations, and Distances only reported to two
decimal places.

2. Within the Feature Definition Toggle Bar set the active feature to Alignment > MoDOT
Proposed_Baseline and then Enable the Use Active Feature Definition icon.

-E?? |MoDOT_BaseIine_Proposed

\"sfﬁf "x"“"i"‘fe‘\dm/

3. Store alignment.

Hint: To switch between Arc and Chord Defined Curves you need to select the
following:

File (takes you to the Backstage) =» Settings =» File = Design File Settings =
Civil Formatting = Radius Settings = Degree of Curve Method

4. Annotate Alignment (Stationing and Tic Marks)

5. Generate a Horizontal Geometry Report by “left clicking” on the alignment and
selecting from the heads-up menu the Horizontal Geometry Report Tool.

6. Using the report verify your alignment matches the Alignment diagram at the beginning
of this exercise.
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7. Select File > Update Server Copy.

Horizontal Alignment Review Report
Note: Allunits in this report are in feet unless specified otherwise.
Alignment Name: Ramp 2
Alignment Description:
Alignment Style: Alignment\MoDOT_Baseline_Proposed
Station Northing Easting
Element: Circular
PC () 0+00.00 867634.2818 1604948.9130
HPI () 2+69.41 8676171109 1605108_3501
CcC () 867559 6892 1604574 8877
PT () 4+88.18 8673709844 1604998.7621
Radius: 464 .00
Delta: 60°16'54" Right
Degree of Curvature (Arc): 12°20'54"
Length: 48818
Tangent: 269.41
Chord: 46597
Middle Ordinate: 62.74
External: 72.54
Back Tangent Direction: S36°1T4"E
Back Radial Direction: S583°42'66"W
Chord Direction: S06°0837"E
Ahead Radial Direction: MEB°0010"W
Ahead Tangent Direction: S23°5950"W
Element: Linear
PT () 4+88.18 8673709844 1604998.7621
PC () T+35.82 867144 7468 1604898 0651
Tangential Direction: S23°5950"W
Tangential Length: 247 .64
Element: Circular
PC () T+35.82 867144 7468 1604898.0651
HPI () 8+82 49 8670107524 1604838 4179
CC () 866986.9576 1605248.0230
PT () 1041517 B66571.1847 1604883.5120
Radius: 383.06
Delta: 41°5410" Left
Degree of Curvature .
g (Chord) 15°00°00
Length: 280.15
Chorded Length: 279.35
Tangent: 146.67
Chord: 273.95
Middle Ordinate: 2533
External: 2712
Back Tangent Direction: S23°59°50"W
Back Radial Direction: MNB6°0010"W
Chord Direction: S03°02°45"W
Ahead Radial Direction: S72°0540"W
Ahead Tangent Direction: S17°5420"E
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2.15 Exercise #4 (Individual): Ramp 4 Alignment “Advanced”
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Continue in the Civil_Geometry J5P3181.dgn

NOTES:
STA.

0+00.00 RAMP 4

5+60.00 Connector Road

STA.

RAMP 4 END CORDINATES:
=1,606,830.0199
Y= 866,100.0255
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Ramp 4 (Advanced)

Beginning Point: Station 5+60.0000 Connector Road = Station 0+00.00 Ramp 4
Ending Point: X =1,606,830.0199 Y =866,100.0255

Beginning station of Ramp 4 is 0+00.00

Curve #1 Information

Direction Back =S45°37°39” E
Radius =900.00°
Direction Ahead =S63°56’17” E

Curve #2 Information

Direction Back =S63°56’17” E
Radius =13,800’
Direction Ahead =S§62°57°25” E

Note: Before you start this exercise understand it is best to use the most accurate
information you are given. Information like Coordinates out to 4 decimal places,
and Line Direction bearings out to the “seconds” place, are all very accurate to use.
Things to avoid are Coordinates, Stations, and Distances only reported to two
decimal places.

2. Continue in the JSP3181_ Civil Geometry.dgn file and delete the previously stored
Ramp 4 alignment.

3. When laying out this alignment do not use the ending alignment Coordinates from the
Exercise #1 as the coordinates of the PC Location of this example’s second curve.

4. Within the Feature Definition Toggle Bar set the active feature to Alignment > MoDOT
Proposed_Baseline and then Enable the Use Active Feature Definition icon.

{?Q |MoDOT_BaseIine_Proposed

v‘@ﬁf"/h"iuf&\f;f

5. Store alignment.

6. Annotate Alignment (Stationing and Tic Marks)
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7. Generate a Horizontal Geometry Report by “left clicking” on the alignment and
selecting from the heads-up menu the Horizontal Geometry Report Tool.
a. Using the report verify your alignment matches the Alignment diagram at the
beginning of this exercise.
8. Select File > Update Server Copy.
Horizontal Alignment Review Report
Report Created: Wednesday, December 7, 2022
Time: 10:49:34 AM
Project: Default
Description:
File Name: c:Memp\dms24340\Civil Geometry J5P3181.dgn
Last Revised: 12/7/2022 10:44:59
Note: Al units in this report are in feet unless specified otherwise.
Alignment Name: Ramp 4
Alignment Description:
Alignment Style: Alignment\MoDOT_Baseline_Proposed
Station Northing Easting
Element: Linear
START () 0+00.00 866742 6553 1605643.7678
PC () 0+27.16 B66723.6628 1605663.2009
Tangential Direction: S45°3T39"E
Tangential Length: 2716
Element: Circular
PC () 0+27.16 B66723.6628 1605663.2009
HPI () 1472.21 866622 2282 1605766.8820
CcC () B67366.9904 1606292.5892
PT () 3+14.73 866558.5027 1605897.1809
Radius: 900.00
Delta: 16°18'38" Left
Degree of Curvature (Arc): 06°21°58"
Length: 287 .62
Tangent: 14505
Chaord: 286.40
Middle Ordinate: 11.47
External: 11.61
Back Tangent Direction: S45°3T39"E
Back Radial Direction: S44°2221"W
Chaord Direction: S54°4R'58"E
Ahead Radial Direction: S26°0343"W
Ahead Tangent Direction: S63°661TE
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Element: Linear
FT ()
PC ()
Tangential Direction:
Tangential Length:

Element: Circular
PC ()
HPI ()
CcC ()
PT ()

Degree of Curvature (Arc):
Length:

Tangent:

Chord:

Middle Ordinate:
External:

Back Tangent Direction:
Back Radial Direction:
Chord Direction:

Ahead Radial Direction:
Ahead Tangent Direction:

3+14.78
11+17.90
SB3°561MTE
80312

11+17.90
12+36.06

13+54.21
13800.00
00°58%52"
00°2455"
236.31
118.16
236.30

0.51

0.51
SB3°56MTE
S26°0343"W
SE3°2651"E
S27°02°35"W
SE62°5T25"E

Right

8665585027
866205.6571

866205 6571
8661537462
853808.5469
8661000255

1605897.1809
1606618.6409

1606618.6409
16067247826
1600555.7129
1606830.0199
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3.1 Objectives

Create and store vertical alignments using Vertical Geometry tools
Review the Vertical Geometry Settings

View Vertical Geometry Standards and Reports

Modifying Vertical Geometry information

Using the Table Editor

3.2 Definitions

The Vertical Geometry ribbon group in the OpenRoads Modeling workspace > Geometry tab is
a collection of Open Roads tools that are used to graphically create and modify proposed design
profiles or modify an existing ground profile. These operations may be accomplished through a
dialog box and/or by dynamic manipulation of graphic elements.

3.3 Vertical Geometry Settings

Profiles have overall settings that may be modified to display information the user may wish to
see. Examples include Elevation and Slope precision, Slope format and ratio settings.

1. From the drawing click File from the pull-down menu
2. Click Settings from the side panel options

3. Click on File under the Settings pane

4. Click on Design File Settings

5. Choose Civil Formatting

6. Make the desired changes and click OK

Note: See next page for Vertical Geometry Settings dialog.
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Mew

Open

Save

Save As

Update Server Copy

Save Sethings

Send Mail

Cloze

Tools

Settings

Properties

ot.missourtMoDOT Test\Documents Central Office\ CADD Support\Design-ORDVCDYWMIllert 5P318

Settings

g
L gl User

i

([0 3 Configuration

System (PC)

File Settings

ﬁé 3D and B-spline

Color Books

Color Table

I

1m

Database Settings

_~_ Design File Settings

; Line Style Settings L
it R ’_LD_____} L

& J Design File Settings x
Cat
= - Precision 0.12 ~
Active Angle Egusation By Index
Active Scale
Angle Readout Radius Settings -~
Pic
— = Degree Of Curve Method Arc
Easaumstneg Degree Of Curve Length  100.0000°
CoTor Radius Toggle Char d
Fence
Grid Spiral Settings ﬁ
Isometric Spiral Type Clothoid
Locks
Snaps Profile Settings -~
St
w::;” Elevation Precision 0.12
Working Unit Slope Format Percentage
orkng Units Slope Precision 0.12
Ratio Format Run-Rise
Ratio Precision 01
Wertical Curve Parameter For Kvalue o
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3.4 Vertical Geometry Tools

|@ Open Profile Model

Use the Open Profile Model command to generate a profile view for the chosen feature and gain
access to the Vertical Geometry tools.

1. Ribbon: Geometry > Vertical > Open Profile Model, click the Open Profile Model icon.
2. Move the cursor into a view and note the command prompt to Locate Plan Element.

3. Select the plan element with which you wish to work in profile.

4. The cursor is now equipped with the prompt Select or Open View.

a. If another View is already open, data point in it to present the selected element in
profile. (if the 3D model has been opened using the F6 tool, do not use this view. It is
set up with different viewing displays and will cause confusion when working with
the profile)

b. If another view is not open, select a view from the View Groups toolbar that is not
being used for other models, then data point in the new View.

5. Use the Vertical Geometry tools to create or edit your vertical alignment.

| o Set Active Profile
Use the Set Active Profile command to designate which of profile elements will drive the 3D
model. The result is the creation of a 3D spline in the 3D model representing the combination of

the Horizontal alignment plus the Design profile.

3.4.2 Profile Creation Tools

The Profile Creation drop down in the Vertical Geometry ribbon group in the OpenRoads
Modeling workspace > Geometry tab is a collection of Open Roads tools that assist in the
creation of a proposed profile. Surface profiles can also be utilized to create offsets of existing
ground or other terrain models accessible to the design file.

k. Profile Creation = v v
k™ Profile Frem Surface
# Cuick Profile From Surface
[* Project Profile To Element
3 Project Profile Range Te Element
Project Extended Profile

~+  Profile Intersection Point
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(=

Profile from Surface

Use the Profiles from Surface command to generate a profile whose elevations are determined by
draping onto a surface. The surface may be a terrain model, a mesh, or mesh solid.

Q Quick Profile from Surface

Quick Profile from Surface is a companion command that provides the same result but simplifies
the input by assuming that the entire element is draped and that the offsets are zero.

EN

Project Profile To Element is a used to show one element’s profile into the profile view of another
element.

[
Project Profile Range To Element performs the same function as the Project Profile tool except a

station range can be used instead of the entire element. Use the Project Profile Range to Element
tool to show a portion of one elements profile in the profile space of another element.

Use the Project Extended Profile tool to show, in an element's profile view, the profiles of
adjacent elements. For example, the edges of pavement adjacent to an intersection turning radius
are important in the design of the radius profile.

'

Project Profile To Element

Project Profile Range To Element

Project Extended Profile

Place Profile Intersection Point

Use the Place Profile Intersection Point command to indicate in a Profile View where one
element crosses another. The point is placed at the station and elevation of the intersected
element. The intersected element must have a designated active profile.
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3.4.3 Vertical Geometry - Line tools

The Line tool drop down in the OpenRoads Modeling workspace > Geometry tab is a collection
of Open Roads tools that assist in the creation of a proposed profile using single line elements.

N

Lines
-

[ Profile Line Between Points
Profile Line To Elermnent *
Profile Line Between Elements

Profile Line Fram Elernent ¥

>

Use the Profile Line between Points command to construct a profile line between two designated
points.
1. Open the Lines drop down in the Vertical Geometry ribbon group in the OpenRoads
Modeling workspace > Geometry tab then click the Profile Line Between Points tool.

Profile Line between Points

Note: If your View isn't in Profile mode, an error message will indicate that you need to
open a Profile Model

e The Profile Line Between Points dialog opens.

r | ™~
# Profile Line Betwe... =] |&J
| Length 0.3813
[Z] Slope 13.6305%
Feature A~
Name Prefix
Element Template E]
A

e Checking the box next to any field locks the associated value.

2. When you move the cursor into the Profile View, it is equipped with a prompt. Enter the
Start Point in the View by data pointing (i.e., left-clicking) at the desired location.

N/
N

Enter Start Point
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3. When prompted to Enter End Point, data point the location for the end of the profile line.
Or you can use one of the following methods to establish the Slope or Length (choose
between the two by striking the left or aright arrow keys to toggle between them):

e Move the cursor slightly, key in the value, then data point.

e As you move the cursor, a value is displayed on the prompt. Data point.

v

VErter End Point 7
Length 4

e Note: If the data entry field is locked on the Place Plan Profile between Points
dialog, you cannot set a new value.

-
T r

— I Profile Line to Element

Use the Profile Line To Element command to construct a profile line, at a delta slope, from a
designated location to a reference element.

1. In the Vertical Geometry ribbon group in the OpenRoads Modeling workspace >
Geometry tab click the Profile Line to Element tool.

Note: If your View isn't in Profile mode, an error message will indicate that you need to
open a Profile Model.

e The Profile Line to Element dialog opens.
@ ProfileLine ToFle.. [ = | @ |[ 82 |

Vertical Offset 0.0000

Slope 0.0000%
Delta Slope  0.0000%
Length 00000
TrimBdend  Mone El
Feature -~
Name
Element Template MNone El

e Checking the box next to any field locks the associated value.

2. When you move the cursor into the Profile View, it is equipped with a prompt. When
prompted to Locate Reference Profile, move the cursor to the element to which you wish
to draw a line then data point on the target element.
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3. Establish the End Point in the View by data pointing (i.e., left-clicking) at the desired
location.

Er; F‘:;vir‘t '

4. Establish the Vertical Offset with one of the following methods:

e Key in the desired distance and press the Enter key to lock then data point to accept.
e Move the cursor to a station displayed on the prompt. Data point at the desired
station.

Vertical Offset

Vertical Offset 158,

5. Use one of the following methods to establish the Delta Slope or Length; choose
between the two by using the left or right arrow keys to toggle between them.

e Key in the desired distance and strike the Enter key to lock then data point to accept.
e Asyou move the cursor, a value is displayed on the prompt. Data point at the desired
distance.

", Profile Line from Element

Use the Profile Line From Element command to construct a profile line, at a delta slope, from a
reference element to a designated location.

~
1. === the Profile Line From Element tool.

Note: If your View isn't in Profile mode, an error message will indicate that you need to
open a Profile Model.

e The Profile Line from Element dialog opens.
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) Profile LineFrom ... | = || @ || ==

Vertical Offset 0.0000
Delta Slope 0.00007%

Length 0.0000
Trim/Extend  Mone El
Feature -
MName
Element Template MNone El

e Checking the box next to any fields locks the associated value.

. When you move the cursor into the Profile View, it is equipped with a command prompt

requesting that you Locate Reference Profile, so move the cursor to the element from
which you wish to draw a line then data point (i.e., left-click) on it.

v e Locate Reference Profile

Establish the Vertical Offset with one of the following methods:

e Key in the distance and strike the Enter key to lock then data point to accept.
e Asyou move the cursor, a distance is displayed on the prompt. Data point at the
desired distance.

Identify the Start Point along the offset line at the location where the profile line should
cross. Data point at the location.

s
<

Start Point |

To establish the Delta Slope or Length, select the left or right arrow keys to toggle
between them then perform one of the following:

e Key in the value then data point.

3-8
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e The value is displayed on the prompt and updated as it moves. Data point at the
value.

6. To trim the element at the intersection with the Profile line or to extend the element to
intersect with the Profile line, strike the up or down arrow keys to choose a
Trim/Extend option.

/
N
Trim/Extend

Trim/Extend | Back v

Dialog Customization

Right-click on the Profile Line From Element dialog to customize it for specific tasks or to
personal preference.

) Profile Line From ... EI = @

Vertical Offset 0.0000
Delta Slope D.0000%

Length 0.0000
Trim/Extend  Nope El
Customize A
Mame
Element Template  None El

Manipulators
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4+98.8693
85.0000

2+47.1401

‘ 0.0000%
e i 250.0000

Manipulators are available for:

Offset from base element (not shown here)

Delta Slope

Length

Drag a grip to dynamically adjust start and end distance

Properties
To View the new element's properties, equip the Element Selection tool.

Select the element in the View then let the cursor hover over the selected element. Click the
Properties icon to access rule data for the chosen element.

—Fﬁ..-l

'Uﬁd‘;”g e——

5 1
LTangent Profile Line from Element - Creates a profile line from another element at zero

deflection, applicable only when the From element is a profile curve, Offset locked at zero
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AN

Use the Profile Line between Elements command to construct a profile line between two

Profile Complex by VPI

previously placed profile curves.

2z
@) Place Profile Line Betwee... 51 =l

[@] Back Vertical Offset  0.0000
[¥] Ahead Vertical Offset 0.0000
Trim/Extend e

Customize

Feature
Name Prefix

Element Template

M‘\
———— - —
/ﬂ/’_«_{_:_\_,__,——'— 4 ///
\\" /'
\ /QTrin'.‘Ey_.?_-;—n:
v Trim/Extend | Both - |
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3.4.4 Curves tools

The Curve tool drop down in the OpenRoads Modeling workspace > Geometry tab is a
collection of Open Roads tools that assist in the creation of a proposed profile single element
curves. The lines and curves created can be combined to form one complete profile.

[~

Curves
-

[~—  Profile Curve Between Points
Profile Curve To Element L
Profile Curve From Element k

Frofile Curve Between Elements  *

[~

Profile Curve Between Points

Use the Profile Curve between Points tool to construct a vertical curve between designated
points.

1. Select the Profile Curve between Points icon.

e The Place Profile Curve between Points dialog opens.

£% Profile Curve Between Po..  — >
Flacement Method |Start'-_End'-.F‘ass-thmugh o |
[ Length [0.0000 |
[] Start Grade [0.00% |
[] End Grade [0.00% |
[] Vertical Curve Parameter |I]'_I]'I]'I]I |
[] Vertical Curve Type |F‘ara|:u:ula w |
Feature -~
Feature Definition |Nn Feature Definition e |
MName | |

e Checking the box next to any of the fields locks in the associated value.
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. When you move the cursor into the Profile View, it is equipped with a command prompt that
invites you to choose a Placement Method. Navigate the options by striking the up and down
arrow keys.

.. Placement kethod

Placement kMethad

Start\End\VVPI

. To create a symmetrical, vertical curve defined by a Start Point, an End Point, and the Vertical
Point of Intersection, choose Start\End\VPI by striking the down arrow key on the Placement
Method prompt. Strike the Enter key to initiate the Start\End\\VPI method.

. When prompted to "Enter Start Point", so move the cursor to the point at which you wish the
curve to originate then data point.

] Enter Start Paint

. When prompted to "Enter End Point"; use one of the following methods to establish the end of
the curve:

IR
- ~
- -
-
-
-
-

-+ t=506444

o

/3

Qo S 800,
60'0 Curve Parameter506444 2406 er EngPart 7
| Longt| EHEEIINE o

Move the cursor to the desired location and data point.

Strike the left and right arrow keys to choose the Length option on the prompt, key in a value,
and then strike the Enter key.

Use one of the following methods to set the VVPI (navigate the options by striking the left or right
arrow keys):

5 Enter VPl Point |
4  Veitical Curve Parameter | EEEEIILELY 4
L=477875.5911 %

0\0 _________________ " T
6 0" Curve Parameter289300.4844 0‘?@&
Q;L‘ | 75'%
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As you move the cursor, a value is displayed on the prompt. Data point at the desired value.
Enter a value for Start Grade and strike the Enter key then data point.

Enter a value for End Grade and strike the Enter key then data point.

Enter a value for Vertical Curve Parameter and strike the Enter key then data point.

Start\End\Pass-thru
To create a symmetrical, vertical curve defined by a Start Point, an End Point, and a point

through which the curve must pass, choose Start\End\Pass-thru by striking the down arrow key
on the Placement Method prompt. Strike the Enter key to initiate the Start\End\Pass-thru method.

.. Placement bethad

Placement Method | ElERS R e

When prompted to "Enter Start Point", so move the cursor to the point at which you wish the
curve to originate then data point.

1 Enter Start Paint

When prompted to "Enter End Point"; use one of the following methods to establish the end of
the curve:

QQé}nrve Parameter226822 JEnter End Paint |

& ! Length ¢ 800000 12
N -

o

Move the cursor to the desired location and data point.

Strike the left and right arrow keys to choose the Length option on the prompt, key in a value,
and strike the Enter key then data point.

Use one of the following methods to designate a point through which the curve must pass
(navigate the options by striking the left or right arrow keys):
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’
.
’ —
4 _,H"_F'_P- —_‘-\-““\-h\\

5 /|:= 800004 'DlEnter Through Point |
______________ _ Vertical Curve Parameter | 450000 | 2
o\o o
& Curve Parameter#10941.5142 %,
O 2
Q o
'\Qq'

As you move the cursor, a value is displayed on the prompt. Data point at the desired value.
Enter a value for Start Grade and strike the Enter key then data point.

Enter a value for End Grade and strike the Enter key then data point.

Enter a value for Vertical Curve Parameter and strike the Enter key then data point.

High\Low\End
To create a symmetrical, vertical curve defined by a the High or Low Point and an End Point,

choose igh\Low\End by striking the down arrow key on the Placement Method prompt. Strike
the Enter key to initiate the High\Low\End method.

.. Placement tethod
Placernent Method | [FHEEE

When prompted to "Enter HighLow Point", so move the cursor to the curve's highest or lowest
point then data pointX.

Enter HighLaw Paint |

Use one of the following methods to the set the end of the curve (navigate the options by striking
the left or right arrow keys):
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3q <- EnterPoint -> ]
Start Grade | -1501 O

As you move the cursor, a value is displayed on the prompt. Data point at the desired value.
Enter a value for Start Grade and strike the Enter key then data point.

Enter a value for End Grade and strike the Enter key then data point.

Enter a value for Vertical Curve Parameter and strike the Enter key then data point.

Vertical Curve Type

The option for curve type can be changed in the dialog or by pressing Shift key on keyboard.

Supported curve types are:

Parabola Symmetric Parabolic Curve

Asymmetric Asymmetric Parabolic Curve
Circular A simple curve defined by radius

477875.5911

HighLowPoink

228029.5501

3-16 Missouri Department of Transportation
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= _
—* Profile Curve To Element

Use the Profile Curve to Element tool to construct a vertical curve from a designated point to an
element.

=\

Curves

-

[—  Profile Curve Between Points

Profile Curve To Elernent ¥ = Parabola To Element
Profile Curve From Elerment P& Circular Curve To Element
Profile Curve Between Elerments  * | 2% Profile Curve To Element

A

Profile Curve From Element

Used to construct a vertical curve between an existing element and a point you will designate.

)

Curves
L

[—  Profile Curve Between Points
Profile Curve To Elernent r
Profile Curve From Element 4= Parabola From Element
Profile Curve Between Elernents  * | % Circular Curve From Element

=

Profile Curve From Element
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A
— Profile Curve between Elements

Use the Profile Curve Between Elements command to constructs a vertical curve between two
designated elements.

=)

Curves

-

[—  Profile Curve Between Points
Profile Curve To Elerment ;
Profile Curve From Element ;
Profile Curve Between Elements  # Parabola Between Elements

Asyrmmetric Parabola

Circular Curve Between Elerments

»y ¢ oD

Profile Curve Between Elernents

1. Inthe Vertical Geometry ribbon group in the OpenRoads Modeling workspace >
Geometry tab click the Profile Curve Between Elements icon.

Note: If your View isn't in Profile mode, an error message will indicate that you need to
open a Profile Model.

e The Profile Curve Between Elements dialog opens.

-

T B
“_, Profile Curve Between Eleme... l = I%J

[T Back Vertical Offset 0.0000
| Ahead Vertical Offset 0.0000

| Vertical Curve Parameter 0.1976

| Length 0.1071
Trim/Extend Both B
Vertical Curve Type Parabola B
Feature A
Name Prefix
Element Template None E]

. 2

e The back and ahead elements can be lines or curves and can be attached or not. If
attached the elements will be clipped based on the curve parameters selected.
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-

= Locate First Profile Element <Alt> to pick T
- components of complex

e Checking the box next to any of the fields locks-in the associated value.

2. Once the cursor is in the Profile View, a command prompt requesting Locate First
Profile Element is presented. Data point on the element that will come into the curve.

3. Set the Back Vertical Offset either by keying in a value or locating a distance graphically
by moving the cursor.

4. When prompted to Locate Second Profile Element, move the cursor to the element to
which the curve must extend then data point.

5. Enter the Ahead Vertical Offset.

6. Use one of the following methods to designate a point through which the curve must
pass. Navigate the options by selecting the left or right arrow keys.

e As you move the cursor, a value is displayed on the prompt. Data point at the desired
value.

e Enter a value for Length and select the Enter key then data point.

e Enter a value for Vertical Curve Parameter and select the Enter key then data point.

7. To trim the element at the intersection of the curves or to extend the new curve to
intersect with the old, your Offset value must be zero. Strike the down arrow key to
choose the Both option then strike the Enter key.

TN TN

-. Trim/Extend
Trim/Extend | Bath

Other tools under Profile Curve Between Elements drop down menu include other types of
curves. Typically we only utilize Parabola for MoDOT vertical curves.

Profile Curve Between Elements  * Parabola Between Elements
Asymmetric Parabola

Circular Curve Between Elements

> o B D

Profile Curve Between Elements

£

—/ Parabola between Elements - Creates a parabola between two elements, Offsets are
locked at zero
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— Asymmetric Parabola - Creates an asymmetric parabola between two elements, Offsets
are locked at zero

e

— Circular Curve between Elements - Creates a simple profile radius between two
elements, Offsets are locked at zero
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3.4.5 Element Profiles tools

JL
E Quick Profile Transition

Use the Quick Profile Transition tool to define the profile of an element by matching the slope
and elevation of adjoining elements. Depending on the configuration of adjacent elements, either

a single crest/sag curve is created or a reverse transition. Perfect for Radius Return Profiles at

intersections.

Quick Transition Method | Parabolic w

Feature A
Feature Definition Mo Feature Definition
MName

Note: The adjoining elements must have a design profile.

£

Profile By Constant Elevation

Use the Profile By Constant Elevation tool to define a flat profile at a given elevation for the

entire element.

Elevation 740.0000

Feature L3

Feature Defimtion Mo Feature Definition «

MName

» -

Define Profile by Slope from Point

Use the Define Profile by Slope from Point tool to define a
profile of an element by computing a slope from a 3D
point. A 3D Point is created when placing a point with an
Elevation.

Point Selection Al

Profile Adjustment Mone

Foint Projection  Radial
[] Wertical Offset 0.0000

L[] Slope 0.00%

Feature L3
Feature Definition Mo Feature Definition
Mame

1/11/23 Missouri Department of Transportation
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Use the Profile by Slope From Element tool to define an elements profile by projecting a fixed
slope from another element with a design profile.

Profile by Slope From Element

1. Select the Define Profile by Slope from Element icon.

o The Define Profile by Slope from Element dialog opens.

Slope Style  Constant e
L[] Slops 0.00%
[] Vertical Offset 0.0000

Range -~
Lock To Start [

[] Start Distance 0.0000
Lock ToEnd  []

[] End Distance 0.0000

Feature -

Feature Definition Mo Feature Definition |«

MName

o Checking the box next to any of the fields locks in the associated value.

2. When you move the cursor into the View, it is equipped with a command prompt. Select
the element that you wish to define the profile.

. DrataPaint ta create Profiles fiom 1 selected
elements.

Lirne: 113
Dezign Profile: 1
Level Default

3. When prompted to "Locate Reference Element”, move the cursor to the element that will
serve as a reference for the profile then data point, example, left-click.
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i

o
e=> —
|L|:u:ate Reference Element |
Line: 112
Mo Design Profile
Level Default

4. When prompted to provide the desired Slope, enter the value then strike the Enter key.

. 2
4

Slope |
Slope | 45 %)

Line: 112
Mo Design Profile
Level Default

5. When prompted to choose a Point Selection Adjustment, navigate the options by striking
the up or down arrow key then strike the Enter key.

i
i

| Foint Selection Adjustments

Paint Selection |

Line: 112
Mo Design Profile
Level Default

6. When prompted to choose a Profile Adjustment, navigate the options by striking the up or
down arrow key then strike the Enter key. Options are:

i
-

.. Profile Adjuztment

Profile Adjustment | Mone

Line: 112

Mo Design Profile
Lewel Default

o None - no adjustment is performed
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o Minimum - of the points used in previous step, select the minimum elevation and
use this value for the entire profile

o Maximum - of the points used in previous step, select the maximum elevation and
use this value for the entire profile

7. The vertical offset is an additional adjustment to the profile after all the above slope
computations are complete.

=

Profile By Variable Slope From Element

Use
vari

the Profile By Variable Slope From Element tool to define an elements profile by projecting a
able slope from another element with a design profile. This tool differs from the Profile by

Slope tool only in the fact that you have additional options. Specifically, you can define a range
instead of the entire element, and there are multiple methods of slope rather than fixed slope
alone.

Options for slope style are:

e Constant uses a constant fixed slope

e Linear slope transitions between a start and end value using a linear method

e Reverse Biquadratic slope transitions between a start and end value using a reverse
biqudratic transition method

e Reverse Cubic slope transitions between a start and end value using a reverse cubic
transition method

[

Profile By Vertical Offset From Element

Use

the Profile By Vertical Offset From Element tool to define the profile of an element based on

a vertical offset. The results are similar to Profile by Variable Slope tool, except that, instead of

tran

sitioning two slopes, two vertical offsets are used.

Use
the

+
12“ Profile By 3D Element

the Profile By 3D Element tool to produce a profile (in profile space) from a 3D element in
drawing. Must have a 3D element referenced in to the 2D Default model.
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3.4.6 Modify tools

The Modify drop down in the OpenRoads Modeling workspace > Geometry tab is a collection of
Open Roads tools to assist in copying, inserting curves or appending elements to a complex
profile.

i
7 Copy Vertical

Copy Vertical tool is used to replicate geometry in the same horizontal element with the same or
different feature definition. The profiles can also be copied to another piece of horizontal or
vertical geometry.

é Profile Insert Curve

Use the Profile Insert Curve tool to insert a vertical curve into a profile element. The tool will
allow the user to insert a defined parabolic curve.

*{Theough Point

Length | TRTEH 4

A2

Append Profile Element

Use the Append Profile Element tool to append additional elements to a previously established
complex element. First element must be a complex element, additional elements may be curves,
lines or complex elements.

193 . B2l

=
—

S
= Profile: Geometry Scraich
- Type: Complex Profile

- Level: Geom_Scratch

——

£
F T F S S S S I TS S LSS LT T ST ST F ST S S ST S
A > Po“%“ e%@m@m@e— %%%@QQQ e%—“%“% o “Q‘@'Q;?Q% o e%—@m“% o e%—“?p@c N
Sy A Ly N sy AV o N sy A B o N sy gt i)
o N A A A L I S A A L S A A
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3.4.7 Complex Geometry tools

The Complex Geometry drop down in the OpenRoads Modeling workspace > Geometry tab is a
collection of Open Roads tools that assist in the creation of a proposed profile alignments or
complex chains. These tools create or combine elements to create a complex profile with tangents

and parabolic curves.
v
St

Complex
Geometry =

Profile Complex By Elements
% Profile Complex By PI
%  Simple Profile By PI
4 Define Profile By Best Fit
¥ Profile Reverse Transition

3 Profile Offset Transition

%

Profile Complex by Elements

Use the Profile Complex by Elements command to construct a complex profile element from
previously placed elements.
1. Open the OpenRoads Modeling workspace > Geometry tab go to the Vertical Geometry
section then click the Complex Geometry tool and choose the Profile Complex by
Elements tool.

Note: If your View isn't in Profile mode, an error message will indicate that you need to
open a Profile Model.

e The Complex Elements dialog opens.
e Checking the box next to any of the fields locks-in the associated value.

. N

§) Complex Element I.':' | |_3.h

Method Manual El
Maximum Gap 0.0328

Feature L3
MName
Element Template Mone El
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2. On the Complex Element dialog, expand the Method drop-down and choose the Manual
Option.
e Manual allows the identification of the elements to include and the direction of
the elements.

e Automatic will select the elements based on juxtaposition.

3. When you move the cursor into the Profile View, it is equipped with a command prompt
requesting that you Locate First Element, move the cursor to one of the elements that
you wish to include in the complex element and click on it.

U,
- N

’ 4
&

%

[Locate First Element | Y\

Profile: type2

Type:
Level: Default

4. When prompted to Locate Next Element, move the cursor to another element that you
wish to include in the complex element and data point.

]Ln:n::-ate Mext Element I

Profile: Type:
Level: Default »

5. When prompted to Locate Next Element, move the cursor to another element that you
wish to include in the complex element and data point.

R

ALocate Next Element |

1/11/23 Missouri Department of Transportation 3-27



Chapter 3 - Vertical Geometry

OpenRoads Designer Road 1

6. When a line appears to link the elements, data point to create the new complex element.

%

|L|:u:ate Mext Elerment | \

Note: The line that appears between the elements vanishes upon confirmation. It is
simply a visual aid to identify the component elements.

& Profile Compl

Use the Profile Complex by VPI command to construct a profile complex defined by vertical

ex by PI

points of intersection (VPI).

1. Inthe Vertical Geometry ribbon group in the OpenRoads Modeling workspace >
Geometry tab click the Profile Complex by VPI tool.

Note: If your View isn't in Profile mode, an error message will indicate that you need to

open a Profil

e The Complex Element by VPI dialog opens.
e Checking the box next to any of the fields locks-in the associated value.

2. When the cursor moves into the Profile View, it is equipped with a command prompt

e Model.

requesting that you Enter First PI. Place the cursor over the initial point of intersection

by data pointing at the location.

3. When prompted to Enter Next VPI, use one of the following methods to designate a
point through which the curve must pass (navigate the options by striking the left or
right arrow keys on the keyboard):

¢, Complex Element By VPI EER I
; [C] Vertical Curve Parameter 0.0000
/\Q:?':\g |Enter Next VPl Curve Length 0.0000
SERT Slope | [EEEEE 1 2
— ¥ [T Slope £1.82%
Vertical Curve Type Circular El
Feature -~
MName
Element Template MNone El
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e As the cursor moves, the value is updated in the prompt. Data point at the required
value.

e Enter a value for the Curve Length then strike the Enter key to lock in the value.
Data point to accept.

e Enter a value for the Vertical Curve Parameter then strike the Enter key to lock in
the value. Data point to accept.

e Enter a value for the Slope then strike the Enter key to lock in the value. The slope
can always be locked independently of the length or curve parameter. Data point to
accept.

Note: The VPI can be positioned dynamically or with the aid of Civil AccuDraw. The
heads up prompt can also be used to lock desired slope value from the previous VPI to
the current VVPI.

4. On the 3rd and subsequent VPIs, the Length and/or Curve Parameter can be used to
control the curve placed at the previous VPI. For example, the length entered at the 3rd
VPI prompt is used to define the curve at VPI 2 and 1.

Vertical Curve Type

The option for curve type can be changed in the dialog or by pressing Shift key on keyboard.
Supported curve types are:

e Parabola - Symmetric Parabolic Curve
e Asymmetric - Asymmetric Parabolic Curve
e Circular - A simple curve defined by radius

& Simple Profile by Pl

Use the Simple Profile by PI command to construct a complex profile element by simply clicking
locations of VPI’s in a profile view. User may input a Vertical Curve Parameter only.
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A Define Profile By Best Fit

Use the Define Profiles by Best Fit tool to construct a profile complex defined by best fitting
through a selected profile. For example, pick an existing ground profile and best fit a profile to
match the ground. The program will determine the profile based on an upper and lower envelope
and desired and minimum curve information.

»

¢ |Lower Envelope
Best Fit Parameters: Lowsr Envelope | [IEER

LY r/ -~
s

i~

Profile Reverse Transition

Profile Reverse Transition constructs reverse curves between previously drawn elements with an
optional tangent length between the two curves.

Diefine Tangent Length
|Linear Transition Length 4

i~

Profile Offset Transition

Profile Offset Transition constructs profile elements at an offset from a base element. The base

element may be a line, arc, spiral, or complex.
irror |/
Y"”rh“lirn:ur Mo v

N
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3.5 ORD Common Tools - Profiles
3.5.1 Table Editor

T

7/ Within the Geometry tab of OpenRoads Modeling, locate the Common Tools group. Table
Editor tool can be used on horizontal or vertical geometry. Table Editor displays K values, back
slope, back tangent length, and allows either parabolic and/or arc defined geometry for vertical
geometry. Edit any of the geometry that is available for edit and select Apply.

ﬂ Profile Table Editor: Geometry Scratch — *

Back
Tangent
Length

Ahead
Tangent
Length

520280
215.0378

Back
Slope

Ahead
Slope

Curve K

Station Length Value

Elewvation

0+00.0000
0+62.0280
2+91.0659

7839228
a01.0422
807.5731

52.0280
219.0378

[ 27 80%

3.5.2 Transform Tool

Within the Geometry tab of OpenRoads Modeling, locate the Common Tools group.
t.’ J

" Transform tool can be used on horizontal or vertical geometry. Options for this tool
depend on the active model when the tool is invoked. With the profile model active, Copy and
Scale options are available. Options are also available to transform from English to Metric units
as well.

Jé Transform Elements — e JE Transform Elements _ %
Tronstom: | e e . | v Transform:  Select o transform v|.. By
Copy 52 Foot To Meter

v Copy ||
&2 Foot To USFoot i
& Meter To Foot
&2 Meter To USFoot Translate: | Cursor Point v
2 USFoot To Foot | C“DEIEWS' Point | %
&2 USFoot To Meter Baints

‘ﬂ@‘ Transform Elements —

Transform:  Select o transform

~ Copy

b
ol B

Translate: | Cursor Point

Scale: | Scale

Scale Station: 2
Scale Elevation: 2

H k& X

g

oot [ scsrons |

Select four points to set scale value

1/11/23
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Transforms can be saved for future use.

Setting

Description

Transform

Select a transform.

Choose Foot to Meter, Foot to
USFoot, Meter to Foot, Meter
to USFoot, USFoot to Foot, or
USFoot to Meter.

Browse Transforms

Ay

Reset All Transforms

]
14

Enable to translate elements.

Choose one or more Enable to
rotate elements, Enable to
scale elements, or Apply
transforms to Z or elevation
values.

[ ]
=13

Scale

Choose Scale or Active Scale.
*r".‘-r
= Select 4 points to set

scale value.

Translate Select translate option.

Choose Cursor Point, Deltas,
or Points.

Active if Enable to translate
elements is enabled.

Copy

Enable to make a copy.

=

Save Transform

k&

Duplicate Transform

X

Delete Transform

3.5.3 Simplify Geometry

Within the Geometry tab of OpenRoads Modeling, locate the Common Tools group.
4

4 Simplify Geometry The tool reduces the rules to the defining geometry. In other words, it
removes rules and relationships from other elements, which includes snap rules, offset rules, and
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intervals from other elements that constructed the geometry. After running the tool, the geometry
reflects the ruling of geometry that is imported in from ALG, GPK, FIL, and LANDXML.

This tool should be used with caution, since the referencing rules that constructed the geometry
are removed. This means the original design intent no longer exists and the geometry will no
longer update since it no longer monitors these elements for changes.

3.6 Profile Rules

Several tools exist in various locations in the Geometry tab of the OpenRoads Modeling ribbon.
These tools create rules and remove rules on profile geometry. The tools shown here can be
useful when working with the Vertical Geometry line work.

3.6.1 Create Civil Ruled Feature

Within the Geometry tab of OpenRoads Modeling, locate the Design Elements drop down and
select the down arrow.

- /|\
#; Design Elements ¥ '
Set Active Profile

Set Active Terrain Madel

Create Civil Rpale Feature

f&
}  Select By Graphical Filter

“u

/ Use the Create Civil Rule Feature tool to assign Civil Geometry rules to elements created
by tools other than civil geometry tools. For example, MicroStation smart lines can become Civil
Geometry ruled elements complete with manipulators and all the editing capabilities that derive
therefrom.

In profiles, base elements with active profiles that are then complexed in horizontal, automatically
pass the base elements forward (requires active profiles). Where this is true vertical geometry it is
not editable in the complex profile because it is controlled at the element profile level. A copy can
be made that is a vertical element snapshot that is editable using the Copy Vertical tool discussed
earlier.

Example: Smartline to Civil Profile Element

ocate Elements - Reset To Complete

Lirne
Lewvel: Default
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3.6.2 Remove Rules

M Within the Geometry tab of OpenRoads Modeling, locate the Civil Toggles drop down and
select the down arrow. Use the Remove Rules command to remove rules on selected elements.
When rules are removed, the manipulators are unavailable for editing and the elements will not
update. This will basically turn the element into a standard MicroStation element with no civil
rules.

W

RS
Civil

Toggles =

Civil Accudraw

Activate Rules

Deactivate Rules

Rermowve Rules

%, ¥ o ay &

Deactivate Reference Rules

3.6.3 Profile Reports

Within the Geometry tab of OpenRoads Modeling, locate the General Tools group in the
77

ribbon and select Reports down arrow. Choose Profile Reports. f=e= |eft click on a profile
line, curve or complex element. Reset to complete. When finished, the report will generate with
the default style sheet. You may click on other vertical reports and using the Tools > Options
pull down to modify the way the report displays the information.

1£J Bentley Civil Report Browser - Ci\Users\smithm@\AppData\Local\ Temp\RPTdxmq1v51xml - m] ®
File Tools Help
C:\Program Files\Bentley\OpenRoads Designer CONNEC

Vertical Alignment Review Report "
I Cant -
I Civil Terrain Report Created: Wednesday, October 2. 2019
4 CivilGeometry Time: 2:56:22 PM

Aquaplaning.xs!
GeometryPoints.xsl
HorizontalAlignmentArea.xsl
HorizontalAlignmentCheckintegritys!
HarizontalAlignmentCentrallineDataTable.xs! :  clusersismithmB\pwise_local_electronic_plans\d0329909\civil_geometry_j5p3181-
HorizontalAlignmentCurveDataTable xsl File Name: ord.dgn

Horizontal AlignmentCurveSetReview.xsl
HorizontalAlignmentinterval XYZ.xs|
HorizontalAlignmentLength.xsl
HorizontalAlignmentReview.xsl
Horizontal AlignmentReviewASCllxs|
HorizontalAlignmentReviewWithPlxs!

Project: Default
Description:

Last
/24! 48
Revised: 10/2/2019 14:48:19

Mote: Allunits in this report are in feet unless specified otherwise.

HorizontalAlignmentStationEquations.xs!
Horizontal AlignmentToTIW.xs!
HorizontalAndVerticalAlignmentReview.xs|
HorizontalElementsTable.xs|
HorizontalElementsTableSimplified.xsl
HorizontalElementsXYZ xsl
HorizontalRegressionPointsNSlews.xsl|
HorizontalRegressionPointsReview.xs!
SettingQOutTable.xs|
SettingOutTableDeflection.xsl
Traversexs

TraverseCurveASCllxs!
TraverseCurveASCII2.xsl
TraverseCurveASCII3.xs!
TraverseEditASClLxsl

TraversePoints.xsl =

Horizontal Alignment: OuterRD
Horizontal Description:
Horizontal Style: Alignment\WMoDOT_Baseline_Proposed

Vertical Alignment: Geometry Scratch5
Vertical Description:
Vertical Style: Linear\Design\Geometry\Geometry Scratch

Station Elevation
Element: Linear
START 17+30.000 R2 798 613
END 20+30.000 R2 788.023
Tangent Grade: -0.035
Tangent Length: 300.000

Missouri Department of Transportation
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3.7 Exercise 1 (Group): Create Route 54 Profile - Part 1

1. Within the Roadway/data-3 folder, open the file: Civil_Geometry J5P3181.dgn

2. Open the Coordinate System tool by selecting the OpenRoads Modeling e
Workflow =» Utilities Tab =» Geographic Section. c ‘:’ .
System

3. If not already set, Choose the “From File” icon.

Ej Gecgraphic Coordinate System — >

-
-
=] +

k oordinate System

Current Geograg
Mame: <Mone=
Description:
Source:

4. Select the Terrain_J5P3181.dgn file in the data-3 folder.
5. Verify the settings.

EJ Geographic Coordinate System — >
= §ouEE P[0 amas
(15 ﬂ'i. el " ‘El a

Current Geographic Coordinate System
Mame: CD - Miller

Description:  MADE3 Missouri State Planes, Central Zone
Source:  Calculated from MO23-C by Mentor Softw

6. If not already set change the Annotation Scale to 1°=50"
7. Set J5P3181 as the active Terrain Model.

8. After Left Clicking on the Route 54 Alignment select Open Profile Model from the
heads-up display.

9. When prompted to Select or Open View, select View 8 from View Groups and data
point in the view.

10. Use Zoom (the roller button on the mouse) and the Pan (hold the roller button down) to
navigate around the profile model.
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11. Use the Profile Complex By VPI tool and create a “rough draft” proposed profile that
has 3 VPIs. Adjustments to rough draft profile will be made in next steps. Do not Snap
or AccuSnap to any location in the profile window.

The Profile Complex By VPI tool is located under the OpenRoads Modeling Workflow
=> Geometry Tab =» Vertical Section =» Complex Geometry Tools.

In the dialog set the following items:

g’)“ Complex Element By V.. — x

Parameters ~

|:| Vertical Curve Parameter |D.DDD

Curve Length [100.0000 |
[ Slope [0.00% |
Vertical Curve Type |Parabo|a ~ |
Feature ~
Feature Definition |MoDOT_BaseIine_Propos e |
MName |Rothe 54 Proposed |

Note: AASHTO 2018 page 3-165 states “For simplicity, a Parabolic Curve with an
equivalent vertical axis centered on the Vertical Point of Intersection (\VPI) is usually
used in roadway profile design.”

VPI B Station B Elevation @ Back Grade @ Curve Length§
VPI #1 | 602+59.49 774.1
1.40%
VPI #2 |627+03.06 R2 808.32 1000
-3.00%
VPI #3 |647+66.04 R? 739.07

12. After the “Rough Draft” profile has been placed use the chart above adjust the VPI’s
Station values.

13. Next, using the chart above adjust the Grade Values for profile.

14. Lastly, using the chart above adjust the Curve Length for the Vertical Curve defined in
the profile.

15. Select the new Profile using the Heads Up display and select Set As Active Profile.

16. Select the new Profile using the Heads Up display and select Profile Report. Verfify
your Profile data matches data on the next page.

17. Select File =» Update Server Copy.
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Vertical Alignment Review Report
Horizontal Alignment: Route 54
Horizontal Description:
Horizontal Style: Alignment\MoDOT _Baseline Proposed
Vertical Alignment: Route 54 Proposed
Vertical Description:
Vertical Style: Alignment\WoDOT_Baseline_Proposed
Station Elevation
Element: Linear
START 602+59.49 77410
EQNBK 606+01.01
EQMNAHD 608+00.00 RZ
VPC 622+03.06 R2 801.32
Tangent Grade: 1.40%
Tangent Length: 1944 .58
Element: Symmetrical Parabola
VPC 622+03.06 RZ 801.32
WPI 627+03.06 R2 808.32
VPT 632+03.06 R2 73057
WHP 624+85.89 R2 803.30
Length: 1000.00
Entrance Grade: 1.40%
Exit Grade: -3.56%
r=(g2-gl)/L: -0.49
K=1/(g2-qgl): 202.02
Middle Ordinate: -5.19
Element: Linear
VPT 632+03.06 R2 73057
END B47+66.54 R2 73507
Tangent Grade: -3.55%
Tangent Length: 1663.48
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3.8 Exercise 1 (Group): Create Route 54 Profile - Part 2

1. Next we are going to create the profile a second way using Civil AccuDraw to place the
Vertical Curve information. First we need to delete the previously store profile by
selecting the Route 54 Propose Profile and using the heads up disply and selecting
Delete.

Select the Profile Complex By VPI tool.

The Profile Complex By VPI tool is located under the OpenRoads Modeling Workflow
= Geometry Tab =» Vertical Section =» Complex Geometry Tools.

In the dialog set the following items:

f" Complex Element By V... — X

Parameters ~

Curve Length 1000.0000 |
] Slope [0.00% |
Vertical Curve Type |Parabo|a ™ |
Feature ~
Feature Definition [MoDOT_Baseline_Propos ™ |
Name |Route 54 Proposed |

2. Activate the Civil AccuDraw tool.

3. Snap or AccuSnap to the beginning point of the existing ground.

4. This time using Civil AccuDraw and its “Z” and “Slope” mode, create the same Route 54
Proposed profile using the following criteria:

VPI B Station B Elevation | Back Grade | Curve LengthE

VPI #1 Snap to Existing Profile

1.40%
VPI #2 627+03.06 R2 1000
-3.90%

VPI #3 647+66.54 R2

5. Select the new Profile using the Heads Up display and select Set As Active Profile.

6. Select the new Profile using the Heads Up display and select Profile Report. Verfify
your Profile data matches data on the previous page.

7. Select File = Update Server Copy.
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3.9 Exercise 2 (Individual): Create Ramp 4 Profile

1. Continue working in the Civil_Geometry J5P3181.dgn

2. After Left Clicking on the Ramp 4 Alignment select Open Profile Model from the
heads-up display.

3. When prompted to Select or Open View, select View 8 from View Groups and data point
in the view.

4. Use Zoom (the roller button on the mouse) and the Pan (hold the roller button down) to
navigate around the profile model.

Connector Road crosses over our new Ramp 4. There is an active profile for the Connector
Road. Place a point in the profile window at the elevation of the intersection.

5. In the OpenRoads Modeling workflow, locate the Vertical group in the ribbon. Click the
arrow by Profile Creation and select Profile Intersection Point.

a. For the “Locate Element to show Intersection ”, [~ Profile Creation ~ - -

select the Ramp 4 alignment
b~ Profile Frem Surface

b. For the “Locate Element which Intersects ”, select

Connector Road #= Cuick Profile From Surface

Project Profile To Elermnent
[I=r  Project Profile Range To Element

Project Extended Profile

A¢  Profile Intersection Point D%

Elevation of Connector Road Profile as it crosses the Ramp 4 alignment

Note: The User might need to turn the Line Weights on in the Profile View to better see the
Intersecting Point.

1/11/23 Missouri Department of Transportation 3-39



Chapter 3 - Vertical Geometry OpenRoads Designer Road 1

VPRI u Station n Elevation ﬂ Back Grade ﬂ Curve Length g
VPl #1 Snap to the Magenta Point representing Connector Rd
-4%
WPl #2 2450 340
5.50%
VPl #3 S+00 300
(-0.94%)
WPl #4 Snap to End of Alignment Existing Ground

6. Turn on Civil Accudraw. Select the Slope mode.

K 1 =
_.zT\_ '::II: ‘1.." '\":J\(/ﬁ"‘->
S

7. Select the Profile Line Between Points tool and snap to the magenta point that
represents the Connector Road

LY 4
N, Iy
N s
Enter Start Point ‘,f
Faint: Connector Road
Station: 0+00.00
" IEIE*:atic-n: J77.0631 (PI

a&@ﬂf
hY

,"2% Representing - ::fb ,.c":?
Complex Element: Connector Foad @
| Feature: AlignmentiMoDOT_Baseline_Proposed
Active Profile: Connector Road Proposed

Level: Profile-Intersecting

A O

8. Key in Station 2+50 and hit Enter

9. Key in Slope of -4.00% and hit Enter

10. Accept the location with a Left Click

11. Using Profile Line Between Points tool, snap to the end of the previous line at 2+50
12. In Civil Accudraw, key in station 9+00 and hit Enter

13. For slope, key in 5.50% and hit Enter
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14. Using Profile Line Between Points tool, snap to the end of the previous line at 9+00

15. Next, snap the end point to the Existing Ground at the end of the Alignment

—— —
— — ey
——— —
_——
—
—_———
—

T —

Next we need to have a curve that goes through the PI points created.

16. Use the Profile Curve Between Elements tool to create a curve between the lines that
have been drawn. Choose Parabola Between Elements

B X . W

urves Element Modify Complex
v Profiles ~ v Geometry ~

~—  Profile Curve Between Points
Profile Curve To Element ’

Profile Curve From Element >

Profile Curve Between Elements » £ Parabol%Between Elements

—~ | DRGSO \4 JIS | PROSS ROIY PR

Note: AASHTO 2018 page 3-165 states “For simplicity, a parabolic curve with an

equivalent vertical axis centered on the Vertical Point of Intersection (VPI) is usually
used in roadway profile design.”

17. Fill in the Length of 340°
18. Select the First Element

o

ymplex only

— i — . — q—
- —— —— N w— —
T — — — ——
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19. Select the Second Element

Locate Second Profile Element <Alt> to
pick complex only
- r 3 -

e I —

20. Accept the 340° Length
21. Trim Both and Accept

22. Use the Profile Curve Between Elements tool to create a curve between the next lines
that have been drawn. Choose Parabola Between Elements

23. Fill in the Length of 300’

24. Select the first element, choose the tangent line from 9+00.
25. Select the second element, which is the last tangent line
26. Accept the 300 length above the profile

27. Accept Trim/Extend Both

—— i — —
—— — — —

28. Select the Profile Complex by Element tool under the Vertical ribbon Complex
Geometry
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JU 7" - > 4

A 2L S Y yde g

Curves  Elernent Moedify = Complex Transform  Sirmplify
v Profiles = o Geornetry = Geocmetry

Vertical Y

Profile Copgplex By Elements

Name the Profile Ramp 4 Proposed
Set Method to Automatic

Set Feature Definition to Alignment > MoDOT _Baseline_Proposed

58

vethod Automatic v

daximum Gap  [0.0328

Feature -~

-eature Definition iMoDOT_Basehne_Proposec v

Jame Ramp 4 Proposed

Highlight the first tangent towards the beginning of that line so that the arrow points right

!

Locate First Element e ae e = =~

29. Select the first line and accept the entire element to create one element.

8101
L e (L —-
-
790+ -
~ud ’r”

780+ ) ~. ‘,—’
7709 iy re———
760+
750+ Locate First Element

o g o o T T T T T T T T T T T T T T T T T T T T T T o
QQ £ QQ QQ BQ Q: Q§d Qtp Q§ QQP Qtp Q& QQ'P Qgp Q@ QQ'P Qgp Q§ QQ'P Qsp Q('P QC'F Q?? Q('P Q§ Q@ Qgp 0;9 QgP Q§ 0'0
P S S - S S-S S S S S S S - S S S S S R S

IS S N S R = SR~ A - G G - R SR S S~ SR M L R, A S SR

30. Select File > Update Server Copy.
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31. Create the Profile Report. Verify your Profile data matches data on the next page.

Vertical Alignment Review Report

Report Created: Wednesday, July 13, 2022

Project: Default
Description:

Time: 4:23:02 PM

File Name: c users'wolleki\pwise_local_ord_04\dms1 7607\ Civi_Geometry_J5P3181 .dgn

Last Revised: 7/13/2022 16:00:25

Mote: All units in this report are in feet unless specified otherwise.

Horizontal Alignment: Ramp 4

Horizontal Description:

Horizontal Style: Alignment\WMoDOT_Baseline_Proposed

Vertical Alignment: Ramp 4 Proposed

Vertical Description:

Vertical Style: Alignment'MoDOT _ Baseline Proposed

Station Elevation
Element: Linear
START 0+00.00 777.05
VPC 0+80.00 773.85
Tangent Grade: -0.04
Tangent Length: 80.00
Element. Symmetrical Parabola
VPC 0+80.00 773.85
VPI 2+50.00 767 .05
VPT 4+20.00 776.40
VLP 2+23.16 770.99
Length: 340.00
Entrance Grade: -0.04
Exit Grade: 0.06
r=100"* (g2 -g1)/L: 2.79
K=1/(g2 -g1): 35.79
Middle Ordinate: 404
Element: Linear
VPT 4+20.00 776.40
VPC 7+50.00 794 .55
Tangent Grade: 0.06
Tangent Length: 330.00
Element: Symmetrical Parabola
VPC 7+50.00 794 .55
VPI 9+00.00 802.80
VPT 10+50.00 801.40
VHP 10+06.38 801.60
Length: 300.00
Entrance Grade: 0.06
Exit Grade: -0.01
r=100"* (g2 -g1)/L: -2.15
K=1/(g2 - g1) 46 61
Middle Ordinate: -2.41
Element: Linear
VPT 10+50.00 801.40
END 13+54.21 798.55
Tangent Grade: -0.01
Tangent Length: 304 .21
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3.10 Exercise 3 (Bonus - Individual): Create Ramp 2 Profile

1) Continue working in the Civil_Geometry J5P3181.dgn

2) Using what you have learned from this chapter, create the following profile for Ramp 2.

3) Name the profile Ramp 2 Proposed

VPI n Station n Elevation n Back Grade n Curve Length iy
VPl #1 0+00 779.58
-0.5%
VPl #2 3+70 500
(5.95%)
VPI#3 J+95 803.00 250
(3.69%)
VPI #4 Snap to End of Alignment Existing Ground

1. Select the new Profile using the Heads Up display and select Set As Active Profile.

2. Select the new Profile using the Heads Up display and select Profile Report. Verfify
your Profile data matches data on the next page.

3. Select File = Update Server Copy.

1/11/23
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Vertical Alignment Review Report

Report Created: Tuesday, January 10, 2023

Project: Default
Description:

Time: 6:07:56 PM

File Name: c:\temp'dms25402\Civil_Geometry_J5P3181.dgn
Last Revised: 1/10/2023 18:03:22

Note: All units in this report are in feet unless specified otherwise.

Horizontal Alignment: Ramp 2

Horizontal Description:

Horizontal Style: Alignment\MoDOT_Baseline_Proposed

Vertical Alignment: Baseline Prop

Vertical Description:

Vertical Style: AlignmentiMoDOT_Baseline_Proposed

Element: Linear
START
VPC
Tangent Grade:
Tangent Length:

Element: Symmetrical Parabola

VPC

VPI

VPT

VLP

Length:

Entrance Grade:

Exit Grade:
r=100*(g2-g1)/L:
K=1/(g2-g1):
Middle Ordinate:

Element: Linear
VPT
VPC
Tangent Grade:
Tangent Length:

Element: Symmetrical Parabola

VPC

VPI

VPT

Length:

Entrance Grade:

Exit Grade:
r=100*(g2-g1)/L:
K=1/(g2-g1):

Middle Ordinate:

Element: Linear
VPT
END
Tangent Grade:
Tangent Length:

Station

Elevation

0+00.00
1+20.00

-0.50%
120.000

1+20.00
3+70.00
6+20.00
1+58.79
500.000
-0.50%
5.95%
1.289
77.579
4.028

6+20.00
6+70.06
5.95%
50.059

6+70.06
7+95.06
9+20.06
250.000
5.95%
3.69%
-0.901
110.948
-0.704

9+20.06
10+15.17
3.69%
95.115

779.58
778.98

778.98
77773
792.59
778.88

792.59
795.57

795.57
803.00
807 .61

807.61
811.13
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4.1 Objectives

e Learn the MoDOT Template Library
e Work with Components, End Conditions and Templates
e Understanding Template Points

4.2 Definitions

The Create ribbon group in the OpenRoads Modeling workspace > Corridors is a collection of Open
Roads tools that are used to create and modify corridors. One aspect of this group is the Template
icon. This icon can be used to open an ITL, which is an OpenRoad Template Library. CADD Support
has created a default template library. This library contains most used components and end conditions
at MoDOT. A limited number of templates are available through this template library. The intent is
for the user to assemble his/her own templates giving the districts more flexibility in their design;
therefore, the default MoDOT library needs to be copied to the user’s working directory when creating
new projects.

4.3 Template Creation Tools

The first step to creating a 3D model is to create templates for the roadway design. Templates are
dynamic typical sections used in Corridor Modeling that use transverse geometry to create 3D models.
Each template contains a series of points and components that represent breaklines, which are used to
create the roadway surfaces. All these points, components, and templates are stored in the template
library (itl).

To access the Create Template Dialog, select the icon through the OpenRoads Modeling
workflow, locate the Corridors Tab in the ribbon. The tool is in the Create group of this ribbon.

= - B =z pw:\\GHPWAPPY

Home Model Det

Terrain Geometry

Elerment ...
] Selection L.i 7
nary Selection
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There are three options under the template drop down

4.3.1 Create Template

53

Temnplate

¥ Create Template '
g  Import Template
= Display Ternplate |

The Create Template tool will open the current ITL. If this is the first-time opening ORD, it will open
the Standard MoDOT.itl. You can save the ITL into your current project. The ITL contains all the
Templates, components, end conditions, etc. that will make up your typical section. This dialog will be

discussed further in this chapter.

B Create Template
File Edit Add Tools
Template Librany:

25 PW_WORKDIR:d0327952\MoDOT itl

EE Point Mame List

[Z] Components

|23 Drainage

23 End Conditions

{25 Templates

{25 Asphalt Pavemert w.’ Shoulders
{25 AZ Shoulders Aga Base

Asphalt Pavement 2 Lane w/ Agg Base Asphalt Shou
Asphalt Pavement 2 Lane w/ Agg Base Concrete Sho

[Z1 A2 Shoulders Rock Fill Base

[Z3 A3 Shoulders Agg Base

(23 A3 Shoulders Rock Fill Base
|23 Box Culvert
[E0 Concrete Pavement w/ CAG
|21 Concrete Pavement w/ Shoulders
|23 Linear Template Edge Treatment Combinations
[ Mill and Fill
23 Oveday

£ >

- O *
Cument Template Display Close
Name: |A5pha|t Pavement 2 Lane w/ Agg Base Asphalt Should| (® Components (O Constraints
Description: || | [ Display Pairt Names
Iz Tunnel Template [ Display All Companents

S R T A

Library ~ Active Template

Preview:

Al T
+F=AoH-tOM &« >
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4.3.2 Import Template

!

= |Import Template allows you to import a template from graphics previously identified in a
selection set. MicroStation Elements drawn together can be selected to create a custom template that
will be placed in the current ITL. Choose what type of elements you are trying to create, determine the
vertical exaggeration and chord lengths. Choose elements from the origin point out. Define the origin
point and hinge points and a generic template will be created.

Type Template And End Condition |~
Wertical Exaggeration Of Graphics 1.0000

Minimum Chord Length Of Curve Elements  1.0000

Constrain Points to Onigin Point ]

4.3.3 Display Template

|I--'-I

Display Template is used to draw MicroStation elements into the DGN from the Template
Library. This may be modified with MicroStation tools and imported back into the Template Library.
All MoDOT specific information is lost and may not function as expected if used on a MoDOT
project.

1 =<
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4.4 Create Template Dialog

The Create Template Dialog is composed of three major areas: Folder Tree Window, Current
Template Window, and the Template Preview Window, which are shown below.

B " Create Template SARCE X

File Edit _Add_Tools

Template Library Curent Tempiate Display Close

(21 Medians =~ Jff Name 2 Lanes Type ACAG w/ Agg Base ® Components () Constraints <
% E::::Z: . Eimg Description: ] Display Point Names bico
(23 Pavement - Overay [ Display Al Components
(C3 Pavement - Widening
(22 Retaining Wall .
Folder % Shoulders Edit
Sidewalk
Tree % End Conditions Template
Templates X
- {53 Asphatt Pavement w/ 5
Window & 2 Shoi i Window
= Asphalt Paveme _
ﬁ Asphalt Paveme 3
[ A2 Shoulders Rock
(23 A3 Shoulders Aag E
(23 A3 Shoulders Rock
{23 Concrete Pavement w/
ﬁ f=d 2 Lanes Type ACA(
3= 2 Lanes Type BCA(
3= 2 Lanes Type B CH
3= 2 Lanes Type B C&(
3= 4 Lanes Major Urba ~
«om ] 3 Il

Library ~ Active Template

+ 5 4 P
3 Preview Tes

Template
Preview
Window

Folder Tree Window

This view allows the user to navigate through the template library selected. The folder tree structure
begins with the template library. Underneath, the user will find the following categories: Point Name
List, Components Folder, End Conditions Folder, CADD Support Templates, and District User
Templates. This window is completely user definable, and it has all windows capabilities like right
click functions, copy, paste, drag and drop.

Point Name List

This list contains previously created names to be utilized in the creation of new points for creating
components for templates. Each point on a template must be unigue, so no point can have the same
name. CADD Support has created a point name list for standardization.

Components

A component is a set of points defining an open or closed shape that represent different portions of the
template. For example, pavement structure, curbs, gutters, shoulders, medians, retaining walls, etc.
MoDOT default library has many components from which to choose to create templates. These
components are organized in categories according to functionality. These components do not include
side slope conditions.
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End Conditions

End conditions are simply side slope condition components that tie to existing ground. These include
fill slope, cut slopes, ditches and/or combination thereof.

CADD support templates

The MoDOT standard template library will contain a limited number of templates. Only these
templates will be housed in this folder.

District user templates

The user will save the template library in his/her working directory and
will be able to modify the library by adding new templates or
components. Any templates created by a district user should be stored in
this folder.

Preview Template Window

The template preview window shows the template that is highlighted in the folder tree view. A Cyan
color box denotes the placement location for that template. Usually this is at the origin of the
template, but the user can click on any point to move the placement point location. The user can drag
and drop from the preview are to the current template window.

Current Template Window

This is the large window on the right hand side of the Create Template Dialog where templates are
assembled and edited. The current template window shows the user the name, description and design
of the template currently being edited, reviewed or assembled.

B Create Template =[S | S

File Edit Add Tools
Template Library: Current Template Display
53 C\MoDOT_Standard'\Modeling', - |  Name: Asphalt Pavt 4 Lane Div w/’ Rock Fill Base Asph Shidw/ (@ Componerts (0 Constrairts

"ZZ Point Name: List . Help

== Description: Display Poirt N

(=] Componerts pt [ Display Point Names

[Z3 End Condttions [ Display All Components

{23 Templates

{25 Asphalt Pavement w.’ Sh gl
‘25 A2 Shoulders Agg Bz . ' . . . . . . . :
= Asphalt Pavemer,
= Asphalt Pavemer
‘23 AZ Shoulders Rock F
= Asphalt Pavemer| =
= Asphalt Pavemer,
Asphalt Pavt 4 L
Asphalt Pavt 4 L
‘23 A3 Shoulders Agg Bz
= Asphalt Pavemer
= Asphalt Pavemer,
{23 A3 Shoulders Rock |
= Asphalt Pavemer,
= Asphalt Pavemer
[C1 Concrete Pavement w.' C
[E3 Concrete Pavement w/ £ ~
< T r - . - - + - - - - - i

| Library  Active Template PR -y ] R L

Preview: —_
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4.4.1.1 DISPLAY OPTIONS

The two radio buttons allow the user to choose what to display in the center window. The
Components option shows the typical section component/template picture. The Constraints option
show how each point in the component/template is constrained to each other. Constraints will be
covered in another section.

There are two check boxes the user can select for displaying various portions of the template. When
the Display Point Names option is checked on, all the point names in the current template are
displayed. Point names are long and when displayed the window can be too cluttered. Sometimes
templates have hidden components controlled by certain design situations. This concept will be
discussed in a later chapter. When the Display All Components option is selected, these hidden
components are displayed.

Center Window

The center window is the main graph for creating/modifying templates. This window has its own
graphics engine and so it is not a MicroStation window. The scale of the graph is dynamic and changes
as you zoom in and out.

The center point of the window is marked by the dynamic origin, which is a magenta-colored box.
The dynamic origin is used as a reference point and can be moved to any location in the graph.

View Commands

+ =4 510 . g

These commands are similar to the MicroStation view commands. They allow the user to perform the
standard zoom in/out, zoom in/out in the X direction, zoom in/out in the Y direction; window in an
area, and fit the view, undo, redo, and set dynamic settings.
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Testing End Conditions

Test — Opens the Test End Conditions dialog box. This tool allows the user to test the end condition
solutions.

B ° Test End Conditions

Use Surface Slope:
0.00%

Digplay Rules:

Mame  Value

+=HoH-IO M« P

This tool displays the current template; the non-solved end conditions and their child components are
displayed in dashed lines. The normal components and solved end conditions are displayed as solid
lines.

The Available Targets area lists all of the targets available whether they are surfaces or specific
Feature Definitions. The user simply selects the desired target, sets the Surface Slope, and then clicks
on Draw to test. The Surface Slope is the slope of the surface that is being placed. The Reset button
clears all the drawn targets.

Display Rules - list the display rules for the current template. Left-click over a value to toggle
between True and False. Press the Reset button to restore the original Display Rules values.

Failure Report — activates the Results dialog. When a template fails to get a solution on one or both
sides, the results show which components failed and which end condition start points were not solved.

Check Priorities — tests the template for priority conflicts. Each end conditions starting at the same
point has a priority assigned, and must be unique. When a conflict exists, a message is displayed
indicating there are end conditions starting at the same point having the same priority assigned. If
there are no conflicts, a message box indicating no conflicts is displayed.
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Check Duplicates — checks for duplicate feature and component names for the given solution. If
duplicate feature or component names are found, the Duplicate Feature Name List dialog is displayed.
If no duplicates are found, a message to this effect is displayed.

Close — dismisses the dialog.

Help — displays the help for this dialog.

Dynamic Settings

Similarly to the MicroStation AccuDraw tool, the Dynamic Settings
are used for precision input of the template components and to
assign point names and Feature Definitions when creating

components.

It also serves as a compass for the cursor location with respect to the
dynamic origin. The dynamic origin can be modified by using the
“Set Dynamic Origin” at the bottom of the dialog box.

Accessing the Dynamic

Settings

The Dynamic Settings can be accessed by selecting Tools>Dynamic
Settings or by using the view control icon =-. The dynamic setting
Step should be set to x = 0.1, y = 0.1 before creating templates to allow for easy dynamic positioning.

Precision Key-In

Commands

Dynamic Settings

L8 59.59
Al -264

Point Mame:

Step: (.10
Step: (.10

Pvmt_Surf_Caonc. -

Poirt Style: | XS_Pavement_S

Apply Affixes

hg= -

| Set Chymamic Origin |

XY = Key-in absolute coordinates (X, y)

DL = Key-in delta coordinates from last point placed (defaults to the dynamic origin if it is the
first point of a component

HS =  Key-in horizontal delta distance and slope from last point placed

VS = Key-in vertical delta distance and slope from last point placed

OL = Key-in delta coordinates from dynamic origin
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Creating Templates from Components

Templates can be assembled by dragging and dropping components and end conditions into the
Current Template window one at a time.

Each point on a component has a unique point name. These point names are created without being
specific to “left” or “right” side of the roadway. The user assigns a prefix or suffix to determine “left”
or “right” when creating the template via the Dynamic Settings.

Creating components will be covered in a later chapter.

Dragging and Dropping Components

When two points coincide, a heavy white plus sign will appear. When connecting two components
together, the existing connection point name will override the dropped point name. Dynamic Settings
should be set before starting to drag and drop components to create a template.

Once a component is created, it can be modified by editing any property, inserting new points, or
creating display rules. Once two or more components have been combined, they can also be merged.

To edit components, simply right-click between the components to access the editing commands.

Add New Cormponent k
Template Documentation Link...

Check Point Connectivity...

Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Point...
Add Constraint 3

Delete Both Constraints

3 Delete Vector-Offset Constraint ————1 -
+=ALH-lDa c Delete Horizontal Constraint t

Delete Paint
Delete From Components (Make Mull)

Test Point Controls r

Set Dynamic Origin Ctrl-D
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Basic Template Creation Workflow
1. Open Template Library
From the folder tree view, right-click and select Create > New Template
“Drag and drop” template components
Merge Components
Verify Point Names
Save the Template Library

o gk wn

Pull Down Menus

File — allows the user to create a new template library, new folder, or new template; open another
library, save the current library, or import a template from another library.

Edit — has the common Windows commands undo, redo, cut, copy, paste, clear, delete, and rename.
Add - has all the options for developing new components. Components are covered in a later chapter.

The Tools menu offers several tools to manage the template library, but the only two tools pertaining
to the MoDOT template library are the Dynamic Settings covered in section 2.6 and the Template
Library Organizer, which allows the user to copy components and templates from one library to
another.

Point Constraints

Templates and components are defined by the points making their shapes. Thus point constraints are
used to manage the behavior of all template points. The purpose of point constraints is to create
relationships between the points in a template so that if one point moves, the other points follow in a
predictable manner.

Each template point has a maximum of two constraints on it. A template point with two constraints is
considered “fully constrained” and is represented graphically by a red plus sign on the template
display. A template point with only one constraint is considered “partially constrained” and is
represented graphically by a yellow plus sign. A point with no constraints is considered
“unconstrained” and is shown as a green plus sign.

Types of Constraints
There is a total of 11 different types of constraints:

Horizontal - Allows the placement of a new point (or child point) a specified horizontal distance from
a reference point (or parent point).

Vertical - Allows the placement of a new point (or child point) a specified vertical distance from a
reference point (or parent point).
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Slope - Allows the placement of a new point (or child point) using a specified slope from the reference
point (or parent point). Slope constraints are absolute. Slopes going from lower-left to upper right are
positive regardless of whether the child point is to the left or right of the parent.

Horizontal Maximum - The child point has two parent points and remains at the specified horizontal
distance from the parent point that is farthest to the right (has a maximum horizontal or X value).

Horizontal Minimum - The child point has two parent points and remains at the specified horizontal
distance from the parent point that is the farthest to the left.

Vertical Maximum - The child point has two parent points and remains at the specified vertical
distance from the parent point that is the highest (has a maximum vertical or Y value).

Vertical Minimum - The child point has two parent points and remains at the specified vertical
distance from the parent point that is lowest (has the minimum vertical or Y value).

Vector-Offset - The child point is projected onto the vector defined by two parent points. If the offset
is not zero, then the child point will maintain a perpendicular offset from the parent vector at the
specified offset value. Negative values indicate an offset to the left of the vector defined by the parent
points. Positive values indicate an offset to the right. If the offset is zero, the child point is located on
the parent vector.

Project to Surface (to Existing Ground) - This constraint must be used in conjunction with one of
the previously defined constraints. The other constraint will define the projection direction. The child
point will then be projected to the surface with the specified name. If the surface does not exist, or no
solution is found, the point will remain where it is placed in the template.

Project to Design - This constraint is similar to Project to Surface, except that the point is projected to
the design surface of the template. A projection value is given to indicate whether the projection is to
be to the left or to the right. Again, the point must also be constrained by one of the previous
constraints, excluding the Project to Surface constraint, so that a direction for the projection may be
determined. If no solution is found, then the point will remain where it is placed in the template.

Angle distance - This command is used to fully constrain a point in the template. This constraint
requires two parent points, a distance, and an angle. The point is constrained to the location defined by
the distance from the first parent, and the angle from the first parent relative to the vector defined by
the two parent points. This constraint creates a rigid-body rotation. When selected, no other constraint
types are available.

Parent-Child Point Relationship

When a template point is constrained by either one or two other points, it is considered the “child” of
those reference points. The reference points are then known as the “parent” point(s).
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If the parent point moves, the child also moves based on the constraints established.

Point A

Example:

Point B is a child of point A. Point A is unconstrained and shown as a green plus sign on the screen.
Point B is fully constrained. Point B has a horizontal and a slope constraint, and is shown as a red plus
sign. In addition, the parent point (Point A) has a blue arrow pointing to the child point (Point B).

Visual Indicators for Vertical, Horizontal and Slope Constraints

Child is vertically constrained to parent. When the parent
point moves, the child point follows at a constant vertical
distance to that point.

Child is horizontally constrained to parent. When the parent
point moves, the child point follows at a constant horizontal
distance to that point.

Child is constrained to parent by a slope. When the parent
point moves, the child point follows a constant slope with
respect to the parent point.

Modifying Constraints

Once a point has been created with or without constraints in a template, it can still be modified.
Modifications include: adding or deleting constraints, or changing the type of constrained originally
set for a point.
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4.5 Template Components

Templates are a grouping of several components, and each component is a set of points that defined an
open or closed shape. Each component represents a material for the typical section at a particular
location. Each component is given a name and assigned a Feature Definition. A Feature Definition is
simply the MicroStation symbology used to draw the component both in cross section view as well as
plan view.

There are six types of components: Simple, Constrained, Unconstrained, Null Point, Overlay, and End
Condition.

Once created, components can be modified as desired. There is no limit to the number of points or
components in a template. When templates are paired with horizontal and vertical alignments and
superelevation, they define the surface of a corridor. Templates are flexible design components that
allow you to model simple highway design items such as ditches and sidewalks to the more complex
multi-lane highways with superelevated curves and variable side slopes.

4.5.1 Simple Component

A simple component is a closed parallelogram (4 constrained points) that is defined by the slope and
thickness (for example, a pavement layer). In this case, if any point is moved, the entire shape moves
keeping the same relationships determined by the original slope and thickness, making this a rigid
shape.

4.5.2 Constrained

A constrained component consists of points that are all restricted to the movement of the first point. A
constrained point is typically used to manage the behavior of other points in the template. When a
point (parent) is moved, any constrained point (child) also moves. This restriction only affects the
offset and elevation (X, y) of the restrained point and, the relationship is unidirectional (movement of
child point does not move the parent point).

4.5.3 Unconstrained

An unconstrained component is open or closed-shaped with no movement restrictions. This type of
component is only used for very specific purposes, such as “tracing” a previously placed component.

4.5.4 Null Point

A null point is a template point that is purposely not related to any particular component. It’s most
often used as a reference for controlling other points. A null point is considered a “check or test
point”. For example, a null point is used to check if there is an entrance to the right or left of the
alignment.

4.5.5 Overlay

This is a special type of component that allows the user to add overlay/stripping properties in order to
calculate milling, and/or leveling (overlay) quantities.
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4.5.6 End Conditions

An end condition is a special open-shaped component that targets a surface, a surface Feature
Definition, an elevation, or an alignment. In other words, the end condition components are simply the
fill/cut/ditch slopes or benching which tie back to ground. The integrity of end conditions can now be
routinely tested while the roadway template is being created.

4.6 Creating Basic Components

4.6.1 Point Name List and Feature Definition

Each point used for creating a component must be given a name and a Feature Definition associated
with such. CADD Support has created a point name list from which to select. Point naming
conve_ntion IS gxtremely imp(_)rtant_in the creati_on _of_ templates, so R B
especial attention must be paid while creating individual B
components. x. 000 Step: 0.00
Y- 0.00 Step: 0.00

4.6.2 Setting Display Options

Pairt Mame: -
The dynamic settings need to be set prior to creating a Point Style: [ Barier_Type_A | =
component, end condition or template.
Apply Affices
Key-In hs= -
Specifies the type of key in to be performed. | Set Dynamic Origin |

e XY= key in absolute coordinates

e DL=key in delta coordinates from last point placed (defaults to the dynamic origin if it is the
first point of a component.

HS= key in horizontal delta distance and slope from last point placed.

VS=key in vertical delta distance and slope from last point placed.

OL-= key in delta coordinates from dynamic origin.

OS= key in horizontal delta distance and slope from dynamic origin.
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4.7 The Sign of the Distance and Slope

Add New Component Commands

e Component Slopes and Distances
- Parent point is placed first

» Child placed to the right (x) of Parent is positive
distance

e Child placed to the left (x) of Parent is negative distance
» Child placed above (y) the Parent is positive distance
e Child placed below (y) the Parent is negative distance

- Slope is algebraic slope

Vertical Vertical
Positive (+) (-) Negative

Slope Distance Distance Slope
‘//' Horizontal (+) Distance \

-
-

Horizontal (-) Distance

When defining components with precision input, the sign of the distance is dependent on the parent-
child relationship. The parent is always the first point placed when creating template components. The
distance is positive if the parent has a lower X or Y value than the child. The distance is negative if the
parent has a higher X or Y value than the child. The sign of the component slope is based on the
mathematical slope.

4.7.1 Adding Components

Adding components is a simple process guided by dialog boxes, but point name and placement must
be carefully thought of before starting the process. The steps are as follow:

1. Create the component structure in the library folder tree to the left.
2. Activate and set and activate the setting display options.
3. Right click on the current template window and select Add New Component.

Add Mew Component ] Simple
Set Dynarnic Crigin Ctrl-D HA
Unconstrained
Mull Point
End Cendition
Overlay/Stripping

Circle
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4. Select the type of component desired.

5. Populate the display setting options and current component dialog.

— O
Cument Template Dizplay Close
Name: | New Template? | (®) Components (") Constraints
Description: | | Display Point Names
ls Tunnel Template [ ] Dizplay All Components
s

B ARREREE AR ARREREE AR AR AR AR AR -
4---- R R e R -

Dynamic Settings nl
C I (S— . R I e e e -

W 773 Step:  (D.0DDD ' ' ' ' '
2---- *( ........... 1.2080 Step:  (D.0DDD . """" . """" . """" . """" . -
Fooon- Point Mame: | VN R . . . L
0 Feature Definition: | | jnearBridge'\Geometry\Cente ~ | | | : : : :

[ Spply Affixes : : : : :
N R

h5= ~ | : 1 1 1 1
=d- - - Set Dynamic Origin N STt CrTore T o
R e S A S

=5 B =4 =l 1] 2 4 H B v
+=hLoH-10M &« >

Current Component Test
Mame: | |Feature Definition: | pesh\Design'\Design ! ~

6. Data point to the origin to start placing the component or type 0, 0 using the X, y key-in.

7. Add points by using the precession key-in commands in the dynamic settings to finish the
desired shape. For unconstrained and constrained components, once the shape has been
drawn, right click and select Finish to complete.
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Once a component has been created, it can be modified visually by adding, deleting points or taking
away/adding constraints.

Add Mew Component >
Template Documentation Link...

Check Point Connectivity...

Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Component...

Insert Point
Add Point
Insert Arc

Unmerge Compeonent Paoints

Set Component Display Rules
Delete Component

Set Dynarnic Origin Ctrl-D

Also, the component can be modified through the point properties dialog box.

Note: In order to modify a component, the user must modify the points making up the component.
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4.7.2 Point Properties Dialog

To access the Point Properties dialog box, right click on the point to modify and select Edit Point.

Point Properties et
Name: |LT_Dtch_Ekst_1_T V| ﬂ | Apply |
[«]illse Feature Name Overmide: |LT_LOC_Cut | Close
Feature Definition: Linear.Design* Template Point Fea ~ )
< Previous
[ ] Superelevation Flag
MNext =

Atemate Surface: Proposed Finished Grade e |

End Condition Properties

Check for Interception Member of :

Place Point at Interception LT_Cut Sope

End Condition is Infinite

[ ] Do Not Construct

Constraints

Constrairt 1 Constrairt 2

Type: Slope v Haorizontal b

Parent 1: [T Bem v #| [LT_Bem v 4]

Parent 2: L] Rollover Values...

Value: [-25 00% |[=] [«.0000 |[=

Label: |Dtch_Bkslp_1_Slope | |-Dtch_Bkslp_1_Width |

[ ] Horizontal Feature Constraint

4.7.3 Basic Component Creation Workflow

Open a template library

Navigate to folder where component will be placed

Right click on folder, and select Create Template

Select and set dynamic settings

Create components by using the point names in the point list
Edit any points if necessary

Save template library

NogakrwnpE
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4.8 Creating an Overlay/Stripping Component

Creating an overlay/stripping component is similar to creating a basic component. The only difference
is that overlay/stripping components are a single line “closed” components and they have additional
attributes to determine overlay/milling quantities. Detail creation of an overlay/stripping component
will be covered in the Overlay Tools chapter.

4.9 Creation of Basic End Conditions

End conditions are components of the template used to create cut and fill treatments. These end
condition components have a specific target such as, terrain models, elevations, horizontal and vertical
alignments.

4.9.1 Target Types

Target types are defined only for end condition components, and are a property of that component. An
end condition solution can intercept multiple targets and target types. For example when designing a
special ditch, the sideslope condition “targets” the special ditch profile elevation, and then intercepts
the original ground terrain model to form the ditch bottom and backslope.

4.9.2 End Condition Settings

End conditions will draw based _ _
on the targets and settings set. Point Properties X
These settings are considered :

. - Name: LT_Dtch_Bkslp_1_T v| # ] |
specifically end condition _ _ [LTDtch Bislp_1_ | J Aeply
properties and are iAUse Feature Name Ovemde: |LT_LOC_Cut | [ Cose
enabled/disabled through the Feature Definition: Linear'Design Template Poirt Fea ~ Previ

. - ©. Frevious
point property dialog box. The [ Superelevation Aag
end condition settings are Next
described below Atemate Surface: |F'n:u|:u:useu:| Finished Grade v|

' End Condttion Properties

Check for Intersection — when Check for Interception e
set, the line segment will search Place Point at Interception LT_Cut Slope
for the specmed target. If not End Condin s Infinite
set, the line segment will be
created at its full width [1De Not Construct

regardless of whether it
intersects the target, provided that one of the segments connected to this segment successfully
intersects the target.

Place Point at Interception — when set, a point will be placed at the location of the interception. If not
set, the line segment will be created at its full width, provided that one of the segments connected to
this segment successfully intersects the target.

End Condition is Infinite — when set, the line segment will automatically be extended to intercept the
target. If not set, the line segment will only extend to its maximum constraint to meet its target. This
applies only to the last line segment in an end condition.
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Do Not Construct - If set, the end point of the line segment will be used as a reference point to find a
subsequent point. The point will be solved like any other end condition point, but that point will be
skipped when drawing the final component segments. This is normally not set and is used only for
more complex condition testing.

4.9.3 Testing End Conditions

Testing end conditions gives the user the ability to verify the solutions and priorities as well as testing
multiple targets without using the Create Corridor tool.

When creating end conditions, the user should test to see if desired results are generated. This can be
done before, during or after creation of the end condition.

4.9.4 Basic End Conditions Creation Workflow

Open a template library

Navigate to the folder where templates will be stored
Select create template

Create a new template

Create end condition components

Test end conditions

Save the template library

No gk~ wdE
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4.10 Group Exercise 4-1: Creating a Constrained Component - Curb

1. Within the Roadway/data-4 folder, open the file: Civil_Geometry_J5P3181.dgn

2. From the OpenRoads Modeling Workflow, open the Corridors Tab, select the Create
Template icon.

1 opercnce woceing [l bl o & - > Bz gy
GInT errain Geomnetry Site Layout Corridors Model Deta
r L

Element ., Template
] Selection i 7 .
Prirnary Selection

3. Select File > Save As from the Create Template dialog menus. Save the MoDOT
Workspace template library as J5P3181.itl in the Roadway\data-4 folder.

4. Right click on the file path at the top of the dialog and create the following folder structure:
J5P3181 = Components =» Curbs

Template Librany:
£5 PW_WORKDIR:d0330275 5P 315
EE Point Mame List
[ Components
(7] Drainage
[ End Conditions
Templates
£5 JEP3181
5 Components

[ Curbs

5. Within the Curbs folder, create a new template named Curb.

6. If the Dynamic Settings dialog is not displayed, select Tools = Dynamic Settings. Set the
step increment to 0.10.

7. If not set, toggle ON the Display Point Names check box in Create Template dialog.

8. Right-click on the Current Template window and select Add New Component =
Constrained.

3/15/23 Missouri Department of Transportation 4-21



OpenRoads Designer Road 1

Chapter 4 - Creating Templates

e Curb Detail 5. 1"
TOC BOC i3
6"
Pavement
SHDR
16"
TOC_BOT BOC_BOT
I‘ e 3/411

9. Setup the Current Component portion of the Create Template dialog as follows:

e Component Name: CONCRETE CURB

e Feature Definition: Mesh\Template Components\Curb Gutter\XS_Curb_Surface

Note: See next page for dialog:

4-22
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® ' Create Template
File Edit Add Tools

&3 PW_WORKDIR d0330275\5P318
"ZZ Point Name List
() Componerts
(2] Drainage
(2} End Condtions
&3 J5P3181

{3 Components
&3 Curbs
= cub
(£) End Condtions
(£ Tempiates

<
|Lbruy PdveTevmhtel
Preview:

- m}

Curent Templue_ Display Close
Name: {Cub | @ Components (O Constraints
Description: [ ] 4 Display Point Names

s Tunnel Template (] Display All Components
5 ................ : ........ : ........ feeanaana : ................ : ........ e sannaadan
S S A e = N S T
,  AddMNewComponent 3 smpe ...

Set Dynamic Origin Ctr-D Constrained
2-- ' Unconstrained - S
c S PR SN SR .| NullPoint | 3 e—”

- End Condition
Qocvevrnomerecrromrerresmeceanes Overday/Stripping @~ """ " rmtrrrrooes
A e e A e A A Ci'.‘k ....................
Al e e e S S e e R A e S S A ................................................
T N— eteereaees e .......................... et
B B -4 -2 a 2 { 4 8

=L od-t0Mo o d ¢

Neme: |Concrete Cub

| Feature Definion: | Mash\Template Comp:

R

2,

[ Mesh\Template Components\Curb Gutter\XS_Curb_Surface ]
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10. Setup the Dynamic Settings dialog as follows:

Notes:

11.

12.

13.

14.

Point Name: SHDR (key in)

Feature Definition: Linear\Design\Template Point Features\Curb Gutter\XS_Curb_Surface
Apply Affixes: Disabled

Precision Input: x,y =0, 0

Press the Enter key

Do NOT click the Set Dynamic Origin button. This will change the template origin to the location
in the dialog box.

The default units for precision input are feet. You can enter other units with the proper
specification, such as 6" instead of 0.5.

Watch the prompts in the lower left corner of the Create Template dialog.

When creating a component using precision key-in, an ESC allows you to go back.

Setup the Dynamic Settings dialog as follows:

Point Name: TOC (key in)

Feature Definition: Linear\Design\Template Point Features\Curb Gutter \XS_Curb_Surface
Apply Affixes: Disabled

Precision Input: xy = 0.07,0.5 (from similar triangles)

Press the Enter key

Setup the Dynamic Settings dialog as follows:

Point Name: BOC (key in)

Feature Definition: Linear\Design\Template Point Features\Curb Gutter \XS_Curb_Surface
Apply Affixes: Disabled

Precision Input: hs =5.5",0.0

Press the Enter key

Setup the Dynamic Settings dialog as follows:

Point Name: BOC_BOT (key in)

Feature Definition: Linear\Design\Template Point Features\Curb Gutter \XS_Curb_Surface
Apply Affixes: Disabled

Precision Input: dl = 0.0,-16"

Press the Enter key

Setup the Dynamic Settings dialog as follows:

Point Name: TOC_BOT (key in)

Feature Definition: Linear\Design\Template Point Features\Curb Gutter \XS_Curb_Surface
Apply Affixes: Disabled

Precision Input: dl =-7.75",0

Press the Enter key
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15. Right-click on the Current Template window and select Finish.

16. Enable the Display Point Names option.
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4.11 Group Exercise 4-2: Creating an End Condition

Create a Fill and Ditch End Condition in the same End Condition Template by right-
clicking on the Template Window and select Add New Component > End Condition.

In this exercise the design criteria calls for a 6:1 Fill and 6:1 Ditch slopes.

1. From the OpenRoads Modeling workflow, open the Corridors tab, select the Create
Template icon.

OpenRoads Modeling W ; Zei N\ GHPWAP P

Home Terrain Geometry Site Layout Corridors, Model Deta

S b E e
r-'.' -

Element .-, Mew Mew
| Selection L.} Corridor Template D

1)

Prirnary Selection Create

2. Select File > Open from the Create Template dialog menus. Open template library named
J5P3181.itl from the J5P3181/Data04 folder.

3. Navigate to the J5P3181 folder and create a new folder called End Conditions.

B Create Template
File Edit Add Tools

Template Library:
£5 PW_WORKDIR.d0330275%5P 3181 4l

EE Point Mame List

[ Components
[ Drainage
End Conditions
5 JEP31R
[ Components
[ End Condtions
i lemplates

4-26 Missouri Department of Transportation 3/15/23



Chapter 4 - Creating Templates

OpenRoads Designer Road 1

4. Within the End Conditions folder create a new template called Slopes (6:1).

B Create Template
File Edit Add Tools

Template Library:

5 PW_WORKDIR:d0330275%5P 3181 i
EE Point Mame List
[ Components
[ Drainage
[ End Conditions
5 J5P3181
[ Components

5 End Conditipns
[ Templates E Mew
Cut

Copy
Paste

Delete

Rename

> Folder
Chrl-X Template
Ctrl-C
Ctrl-V
Del
F2

4 .2 V] 2 4 b i 0 12 14 16 18
F=hoH-TE e o
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5. To create the new slope component, right-click on the Edit Template Window and select Add

New Component > End Condition.

B Create Template - O P4
File Edit Add Teols
Template Library: Cumrent Template Display Close
= FVW_WORKDIR:d0330275%J5P318 Name: |Slopes (6:1) | (®) Components  (_) Canstraints
S EE:pr:::r:sUﬂ Description: | | Display Point Names
|1 Drainage ls Tunnel Template [] Display All Components
[ End Conditions
23 J5P3181 ~
{23 Components I i i i A
7 Curbs
{23 End Conditions R R R
T
(5 Templates . Add New Component b Smple
Set Dynamic Origin Ctrl-D Eoilctianed
LEREEEE : : ' Unconstrained Tt oo
PUTT U ____________ Null Point .
X . End Condition
R R mommme momm e Overlay/Stripping ~ ~""""n7Toooomme ot
e P EETEERE EEETERTE - Circle . BEEERTEE ERTEEE e
T S T I
N > 5] 5 3 2 i Z ) g 5 v
Library  Active Template =t o=t Ou o g >
Freview: Cument Component Test..
Name: ||:,|| Slope |Fea1ure Definition: |5 i
Target Type | Terain Mode! v | Prorty: [\
Temain Model: O Benchir‘ Mesh' Template Components\Grading'X5_Ground_Proposed
Mo Datum
Horizontal Wertical
Offsets: 0.0000 0.0000 Rounding Length  (g,0000

6. Setup the Current Component portion of the Create Template dialog as follows:

Name: Fill Slope

Feature Definition:  Mesh\Template Components\Grading\XS_Ground_Proposed
Target Type: Terrain Model

Priority: 1

Terrain Model: <Active>
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7. For the first point setup the Dynamic Settings dialog as follows:

Name: Fill_Slope_T (select from list)

Feature Definition: Linear\Design\Template Point Features\Grading\XS_Ground_Proposed

Apply Affixes: Disabled
Precision Input: xy = 0,0

Dynamic Settings

Step:  (D.1000
Step:  (D.1000

: -4 5000
Y. 103000
Poirt Name: | Fill_Slope_T

St

[ Apply Affies

Feature Definttion: . Feahres'Grading'X5_Ground_Proposed

xy= v| |00

+—

Set Dynamic Crigin

8. With your cursor in the xy=0,0 field, press the Enter key on your keyboard.

9. For the second point setup the Dynamic Settings dialog as follows:

Check for Interception: Enable
Place Point at interception: Enable
End Condition is Infinite: Enable
Do Not Construct: Disabled

Point Name: Fill_Slope_B (pull-down)
Feature Definition: XS Ground Proposed
Apply Affixes: Disabled

Precision Input: hs = 30,-1:6

Dynamic Settings n
X 27000 Step:  |0.1000
- 2.0000 Step:  |0.1000

Check for Interception
Place Point at Interception
End Condition is Infinite
[] Do Met Construct

Paoint Mame: | Fil_Slape_B ~

Feature Definition: | Features\Grading'X5_Ground_Proposed

] Apply Affixes

hs= v| [30-16

Set Dynamic Origin

With your cursor in the hs = 30 -1:6 field, press the Enter key on your keyboard.

10. Right-click on the Edit Template window and select Finish.
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The next few steps describe the steps need to build a Ditch End Condition

R, SftHorizontal
At N e T L SR 4:1 Backslope:
R e EEETEEEEEEEEEEEERE EEREEY o Or -----------------------------------------------------
et S, ST NG A
R S Al I S

. . . . 4 ft Flat Bottom . :
S— 1.-51I:I D o] n 1] 20 5 a0 35 [ ] 4F

11. Create Ditch End Components by right-clicking in the Current Template window and select
Add New Component > End Condition.

12. Setup the Current Component portion of the Create Template dialog as follows:

Name: Ditch
Feature Definition: XS Ground Proposed
Target Type: Terrain Model
Priority: 1
Terrain Model: <Active>
Curment Component
Name: |D'rtch |Feature Definition: | & Ground Proposed
Target Type: | Terain Model | Pricrity: 1 |
Temain Model: |v <Active: | [] Benching Count: [
Harizontal Vertical
Offzeta: 0.0000 0.0000 Rounding Length 0.0000
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13. For the first point setup the Dynamic Settings dialog as follows:

Point Name: Ditch_Frslp_1 T (select from list)
Point Feature Definition: XS_Ground_Proposed
Apply Affixes: Disabled

Precision Input: xy =0,0

Dynamic Settings n

% 129000 Step:  [0.1000
Y- |0.0000 Step:  [0.1000

Poirt Name: | Dtch_Frelp_1_T ~

Feature Definition: . Featres'Grading'¥5_Ground_Proposed
[] Apply Affixes

= v| |00 +—

Set Dynamic Origin

With your cursor in the xy=0,0 field, press the Enter key on your keyboard.

14. To place the Fore-Slope bottom point, set the Dynamic Settings dialog as follows:

Point Name: Dtch_Frslp_1_B (select from list)

Check for Interception: Disabled (this forces this line segment to be placed)

Place Point at Interception: Disable

End Condition is Infinite: Disabled —

Do Not Construct: Disabled Oynamic Settings nl
Apply Affixes: Disabled X:  |16.8000 Step:  [0.1000 ]

Precision Input: hs = 24,-1:6 F =

Y: 1.3000 Step: [0.1000 }
[[] Check for Interception

[[] End Condition is Infinite

[C] Do Not Construct

Point Name: :Dtch_Frslp_j_B v]

/ Feature Defi :
With your cursor in the hs = 24,-1:6 field, Lech Aes

Press the Enter key hs= v| [24-1:6 |

v Features\Grading\XS_Ground_Proposed
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15. To place the Back of Ditch bottom point, set the Dynamic Settings dialog as follows:

Point Name:
Check for Interception:

Dtch_Bkslp_1 B (select from list)
Disabled (This forces this line segment to be placed)

Place Point at Interception: Disable
End Condition is Infinite: Disabled
Do Not Construct: Disabled
Apply Affixes: Disabled
Precision Input: hs =4,0

/

With your cursor in the hs = 4,0 field,
Press the Enter key.

Dynamic Settings

X |28.8000 Step:  [0.1000
y-  |-0.3000 Step:  [0.1000

[ ] Check for Interception

Place Point at Interception

[ ] End Condition is Infinite

[ ] Do Mot Construct
Point Mame:

|Dtch_Ekst_1_B "

- |~ FeaturesGrading*¥5S_Ground_Proposed

" |4.[:-

hs=

Set Dynamic Origin

16. To place Slope-Stake point, set up the Dynamic Settings dialog as follows:

Point Name:

Check for Interception: Enable
Place Point at Interception: Enable
End Condition is Infinite: Enable

Do Not Construct: Disabled
Apply Affixes: Disabled
Precision Input: hs = 5,25%

Dtch_Bkslp_1 T (select from list)

Dynamic Settings

X 29.9000 Step: [0.1000
Y- |-25000 Step: [0.1000

Check for Interception
Place Paint at Interception

Toggle on End Condition is Infinite _
\-} [v]EEnd Condition is Infinite:

"

With your cursor in the hs = 5,25.0%,
press the Enter key.

[] Do Mot Construct

Point Mame: | Ctch_Bkslp_1_T At

Feature Definition: | Features'Grading'¥S_Ground_Proposed

[] Apply Affixes

hs= v |5.25a-;

Set Dynamic Origin

17. Right-click on the Edit Template window and select Finish.
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18. Test the End Conditions by selecting the Test button located under the Current Template
window. A warning will be given about the template having end condition priority conflicts.

ChProgram Files'\BentleytOpenRoads Designer CE 10.104OpenRoads... X

| WARMIMG: This template has End Condition Priority conflicts,
. Use the "Check Priorities” button to view and fix,

19. Select Check Priorities on the right side of the Test End Conditions window.

Close

Failure Report

|I Check Priorties |

Check Duplicates

Notice the Fill_Slope_T point is the point that has the priority conflicts.

End Condition Pricrities X

WARNING: The following points have End

Condition Priorty Conflicts. To fix the
priorties, select the poirt and press the Edit
button.

FillSlope T

Close
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20. In the End Condition Priorities dialog select Edit. Notice that all the end conditions have the
same priority number.

Fix Priorities x
Priority  End Condition Component
Fill Slope Cancel

Put your cursor in each of the fields and notice the segments highlighting.

Assume that Ditch is the most desirable condition and change the Priority of the Fill Slope

priority to «2”.
Fix Priorities >
Priorty  End Condition Component
Fill Slope Cancel

21. Click OK, and then Close.

22. Click Draw on the right side of the Test End Conditions window. Move your cursor over
the end conditions.

23. Close the Test End Conditions dialog.
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4.12 Individual Exercise 4-3: Creating an End Condition

1. From the OpenRoads Modeling workflow, open the Corridors tab, select the Create Template

icon.
OpenRoads Modeling - i ([« ~ S5 ot \GHPWAPPW
Horne Terrain Geomnetry Site Layou Corridors Model Deta

q k ﬁ I_,‘g =3 Copy Jemplate Drop P
B v b Impfirt IRD
Mew Mew »

Element ., Template

] Selection L. Corridor Ternplate Drop

Prirnary Selection Create

2. Select File > Open from the Create Template dialog menus. Open template library named
J5P318L1.itl from the J5P3181/data-4 folder.

3. Navigate to the J5P3181 folder and End Conditions, create a new template called
Fill (4:1) Cut (3:1)

B Create Template
File Edit Add Tools

Template Library:
25 PW_WORKDIR:d03309535P 3181 il
"2 Pairt Mame List
[ Components
(=71 Drainage
(71 End Conditions
=9 J5P3181
[ Components
5] End Condttions
»=C Fill (41 Cut (3:1)
= Slopes 61
[ Templates
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4. Create a Fill and Ditch End Condition in the same End Condition Template by right-
clicking on the Template Window and select Add New Component > End Condition.

In this exercise the design criteria call for a 4:1 Fill and 3:1 Ditch slope.

Using the previous exercise create the following two end conditions. Also test end conditions to
make sure there are no conflicts.

-~

E_54

6.30% FILL

4

FE

Note: In this exercise the User only needs to create the End Conditions shown above. The User does
not have to create any of the main components of the Roadbed (shoulder, pavement, etc.).
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4.13 Bonus Individual Exercise: Creating a Curb and Gutter w/Sidewalk
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4.14 Group Exercise 4-4: Creating a Template (Pavement w/Curb & Gutter)

1. From the OpenRoads Modeling workflow, open the Corridors tab, select the Create Template

icon.
k4 OpenRoads Modeling == i [fo « - i = o\ GHPWAPPW,
Home Terrain Geometry Site Layou Corridors Model Deta
q * |f\-|
i Element .., Template
L] Selection . ~ v
Primary Selection Create

2. Select File > Open from the Create Template dialog menus. Open template library named
J5P3181.itl from the J5P3181/data-4 folder.

3. Navigate to the J5P3181 folder and create a new folder named Ramp 4.

4. Within the Ramp 4 folder, create a new template called Ramp 4 Pavement with Curb and
Gutter by right clicking on the Ramp 4 folder and selecting New > Template.

B Create Template
File Edit Add Tools

Template Library:
25 PW_WORKDIR:d0330953J5P 3181 it
"2 Pairt Name List
[ Components
[7] Drainage
[ End Conditions
=9 JEP3181
[ Components
[ End Conditions
5] Ramp 4
»= Ramp 4 Pavement w./Curb and Gutter
[ Templates
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5. Set the following Dynamic Settings:

6. In Create Template go to Tools > Options and confirm the following Affixes are set:

Dynamic Settings

X |-8.7000
v |2.8000

Step:  |0.1000
Step:  |0.1000

Point Mame: .

Feature Defintion:

I Apply Affixes

~ Features\Grading %5 Ground Proposed

hs= - |

Set Dynamic Crigin

Ternplate Options et
Maming Options
Component Seed Name: . :

(®) From Feature Definition Cancel
(O Specify: Preferences...
Poirt Seed Name: | — |
Apply Affixes
Prefix Sufix
Lo LT [ |
Step Options
X |oa000 | Y [0000 | Sleee: poon |

3/15/23
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7. Use the following Components and End Conditions to create the Ramp 4 Pavement with
Curb and Gutter template:

Setup Requirements:

a) Make the concrete thickness 9-3/4” (-0.8125°) before adding Curb and Gutter Type B w/
Agg Base. If you already place the Curb and Gutter, select “Undo”.

b) Modify pavement width to 18 feet

c) Have the pavement slope downward to the right at 2%

d) After adding each Curb and Gutter move the CL Merge Point to opposite edge of pavement
and merge points. When asked which point to delete select CL Merge Point

e) When bringing in the Cut Wall, merge the LT_Ret_Wall_Lower_Ground_Tie point to the
LT _Curb_Surf Back point. Utilize the preview window to do this.

f) Remove the LT_RetainingWallUpperGround End Condition from the Cut Wall.

g) Place the Type A Gutter 6 inches down from the outside of the Cut Wall.

h) Adjust the Sidewalk Outer Buffer to slope down away from Sidewalk at a -2% slope.

i) At this time, do not worry about the unconstrained point within Cut Wall.

j) Save Template Library

Components:

Left Side Right Side

Concrete Pavement w/ Agg Base

Curb and Gutter Type B w/ Agg Base Curb and Gutter Type B w/ Agg Base
Cut Wall Case 5- use existing ground no profiles exist Sidewalk w/ Outer Buffer

Gutter Type A

End Conditions:

Left Side Right Side

Ditch Back Slope 1 (4:1) Ditch
Fill Slope 1 (4:1)

Concrete Pavement w/ Agg Base is in the following location:
Components =» Pavement New =» Pavement Only = Concrete
Curb and Gutter Type B w/ Agg Base is in the following location:
Components = Curb and/or Gutter
Cut Wall Case 5 - use existing ground no profiles exist is in the following location:
Components =» Retaining Wall = Cut Wall
Sidewalk w/ Outer Buffer is in the following location:
Components =» Sidewalk
Gutter Type A is in the following location:
Components = Curb and/or Gutter
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8. In Create Template select the Test button to check the End Condition Priorities.

X
Close
B
>
Test...

(O Constraints

Display
| (® Components
| [ Display Point Names
Display All C

|Hamp 4 Pavement with Curb and Gutter

s Tunnel Template

Cument Template

Name

Description: |
t=AhaH-l0d
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4.15 Individual Exercise 5-5: Creating a Template (Pavement w/Shoulder)

1. From the OpenRoads Modeling workflow, open the Corridors tab, select the Create Template
icon.

1 OpenRoads Modeling ¥ [fa &~ & 5 s ow\\GHPWAPPW

Home Terrain Geometry Site Layout Corridors Model Deta

&, * Y ﬁ p‘q ot Copy Te I/‘-'Ll
B v kg ImportfRD
Mew Mew

Element .., Template
i Selection L0 ™ Corridor Ternplate Drop N

2. Select File > Open from the Create Template dialog menus. Open template library named
J5P318L1.itl from the J5P3181/data-4 folder.
3. Navigate to the J5P3181 folder.

Primary Selection

4. Within the Ramp 4 folder, create a new template called Ramp 4 Pavement with Shoulders by
right clicking on the Ramp 4 folder and selecting New > Template.

B Create Template
File Edit Add Tools

Template Librany:
=3 PW_WORKDIR:d033095305P3181 il
'=Z Point Mame List
=]
[Z7] Drainage
[ End Conditions
5 JBP3181
[ Components
[ End Conditions
5 Ramp 4
== Ramp 4 Pavement with Shoulders
== Ramp 4 Pavement with Curb and Guiter
[ Templates
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5. Verify the following Dynamic Settings:

6. In Create Template go to Tools > Options and confirm the following Affixes are set:

Dynamic Settings

X |-8.7000
v |2.8000

Step:  |0.1000
Step:  |0.1000

Point Mame: .

Feature Defintion:

I Apply Affixes

~ Features\Grading %5 Ground Proposed

hs= - |

Set Dynamic Crigin

Ternplate Options et
Maming Options
Component Seed Name: . :

(®) From Feature Definition Cancel
(O Specify: Preferences...
Poirt Seed Name: | — |
Apply Affixes
Prefix Sufix
Lo LT [ |
Step Options
X |oa000 | Y [0000 | Sleee: poon |
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7. Use the following components to create the Ramp 4 Pavement with Shoulders template:
Setup Requirements:

a) Modify pavement width to 18 feet.

b) Verify Pavement is sloping downward to the right at 2%

c) Have the Left and Right Shoulder Slopes follow the pavement slope using a Vector Offset
constraint.

d) When bringing in the Cut Wall, select the LT _Ret_Wall_Lower_Ground_Tie point in the
preview window and place it on top of the LT_Conc_T_O_EOS shoulder point.

e) Remove the LT_RetainingWallUpperGround End Condition from the Cut Wall.

f) Place the Type A Gutter 6 inches down from the outside of the Cut Wall.

g) Adjust the all surface slopes of the Sidewalk w/ Inner and Outer Buffer to be -2%o sloping
downward to the right

h) At this time, do not worry about the unconstrained point within Cut Wall.

i) Save Template Library.

Components:

Left Side Right Side

Concrete Pavement w/ Agg Base A2 Shoulder Concrete Option 1 w/ Agg Base
A2 Shoulder Concrete Option 1 w/ Agg Base Sidewalk w/ Inner and Outer Buffer

Cut Wall Case 5- use existing ground no profiles exist

Gutter Type A

End Conditions:

Left Side Right Side

Ditch Back Slope 1 (4:1) Ditch
Fill Slope 1 (4:1)

Concrete Pavement w/ Agg Base is in the following location:
Components =» Pavement New =» Pavement Only = Concrete
A2 Shoulder Concrete Option 1 w/ Agg Base is in the following location:

Components =» Shoulders =» Concrete w/o Curb
Cut Wall Case 5 - use existing ground no profiles exist is in the following location:
Components = Retaining Wall = Cut Wall
Sidewalk w/ Inner and Outer Buffer is in the following location:
Components = Sidewalk
Gutter Type A is in the following location:
Components = Curb and/or Gutter
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8. In Create Template select the Test button to check the End Condition Priorities.

< >

e N R R R A

Close

(7) Constraints

Display

(®) Components

[ Display Pairt Names
[ Display &l Components

=30

Is Tunnel Template
35
+=LoH-tEd

‘Ramp 4 Pavement with Shoulders

Cument Template
Name:
Description: ‘

9. Close the Template Library and select “Save” to save the Template Library.
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5.1 Objectives

e Create Corridor
e Assign Multiple templates to one corridor
e Create new templates from existing templates

5.2 Corridor Modeling Overview

The Corridor Modeling toolset is a group of highly interactive commands to create new design
surfaces that represent a new roadway or other type of surface. Tools for creation, modification,
management, and report functions are supported.

Corridor Modeling tools aggregates a variety of civil data. The geometry is created with the
Horizontal and Vertical Geometry tools, while the existing ground is defined by a MicroStation
mesh or Civil Terrain Model. Plan view elements, such as edges of pavement, shoulders, curbs,
etc. can be 2D or 3D. Superelevation information is defined within a design file using standards or
imported data. Templates are utilized from one or more template libraries.

Reference files can be used extensively with Corridor Modeling. On a simple project, the data
may be all in one file; larger projects may have geometry in one file, plan view graphics in a
second, terrain in another, superelevation in a fourth and the actual model in a fifth. All files can
reference the others, to present a complete picture of the project.

When working with Corridor Modeling, you can draw in 2D or 3D. When using 2D (such as for
plan-view graphics), a 3D view is automatically created and maintained. For example, when a
vertical geometry element is initially defined for a horizontal geometry element, the Default-3D
model is created, if there isn't one already. The 3D baseline (combination of horizontal and
vertical element) is drawn into the 3D model. As template drops are added, and progressed, they
are added to the 3D model automatically.

When starting to create a corridor, basic information can be used. A single template can be used,
along with preliminary geometry and a high level terrain model. As the design progresses, more
detail can be added. Instead of a single template drop, perhaps more templates better define the
roadway. Transitions can be added to smoothly move from one template to another. There may be
multiple roadways all interconnected using the target aliasing tools. All the while, as changes are
made, the corridor model is updating, so you see up-to-the minute results. Simple projects may
not require all the tools, and a basic corridor model may be sufficient. But all the tools are
available to handle basic to complex, small-scale to large-scale projects.
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5.3 Prerequisites

The following are minimum requirements to use Corridor Modeling.

e One Civil horizontal element and one Civil vertical element, generally the centerline and
profile of the design roadway
e One template stored in a template library

A terrain model is not required for corridor modeling. If the template includes end conditions
and no terrain model is defined, the software generates as much of the model as possible, but
will not complete the end condition that ties to ground and no error message is given.

5.4 Corridor Modeling Tools

ﬂ OpenRoads Modeling - H ‘%_S fo « ~ Famiila HPWAPPWTO1. dot.missouri:MoDOT Test\Decuments\Central Office\CADD Support\Design-ORD\CD\Miller\J5P3181\Engineering'Roadway'da
m Home Terrain Geometry Site Layou Corridors odel Detailing Drawing Production Drawing View

4 k & ﬁ .ﬁ;. 7 Copy Template Drop ,—,,__, $ ? @ (@ DefneTogetalining e (7> % ' O Eﬁ y 4

B v g Import IRD B & Corridor References * Im & f—

Element ... Mew Mew Template Edit Edits Create Calculate Dynamic = 3p prive Corrider

@ Selection L 7 | Corridor Template Drop | Transitions ~ i TemplateDrop * ‘9l T Corrider Clipping = & e e Sections ™ Through Reports ~
Primary  Selection Create Edit Miscellaneous Superelevation Review
Properti v 0 X Expl > 1 x
o= . I_p‘":er [ B View 1, Default

5.4.1 Corridor Creation Tools

The first toolbox is used when beginning design on a corridor and includes tools for creating
corridors, template drops, and transitions; along with various tools for working with the
template library.

Bl OperRoadsModeling  ~ S H b [fa « ~ & & =) 5 pw\\GHPWAPPWTOT dot.miss:
“ Home Tergin Geometry Site Layout Corridors Model Detailing Dra

&, * e ﬁ + o+ Copy Template Drop F ﬁ
Y Import IRD
Mew Mew

r v
Element - - Ternplate Edit
L= Selection i... § Corridor Template Drop i Transitions = N Template Dre
Prirnary Selection Create E-
e L e | L4

New Corridor - The New Corridor tool is the initial step in corridor design; names the corridor
and identifies the geometry. No processing of templates is done within this tool; rather it’s a set-
up step prior to template work.

ﬂ OpenRoads Modeling v H.‘.ﬁ fo & ~ ’ = F pw\GHPW
m Home Terrain Geometry Site Layout Corridors Mod:

=Y * e ﬁ I—"N 1 Copy Template Drop F
g Import IRD

v

I
Element ..., Mew Mew . Temp
| Selection i..i Y Corridor Tefnplate Drop \{ Transitions © v
Prirary Selection Create
el - - mo= L
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After the corridor is created/drawn, the software automatically advances to the Create Template
Drop tool.

E] OpenRoads Modeling -~ ST HEfs « - &+ & 2 5 pw\\GHPWAPPWTOT.dot. missouri:MeDO"
m Home Terrain Geometry Site Layout Cornidors Model Detailing Drawing Produ
g, * e ﬁ I—"&l 1 Copy Template Drop r i“ Y
B - Yg Import IRD —
Element ..., MNew Mew N Template Edit Bdits
@ Selection L.i ™  Corridor Template Drop % Transitions ~ - Template Dro Tk
Prirmary Selection Create -9 Create Template

Properties * 0 X Explorer :

2= Import lemplate B View
File

= Display Template | [G2 * &
QL. -

Create Template Drop - defines what the cross sections of the roadway look like for that portion
of the road based on user-defined station range. A project may comprise of a single template drop
or multiple template drops. Often, transitions are used between two template drops, rather than an
abrupt change from one template to another.

Careful consideration should be given for the Drop Interval used for a corridor, although it can be
changed at any time. It specifies the distance between each processing of the template (in master
units). Generally, this value is equal to or less than (but still a multiple) of the desired interval for
the final cross sections, since cross section stations should be coincident with processing stations.
It is not necessary to set the interval so small that it encompasses all desired cross section stations,
as stations with particular project interest can be added to the model with the use of the Key
Station tool. If the model is to be used in construction, the smaller the interval, the more detailed
the model, but will require more processing time.

Note Drop Intervals are impacted by the Design Stages.

e Minimum Transition Before Drop and Minimum Transition After Drop are inputs in the
Create Template Drop tool. If they are non-zero, then a transition drop is created at the
beginning/end of the template drop with a length greater than or equal to the value
entered. The actual length is determined by how far it is between the new drop and the
drop before/after the new drop. If there isn’t enough space to meet the minimum, then the
previous/next drop is shortened to accommodate the transition. If there is no
previous/next drop, then no transition drop is created.
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After completing the prompts, the corridor is automatically processed and can be viewed in both
2D and 3D views. The corridor can be rendered, if desired.

¥ View1, Default oo o(Eelfada | @ View 2, Defauit-3 o[@]R
Br@u v AQQRIBY O LN FIRE Brvaxv ARRRHLONDL H9RE

The symbology is based on the feature definitions within the template. The Project Explorer is
also updated with the corridor information, including template drops, components and features.

Create Template Drop Workflow

Select the Create Template Drop tool. This tool is automatically invoked at the end of the Create
Corridor tool, but you can use it independently of the Create Corridor tool.

Select the Corridor wherein the template drop will be added.

1. Select Template - Select the template from the pull-down list of recently used templates,
or select <Alt> <Down> on the keyboard to open the active template library and select
the template. Data point to accept the template and move to the next prompt.

2. Start Station - Graphically define the start station or enter the value in the edit field.
Data point to accept and move to the next prompt. The Start station can be locked by
<Enter> after keying in the station or selecting <Alt>. Selecting <Alt> again unlocks
the field.

3. End Station - Graphically define the end station or enter the value in the edit field. Data
point to accept and move to the next prompt. The End station can be locked by <Enter>
after keying in the station or selecting <Alt>. The template is copied to the new station
range. Selecting <Alt> again unlocks the field.

4. Drop Interval - specifies the distance between each processing of the template (in master
units). Generally, this value is equal to or less than (but still a multiple) of the desired
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interval for the final cross sections, since cross section stations should be coincident with
processing stations. Note that this is impacted by the Design Stages.

Copy Template Drop - As an alternate to creating and modifying a template drop, this tool
copies an existing template drop to a newly defined station range along the same baseline
reference.

The Copy Template Drop tool can be used as an alternate to creating and modifying a template
drop, as the tool copies an existing template drop to a newly defined station range along the same
baseline reference within the same corridor.

] OpenRoads Modeling - HE [ « -~ & = = pw\\GHPWAPPWTO1.dot.miss.
m Home Terrain Geometry Site Layout Corridors Model Detailing Dra

&, * i ﬁ + —+ Copy Template Drop F i‘
o TR R
Mew Mew

Elerment .. - Template Edit
@ Selection i ™  Corridor Template Drop 4 Transitions ~ N Template Dre
Prirary Selection Create E-
oY e Y E T ale - T
Copy Template Workflow

1. Select the Copy Template Drop tool.

2. Locate Template Drop - Select the previously created template that you want to copy to
a different location.

3. Start Station - Graphically define the start station or enter the value in the edit field.
Data point to accept and move to the next prompt. The Start station can be locked by
<Enter> after keying in the station or selecting <Alt>. Selecting <Alt> again unlocks the
field.

4. End Station - Graphically define the end station or enter the value in the edit field. Data
point to accept and move to the next prompt. The End station can be locked by <Enter>
after keying in the station or selecting <Alt>. The template is copied to the new station
range. Selecting <Alt> again unlocks the field.
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Create Template - Opens the current template library to add a new template, delete or modify an
existing template.
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5.4.2 Corridor Edit Tools

This ribbon contains tools for editing of a previously created corridor and associated template
drops. These tools enable you to refine the model by adding more detailed information to respond
to project-specific requirements and constraints.
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LLE] Selection L.i ¥  Corridor Template Drop | Transitions ~ N Temnplate Drop f5d F@,’: Corridre
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Edit Template Drop - Opens the current template library and displays the template with the
selected template drop. While the dialog is the template library interface, keep in mind that the
editing is only being done to the template within the template drop, not the actual template library.
Therefore, if any changes are made, the template associated with the template drop is no longer in
sync with the template library. For project specific circumstances, this may be required. The tools
and options within the edit template drop function identically to those in the template library,
except the File tools are not available.

If the changes are needed in the template library, use the Create Template tool.

To update the template associated with the template drop to match the template in the template
library, use the Synchronize with Library tool. When this tool is used, the template from the
template library overwrites the template associated with the template drop, so all changes are lost
with no warning given.

Edit Template Drop Workflow

1. Select the Edit Template Drop tool.

2. Locate the Template Drop. Select the template drop whose template needs editing. The
Editing Roadway Design Template Drop dialog (whose interface is identical to the
Template Library dialog) opens with the current template.

3. Edit as needed. Click OK to close the dialog. You do not have to File > Save to save your
edits (most File functions are ghosted out).
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Create Point Control

Create Point Control These are used to override the normal locations of one or more points and
or components in a cross section. Examples of this include lane widening, staying within the
right-of-way, maintaining a particular slope for a ditch, and superelevation.

An example would be a ramp is merging into the main road. The ramps left edge is vertically
controlled by the main road right edge of pavement. The ramps left edge is horizontally controlled
by the main road right edge from 0+00 to 1+00, and then it is controlled by a horizontal alignment
named rampLeft.

Station Limits (Start/Stop) - specifies the start and stop stations for the control.
Control Description - allows you to enter a description of the control.

Point - allows you to select the point to be controlled. Select from the list or identify the point
in the cross-section using the locate button. The selected point is highlighted in plan/cross
section and profile or superelevation views as applicable.

Mode - allows you to select the control mode: Horizontal, Vertical, or Both.
Control Type - specifies the type of control.

If the Mode is Horizontal or Both, valid control types are Linear Geometry, Feature
Definition, or Corridor Feature.

If the Mode is Vertical, valid control types are Linear Geometry, Feature Definition,
Corridor Feature, Superelevation, Elevation Difference, Elevation and Grade.

The selection combo boxes and/or field displayed depends on the selected Mode and
Control Type.

Type - Linear Geometry If the type is Linear Geometry, a Horizontal Offsets combo box
is displayed. If the mode is Both, a Vertical Offsets combo box is also displayed.

Type - Feature Definition If the type is Feature Definition, a Feature Definition and
Range text field is displayed.
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Type - Corridor Point For all modes, Corridor and Reference Feature combo boxes are
displayed. These options allow you to set up the control of one corridor’s points(s) from
another corridor’s point(s).

Targeting another corridor's point cannot be done simultaneously with Target Aliasing of
that same corridor. If Target Aliasing has been defined, the Corridor Point is not available
for selection within the Point Control dialog. This produces a recursive situation, making
the corridor point control unavailable for selection until that Target Aliasing is removed.

Type — Superelevation This option displays a Superelevation control line combo box, and
a Reference Point combo box. Superelevation control lines are stored in the roadway
design, not on the alignment. The reference point is the pivot point (feature) about which
the point will rotate.

Type - Elevation Difference This option displays Horizontal and Vertical alignment
combo boxes. The vertical alignment represents a vertical difference value to be applied to
the points’ current elevation.

Type - Elevation and Grade This option displays an Elevation field, and a Grade field.
The control sets elevation of the point at the start station to the elevation specified. The
slope of the point’s line is then at the grade specified until the end station is reached.

Priority - determines the order of controls on a point. This value applies only when there are
conflicting controls on a point. Where there is a conflict, the control with the lower priority is
applied (that is, lower numbers are applied first).

Use as Secondary Alignment - specifies that horizontal point controls are also used as
secondary alignments. This option is available only when working with a 2D entity. If you are
using a 3D object, the software skips the secondary alignment option.

Horizontal Offsets (Start/Stop) - specifies the start and stop horizontal offset controls for the
corridor. If the values are different, then the value applied at a given station is calculated using
a linear algorithm.

Vertical Offsets (Start/Stop) - specifies the start and stop vertical offset controls for the
corridor.
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Create Key Station - The Create Key Station tool is useful to add stations that are not coincident
with the template interval, when a special circumstance of the project occurs and it’s desirable to
include the station in processing.

Create Key Station Workflow

1. Select the Create Key Station tool.

2. Locate Corridor - Select the corridor for station addition. A display line dynamically
running perpendicular to the baseline reference is visible.

3. Station - Define the key station by dynamically moving the display to the desired
location (and data point) or by keying in the station, <Enter> and data point to accept.
The key station is added to the Key Station list, and the corridor is automatically
reprocessed to include the new station.
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Create Secondary Alignment - Sets parameters for secondary alignments, which are used to
modify the direction of cross section processing. Requirements include corridor selection,
secondary alignment definition, beginning and ending station (in cases where only part of the
alignment element is to be used) and beginning and ending offsets.
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Create Parametric Constraints - Sets up constraint value overrides for specified station ranges.
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Create Curve Widening - Applies horizontal controls to points to move them farther from the
centerline at each curve of the controlling alignment.

E] OpenRoads Modeling = HE e « - + & = = pw\\GHPWAPPWTO!.dot.missouri:MoDOTTest\Documents\Central Office\Ch
m Home Terrain Geomnetry Site Layout Corridors Model Detailing Drawing Production Drawing View

=t k 20 ﬁ l_,‘g. ~+ Copy Template Drop F___. ﬂ P @ @ Define Target Aliasing o
New N

B - Y Import IRD — 0 #8 ComidorReferences ~ Im
Element .., ew J - Template Edit Edits P
@ Selection &..i ™ | Corridor Template Drop Y Transitions ~ N Template Dro hd S8 coridor Clipning_~

Create End Condition Exception

Primary Selection Create E
Properties w* 0 X Explorer > ax

reate fey on

el Fi ~ N .
File | |-';'-= Create Secondary Alignment 3]

= N B . .
L q ,. [ . Create Parametric Constraint

|5|_=.5.-"Q‘3 zolag ¥ W Create Curve Widening

4 Corridors_J5P3181.dgn - Create Point Control

-2 Detailing Sumakal €+ 1=

Create End Condition Exception - Defines end condition exceptions, which are used to modify
the behavior of an end condition solution without requiring the use of additional template drops.
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Corridor Objects - One-stop viewing of data relating to corridor objects. Excellent for managing
your corridor data, as it encompasses template drops, key stations, parametric constraints, point
controls, various references and end condition exceptions all within one dialog.
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Process Corridor - Processes the corridor to ensure that it is up to date.

5.4.3 Superelevation Tools

This toolbox contains tools for creating, calculating, and editing superelevation lanes. Tools are
also supported for importing excel (CSV) data and reporting.
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Create Superelevation Sections - Adds a superelevation sections (generally one per curve set)
for the specified station range on the baseline reference.
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Create Superelevation Lanes - Creates color-filled lanes based on width and offsets from the
baseline reference, as a precursor to superelevation calculations.
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Calculate Superelevation - Calculates station and superelevation transitions rates based on a
preferences or rules file (*.sep,*.srl). The values are augmented to the superelevation lanes, edit
manipulators are created, and the color fill is recolored based on the cross slopes.
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Import Superelevation - Optionally, imports data from a CSV file.
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Assign Superelevation to Corridor - Associates superelevation with a corridor, so the pavement
reflects the superelevation stations / cross slopes, rather than the pavement cross slope defaults in
the template.
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Superelevation Editor - Opens the superelevation editor allowing the user to edit the calculated
superelevation in a tabular format.
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Superelevation Report - Creates a superelevation XML report and opens the Bentley Civil
Report Browser.

5.4.4 Corridor Miscellaneous Tools
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Define Target Aliasing - Aliasing allows you to target other corridor surfaces or features or to set
up a prioritized target list for end condition solutions on surfaces, features and alignments. This
means that on a large job where the existing surface may have been broken up into more than one
surface, you don’t need to be concerned about where those breaks occur, and you don’t need to
create a different template for each existing surface. Use target aliasing to find the proper solution.

In any situation where the active surface is the target, the software looks for the mainline corridor
surface and uses whichever is closer because you have turned on that option. If the Use Closest
option is not set, then it would search for the surfaces in the order they are displayed, and it would
stop as soon as a solution was found.

Target Aliasing cannot be defined with a corridor that targets that particular corridor with a
Corridor Point Control. This produces a recursive situation, making the corridor unavailable for
Target Aliasing until that corridor point control is removed.
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Target lists end-condition targets for the current corridor.

does not list feature definition targets.

Surface or Corridor lists all the available aliases for the current target. If the target is a
surface, it displays a list of alternate surfaces and corridors. If the
target is a feature, then the list displays available surface features and
corridor points. If the target is an alignment, it displays a list of
available alignments.

Aliases lists the aliases for the current target. The order of the list indicates
the priority of the target aliases.

Add, Remove, Move  activates as items are selected. The left and right buttons allow you to

Up, Move Down move items between lists. More than one item can be selected and
moved. The up and down buttons allow you to change the priority of
a single item in the alias list by moving up or down in the list.

Use Closest Ignores the order of the aliases, when checked on. The solution seeks
the closest alias that satisfies the solution (end condition).

Define Target Aliasing Target Workflow

1. Select the Define Target Aliasing tool.

2. Select the corridor. This opens the Target Aliasing dialog.

3. Use the Add, Remove, Move Up, Move Down, and Use Closest to set the Target
Aliasing.

Synchronize Template - Updates a template within a template drop with the template of the
same name from the current template library. Any changes previously made to the template in the
template drop are overwritten with no warning.

£] OpenRoads Modeling v HE [ « - o = = pw\\GHPWAPPWTO1.dot.missouri:MaDOTTest\Dacuments\ Central Office\CADD Support\Design-ORD\C
“ Home Terrain Geometry Site Layout Corridors Meodel Detailing Drawing Production Drawing Vlew

= * :;-;: ﬁ IF“I -+ Copy Template Drop r ib ? @ o DefineTargetAI|35| % e

E Yg Import IRD . — 8 Coridor Reference:

Element ... MNew Mew -~ Template Edit Edits Create Calculate

L] Selection ii ¥  Corridor Template Drop |/ Transitions ~ N Template Drop 7 eal T8 Corridor Clipping ~

Primary Selection Create Edit Miscellaneocus Superelevation
Prone-iae - 1N Eyrln - -~ ow [ e

Add Corridor Reference - The Add Corridor Reference tool adds graphical elements to the
corridor processing. This must be done even if the feature is targeted in the template, otherwise
the elements will not process. It enables only those elements associated with a particular corridor
to be processed, rather than all elements of a particular feature definition. This speeds up
processing, and eliminates processing of unwanted elements of the same feature definition. The
elements can be selected within the tool, or a selection set can be created prior to commencing the
tool.
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£]  OpenRoads Modeling - HE s « - f = = pw\\GHPWAPPWTO!.dot.missouri:MoDOTTest\Documents\Central Office\CADD Suppert\
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View
a k e ﬁ IJ‘RI 7 Copy Template Drop r £ ? @
Bl v dgr Import IRD — @
Element .., Mew - Template Edit Edits
@y Selection .0 ™ Corrider Template Drop |/ Transitions ~ N Template Drop
Primary Selection Create Edit
Properties v I X | Explorer v 0 X

¥ A File -~

Remove Corridor Reference - The Remove Corridor Reference tool removes graphical elements
from the corridor processing, but does not delete the element. The elements can be selected within
the tool, or a selection set can be created prior to commencing the tool.

2] OpenRoads Modeling v HE R « - o = = pw\\GHPWAPPWTO1.dot.missouri:MoDOT Test\Documents\Central Office\CADD Support\Dex.
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View
a, k E‘ ﬁ I—"Rl —+ Copy Template Drop ’_l_____l gh 7 ‘ (o} DeflneTargetAIlasmg .$_ @- %
B v g Import IRD ) B orridor Reference
Element ... New » Template Edit Edits i gate Calc
(] Selection L.i ¥ | Corridor TemplateDrop \i Transitions ¥ v Template Drep 7 .."F?\' [g{ Corridor Clipping ~ 9
Primary Selection Create Edit " Add Clipping Reference Superele
Properties v B X Explorer ¥ IXx

| File ~

Add Clipping Reference - allows you to remove areas of overlap when working with multiple
corridors in a single surface. For example, in a corridor intersected by a crossing roadway,
clipping would be used to remove all overlapped features within the intersection.

Add Clipping Reference Workflow

1. Select the Add Clipping Reference tool.
2. Select the corridor to be clipped.

3. Locate Clipping Reference - select elements until all are defined, then reset to complete.
The corridor is processed and the clipping reference is added.

Remove Clipping Reference - Removes the clipping reference, reprocesses the corridor,
restoring the clipping area to its previous state prior to clipping.
Remove Clipping Reference Workflow

1. Select the Add Clipping Reference tool.
2. Select the Corridor where the clipping is to be removed.

3. Locate Clipping Reference - select elements until all are defined, then reset to complete.
The corridor is processed and the clipping reference is removed.

Managing Corridor Data
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Several tools can be used to help manage the corridor model data. Depending on the tool
selected, the data may be read-only or may be manipulated. These include:

e Properties
e Corridor Objects - view and manage all the input objects in the corridor in one location
e Project Explorer - see all corridor information in one place

Properties

Clicking on the corridor border opens the Element Information with most of the same
information found in the Project Explorer Corridor. It includes the corridor tree, symbology,
Corridor Info (Name, Alignment Name, Profile Name, and Design Stage).

Properties

4 Elements (1) -

4 i corridor: RTES4 Plan: RTES4 Prof
4 o Templates
e Template Drop [604+51.
4 & Components
& | Th_A2 Shoulder Asphal
& | Th_A2 Shoulder Asphal
& | TM_Aggregate Base Inc
& | T A2 Shoulder Asphalt |
& | T A2 Shoulder Asphalt ¢

E
-

General

Feature

Extended

L JIE AIE 2R

Corridor

The dialog changes as the tree is navigated, based on the current highlighted item in the tree.
Much of the information can be edited, which is automatically reflected in the corridor model.

If a Template Drop is selected, the Element Information dialog reflects the template drop
information, which can be edited.
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4 7 Elements (1)
4 i Corridor: RTES4 Plan: RTES4 Prof
4 o Templates

== Template Drop [604+51.

> 4 Components

B L

General w
Extended w
Template Drop L3
Interval 2500000
Template Name Templates\Concrete |
Horizontal Mame
Description
Station Range -~

Start Station &604+51.15
End Station 632+40.00 R2

W Corridor Objects - Allows you to view and manage all the input objects in the corridor in
one location.

Explorer

The Explorer is located in OpenRoads Modeling workflow > Corridors ribbon > Primary tool
set. the design progresses, the information is continually created / updated automatically.

&1 OpenRoadsModeling ~ O H k[T &« - 4 F &2 = pw\\GHPWAPPWTO1.dot.miss
Home Terrain Geometry Site Layout Corridors Maodel Detailing Drz

* 1;'; ﬁ i —+ Copy Template Drop E g
Y Irmport IRD

- Element .., Mew Mew . Template Edit
@ Selection L.i ™ Corridor Template Drop \,fl Transitions = v Template Drr-
Primary Selection Create F-
Properties * 0 X Explorer -~ I x,

‘ ‘ [ File A
R E— b

Each corridor (and associated data) is listed separately. As the tree is navigated, additional data is
exposed. In addition, right-click context sensitive menus are available for common tasks and
information.
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&1 OpenRoads Modeling  ~ HE &« - + £ 2 = pw\\GHPWAPPWTO1.dot. missouri:MoDOTTest\Documents\Cet
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing

3, * ﬁ I_7|§l 3 Copy Template Drop 72;4 i T @ @ Define Targe
B v Import IRD
I 'mp
New MNew

T @ CorridorRe

Element . - Template Edit EBdits
Lo Selection i ™  Corridor Template Drop | Transitions ~ T Template Drop 7 fisd T Corridor Cli;
Prirary Selection Create Edit Miscella
Properties (File) WU 8 Explorer * qx

B View 1, Default

4 [ Files (1) File Ylim-awn~|d 00
civil_geometry__jSpS'I81-Drd.dgn W Items hd
= Resources b
OpenRoads Model ~
Q) Q. , .
|5..=5m#'3 o C_) ¥

4 I civil_geometry_j5p3181-ord.dgn (Default)
b~ Alignments
% Terrain Madels

General NN

File Name e \wsers\politw 1\pwis

File Si 826880 4 corridors
evision Nun 2 4 < » Conceptual
ity OpenRoads Designer

L B politw1 > il rTES4

11/18/2019 6:33:58 |

at 10/3/2019 6:56:50 Al
Mint~ Blttad B 5rfare Temnl-tas

N\ Linear Template
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Template Management

SS4 Design Stage has been replaced with Feature Definiton. You can access the Design Features
within the Properties from the headsup display tools.

The Template Drop Interval Multiplier is used in conjunction with the Interval Drop specified
when the template drop was created. Its purpose is to enable designers to use larger intervals for
preliminary work and easily shorten the interval as the design is refined. To determine the
interval used for processing, the Interval Drop is multiplied by the Template Drop Interval
Multiplier and the result is used.

MoDOT uses the following Design Stages:

Stage Multiplier Description

Preliminary x 10 10 Used for general design work, until high level of accuracy
is required towards the end of the project. Faster
processing time on larger Corridors.

Final x 1 1 Used for cross section sheets with 25, 50 or100 feet
between sections. Best and more accurate Design stage for
final cross sections

Final x 1 w/Meshes 1 Used for creating Mesh surface

Final x 1 Top Mesh 1 Used for creating Top Mesh surface
Final x 1 Bottom Mesh 1 Used for creating Bottom Mesh surface
Final x 1 Linear Features 1 Used for creating surfaces

Final x 1 Components Only 1
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Processing & Critical Sections

This information is also located in the Properties tool when the Corridor Design Stage is selected
from the OpenRoads Standards of Explorer.

Properties (OpenRoads Standards) »* 0 Explorer
4 (3 Selection (1) v |
v & 1-Prelim | @ Items v |
| bs) Resources v |
| - OpenRoads Model L |
¥ Sheet Index v |
~
o olo
inition
1 - Preliminary x10 P Feature Definitions -
Preliminary Design bolw Alignment
Comidor
% Terrain
Item Ty M T Corridar
ELUTEE 1 - Preliminary x1(

Processing & Critical Secti...

Template Drop 100000
Horizontal Cart True
Vertical Cardin True
Externzal Contrc False
Densify Horizo False
Densify Horizo 0.0700
Densify Vertica False
Densify Vertica 0.0700

@ 3 - Final x1

& Conceptual
& Design

< 4 &

58 Linear Te mplate
58 Surface Tem plate

" .
Enzble Clippin: True 4 &2 Linear

b & ¥ Point
Display Settings

b v e Mesh
Top Mesh Disp False -
Top Mesh Feat Top Mesh &4 Trace Slope
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Option

Description

Template Drop Interval Multiplier

The Interval multiplier times the template drop interval
is the distance between template drops depending on the
chosen stage.

Horizontal Cardinal Points

When set to True, the location of cardinal points of the
active horizontal alignment (PC, PT, CS, etc.) are used
to compute a point or template drop interval location.

Vertical Cardinal

Points When set to True, the location of cardinal points
of the active vertical alignment (VPC, VPT, VVPI, etc.)
?re l%_sed to compute a point or template drop interval
ocation.

External Control Points

When set to True, the location of horizontal and/or
vertical point controls are used compute a point or
template drop interval location.

Densify Horizontal Curves

When set to true, the processing along horizontal curves
isata closer interval. This option utilizes the
CIVIL_DEFAULT_CURVE_STROKING configuration
variable value, with extra points being computed based
on the chord offset from the horizontal curve. The value
defines the chord height used to calculate the extra
points. If configuration variable is not set or Densify
Horizontal Curves is set to False, the value defaults to
0.01.
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Display Settings

This information is also located in the Element Information tool when the Corridor Design Stage
is selected in the Project Settings of Project Explorer.

Display Settings

Comdor - Element Template

Corridor Handle Length Factor

Comdor Handle Spacing

Template Drop - Element Template
Template Drop Handle Length Factor
Single Station Drop - Element Template
Single Station Handle Length Factor
Transition - Element Template
Transition Handle Length Factor

~

Corridor Graphics\2 - Design\Corrndor Grz
02

0

Comndor Graphics\2 - Design\Template R
03

Cornidor Graphics\2 - Design\Template S
05

Cormidor Graphics\2 - Design\Template T
05

Option

Description

Corridor - Element Template

Element template utilized to draw the corridor
boundary in the Create Corridor tool. As a best
practice, place the graphics for the boundaries in a
construction class to allow for easily turning them off /
on as needed.

Corridor Handle Length Factor
Template Drop Handle Length
Factor Single Station Handle

The Length Factors are a ratio of the handle length to
the width of the corridor. So 1.0 would make the
handle as long as the width of the corridor at that point.

Corridor Handle Spacing

The handle spacing either is set to a physical distance as
shown or set to zero. If you set to zero you will get 11
handles per corridor regardless of its length. Any non-
zero value is used as a distance between handles
measured in master units along the horizontal
alignment.

Template Drop Element Template

Element template utilized to draw the template drop
boundary in the Create Template Drop tool. As a best
practice, place the graphics for the boundaries in a
construction class to allow for easily turning them off /
on as needed.

Transition Element Template

Element template utilized to draw the transition
boundary in the Create Transition tool. As a best
practice, place the graphics for the boundaries in a
construction class to allow for easily turning them off /
on as needed.
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Output Settings

This information is also located in the Element Information tool when the Corridor Design Stage
is selected in the Project Settings of Project Explorer.

Output Settings e
Create Top Mesh True 3
Top Mesh £2
Create Bottom Mesh False

Bottom Mesh Feature Definition No Feature Definition

Create Linear Features True

Create Component Meshes True

Include Null Point Linear Features False

For all options, when set to False, no elements, features, or meshes are drawn.

Option Description

Create Top Mesh When set to True, a mesh is created for each component in the
corridor (based on its template) which has Exclude From Top /
Bottom Mesh toggled OFF. The mesh is drawn using the specified
Feature Definition.

Top Mesh Feature Definition

Component Properties ﬁ
Name Pavement Concrate Aggregal + [ L
ve ggregate| 4 | Apply
Use Name Overnde A Cose
Descrpton =
<Frovious
Feature Definfion Road_Pave_Aggregate v
Nex >
Pasent Component Pavement Concrete Subbase v ﬂ
Display Rules Edit thelp

( Exclude From Top/Boltom Me® v Close Shape

If Create Top Mesh is set to False, no Top Mesh Feature Definition

Create Bottom Mesh When set to True, a mesh is created for each component in the
corridor (based on its template) which has Exclude From Top /
Bottom Mesh toggled OFF. The mesh is drawn using the specified
Feature Definition. If Create Bottom Mesh is set to False, no Bottom
Mesh Feature Definition can be selected.

Bottom Mesh Feature Definition
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Create Linear Features

When set to True, 3D linear features are drawn based on Feature
Definitions. First, review the Point Properties within the template:

Point Properties

Name LT_EOP
Use Featwe Name Ovemide

Feature Defnibon Road_EdgeOPavement

Then review the corresponding Feature Definition.

(L) Element Information l =

- 4

=Ry Solechon]
€ Road_EdgeO®avement

|  Feature Definition v |

| General v |

I Extended v |

| Survey » |
Linear Default Settings »
Automatically Create 3D Elements True
Comdor Templote
Teran Model Feature Type Break Line
Creote Template Geometry True ‘

If the Create Template GeometrE/)setti_ng is set to True, then the linear
feature is drawn, based on the 3D settings.
(© EBlement Information = ﬁw
=SR] Seiecvon
€ Road_EdgeOPavement
3D A
Natve Style
Element Template Linear\Road_EdgeOfPavement
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Create Linear Features Continued

() Element Information l =1/ &
%
€ Road_EdgeOFavement

|  Feature Definition v |
| General v ‘
l Extended v |
| survey v |

Linear Default Settings A |

Automatically Create 3D Elements True

Comdor Templote

Teran Model Feature Type Break Line

Creote Template Geometry True

|
If the Create Template Geomet%setti_ng is set to True, then the linear
feature is drawn, based on the 3D settings.

(D Blement Information =" ﬁ

R i
€ Road_EdgeOPavement

30 ~

Notive Style

Element Termplate Linear\Road_EdgeOfPavement

Create Component Meshes

When set to True, a mesh is created for each component in the
corridor (based on its template) which has Exclude From Top /
Bottom Mesh toggled On. The mesh is drawn using the specified
Feature Definition in the Component Properties.

Component Properties [
Name RT_Food Tie Seok + Apply
Use Name Ovemde: RT_Fued Tie Seak Cione ‘
Descripton p :
< Previous
Draf_DNC -
- Next >
Parent Component = _]
Display Rules Eda. Help

Q Exclude From Top/Bottom Mesh )

Include Null Point Linear Features

When set to True, linear features for null points are drawn, basis on the
same criteria as Create Linear Features.
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5.5 Group Exercise: Creating a Corridor — Ramp 4

1. Within the J5P3181\data-5 folder, open the file: Civil_Geometry J5P3181.dgn
2. Create a new file named Corridors_Ramp-4_J5P3181.dgn using the
MoDOT_Roadway_Seed 2D.dgn seed file.
This new file will hold the proposed corridor for Ramp 4

3. Open the Coordinate System tool by selecting the OpenRoads Modeling Workflow =»
Utilities Tab =» Geographic Section.

4. Select “From File” icon.

EJ Geographic Coordinate Systern — >

e -1
1 ="
< Y
'\-\.‘-‘--I h

k oordinate System

Current Geograp
Mame: <MNone»
Description:
Source:

5. Select the Terrain_J5P3181.dgn file in the data-5 folder.
6. Verify the settings.

EJ Gecgraphic Coordinate System — >
im §oumr P[0 amas
GER LT IBE S

Current Geographic Coordinate System
Mame: €D - Miller

Description:  MADA3 Missouri State Planes, Central Zone
Source:  Calculated from MO23-C by Mentor Softw

7. Reference in the following files:

Terrain_J5P3181.dgn
Civil_Geometry J5P3181.dgn.

8. Set the Annotation Scale to 1”°=50’

A 1=50 v
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9. Select the Terrain Model and select the Set As Active Terrain Model icon form the pop
up menu.

Setting Project Template Active

From Corridors tab of the OpenRoads Modeling Workflow, select Create Template.

ﬂ OpenRoads Modeling - E-%'- = H l'n_ﬁl Bﬁ: * =

Home Terrain Geometry Site Layou

£ (oDOT Misc, ™ 5 pws\WGHP

Model Detailing Drawin

Temnplate Edit
- ~ ate

- Element ... "
@y Selection L0 7 Corrldnr TemplateDru:np ‘lrl Transitions ~

Primary Selection Create
Properties * 1 X Explorer
File
¥ Items A4 l

10. To set the J5P318L1.itl as the Active Template Library select File > Open from the
Create Template dialog menu.

Roadway =» data-5 =» J5P318L.itl
11. Close the J5P3181.itl Template Library.

Setting up the Corridor

12. From Corridors tab of the OpenRoads Modeling Workflow, select New Corridor.

&1 OpenRoadsModeling = (4 O H b [fo « «~ 4 o 2 /& MoDOT Misc. * = pw\\GHPWAPPWTO1.dot. missouri:M

Home Te
=l '.T A
B =

etry Site Layout Corridors Model Detailing Drawing Production Drawing’

IJ|RI 1 Copy Template Drop %—l sﬂ ‘:g e @DeﬂneTﬁrL

Y Import IRD T 8 coridorri

- Element ..., Mew Mew . Template Edit Edits

@ Selection i Comdor T@mplate Drop "||J Transitions ~ N Template Drop 7 fed i Corridor C;
Primary Selection Create Edit Miscel
Properties * 0 X |Explarer - 0 % 5 =
» EIT M ([CRAE-E S I

Create Corridor command is also available from the context sensitive pop-up menu
presented when hovering over a selected horizontal civil geometry element.

S

\\\\\@Jﬁ*’\“ 9&'

N
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13. When prompted to Locate Corridor Baseline, data point on Ramp 4.
Right-click to reset to select the active profile.

a
b. Name the Corridor Ramp 4.
c. Data point to accept.

d

. Select <Alt> + Down to pick a template or use the Create Template Drop dialog
box.

e. Expand the project folder J5P3181 and Ramp 4 folders. Select the Ramp 4
Pavement with Curb and Gutter template. Click OK to dismiss the dialog and
data point in the view to accept the choice of template.

f.  When prompted to enter the Start Station, select the <Alt> key to lock the Start
Station to the start and data point in the view to accept it.

g. When prompted to enter the End Station, key in 2+50 and Enter to lock the value.
Data point in the view to accept the end station.

h. When prompted for the Interval, key in 5 and Enter to lock the value and data point
to accept the value.

14. Select <Alt> + Down to pick another template or use the Create Template Drop dialog
box.

a. Expand the folder J5P3181 and the Ramp 4 folder and select Ramp 4 Pavement
with Shoulders template. Click OK to dismiss the dialog and data point in the view
to accept the choice of template.

b. When prompted to enter the Start Station, key in 2+50 and Enter to lock the value.
Data point in the view to accept the start station.

c. When prompted to enter the End Station, key in 5+00 and Enter to lock the End
Station and data point to accept it.

d. When prompted for the Interval, key in 5 and Enter to lock the value and data point
to accept the value.

15. Select <F4> to close the Create Template Drop tool down.
16. Press <F6> key to setup the 3D view.

Note: If you don’t see end conditions then the original ground terrain model was not
active.

17. The Cut Wall Ditch Backslope is set to 4:1. For this project we want the Ditch End
Slopes to be 1:1 (100%) so edit the two template drops (Ramp 4 Pavement with
Shoulders and Ramp 4 Pavement with Curb and Gutter) in the Template Library to
adjust the Left Cut Wall Ditch Slopes.
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18. To edit the template drop, open the template library by selecting the OpenRoads
Modeling Workflow =» Corridors Tab =» Create Section=>»Create Template

Verify the Roadway/Data-5/J5P3181.itl is the active template library.
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19. Double click on the LT Ditch Bksl
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20. After changes have been made syncronized the Template Library with the two Ramp 4
Templates in the Corridors_J5P3181.dgn file. To do this select the heads up
promps/tools by selecting both Template Drops grips and then Syncronize with

Library.
or B T X
E h a

| Synchronize with Library |

Review the Model and the effect of adjusting the Corridor Feature Definition

21. Select the corridor by picking one of the handles.

22. Select the Corridor Component Quantities option from the Corridor Reports pop-up.
Pl - -8 X

l

)

1}

Corridor Component Quantities

——

23. Key in some unit cost values.
24. Select Report.
25. Review the reports available. Close the Report Browser.

26. Display the pop-up menu again and select Properties.

&,Fﬁ"[l* -t -8 X

27. Select and explore the options for Feature definition.

Feature Definition O-Preliminary x5
Feature Name Ramp 4
T T N T
MName Ramp 4
Horizontal Name Ramp 4
Ilze Active Profile True
Profile Mame Ramp 4 Proposed
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28. In View 2, the Default-3D window use the View Rotation tool to rotate the view to see
3D effects on the Ramp 4 corridor.

Note: Left click and drag the cross hair to a snap location on the surface to gain a rotation point
about. Then left click and hold in the window while moving the mouse to rotate effectively.

o

w8 View 2, Default-3D o[ B[S
B o2 PPROMD HLEEI AITXS

.............
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Open Cross Section Model

29. From Corridor ribbon, select pull down Dynamic Sections, Select Open Cross Section

Nt
View.
] OpenRoads Modeling - kd o « 4
Home Terrain Geometry Corridors wing Production Drawing View
%, k e ﬁ l)|§l -+ Copy Template Drop %. lﬁd I‘\i L E‘ '
B Element .., New LIIII ImportIRD Template Edit Edits i “‘ B (e @ 1 Create Ca\culate Dynamic |2D Drive Co.lrrﬁ‘or
[} Selection i T | Cerridor Temp\atE Drop \{I Transitions ~ N Template Drop | T8 Corrider Clipping = e Sections ¥ [Through Reports~
Primary Selection Create Edit Miscellaneous Superelevation " Open Cross Section View |
E Properties Y E B View 1, Default El-ﬁ == Locate Station Via Datapoint
§_ 4 s Elements (1) =~ g.'v L 00000 BRI % =3 " Edit Station D[ty
3 4 gﬂ Corridor: OuterRD Plan: OuterRL ., \ \ 51 Place Horizontal Temporary Dimensicn
b '+‘ Templates M N X p; Place Vertical Temporary Dimension
> 4 Components N N Remaowve All Temporary Dimensions

Open Cross Section View command is also available from the context sensitive pop-up
menu presented when hovering over a corridor handle.

- t- ‘:ﬁ 5 R X.

.}g{é D .

~ = o4
10pen Cross Section Model o

o

30. When prompted to Locate Corridor or Alignment, identify the corridor by selecting a
grab handle on the corridor.

31. When prompted to Select or open View, open window 8 and data point in the view.
This will present the first Cross Section of the corridor. To Navigate up and down the
corridor use the arrow indicators at the top of the view. To navigate within in the view,
use the mouse wheel; rolling the wheel forward zooms in, rolling back zooms out.
Depressing the wheel and moving the mouse pans the view.

® View 8, Cross Section - Corridor: OuterRD Plan: QuterRD Profile: RdEoP [=a iR ==
[ ViewPropetties -] 14 <« | woooor2  [+] > »
Cra] 0LL
820+ 820
818 Lata
816 lai6
I e e—— —_— L ——— - Leta
________ ——
8121 ra12
810 rete
808 [FEo08
: o
R
:.9) .,\ng fl?‘ ,'Ii" n,m ﬂy n{a\ :3,; :\y :\hl :\.-g :\Q\ [ 2 B N B} B B = S B G N B B AL . )

NOTE: Since superelevation will be changing the slopes, having feedback to the slope at each
station is useful, the next steps describe how to place a dimension line from the edge of pavement

to the center line on each side of the road.
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Place Temporary Dimensions

32. Right click and hold for 1 second in the Cross Section Model. This will bring up a menu
with Temporary Dimension options.

P

810
805+
800+
795+

7857
780
775
770+
765
760+
755
750+

790+H-

[ > [>]

—
L B 4 \
._.l

B View 8, Cross Section - Corridor: Ramp 4 Plan: Ramp 4 Profile: Ramp 4 Proposed
View Properties || I« < || 0+25.00

4 2%

SRR S

RS

-

(=8 HoR
-~
-810
—-805
View Control
800
Copy
Move 795
Scale 790
Rotate 785
Mirror
780
Select Links
~775
Place Horizontal Temporary Dimension ] .
Place Vertical Temporary Dimension 70
Remove All Temporary Dimensions -765
Edit Station 760
Locate Station Via Datapoint
. . 755
View Attributes
Model Properties -750
Clip Volume v
>

{55 Select All

oo

ﬁh

X

Select None

Select Previous

Cut to Clipboard

Copy to Clipboard

Paste from Clipboard
Turn Level Off by Element

Delete Element

33. Select Place Horizontal Temporary Dimension.

34. At the Start Point prompt, identify the center of the roadway, data point to accept.

35. At the End Point prompt, identify the right EOP point, data point to accept.
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36. Place the dimension height above or below the component in a location that will be easy
to read, data point to accept the location.

B View 8, Cross Section - Corrider: Ramp 4 Plan: Ramp 4 Profile: Ramp 4 Proposed IEIIEI
[ View Properties |~ I« =« || 0+25.00 [=]| » [*]

794 794 ~
7924 F792
790 790
788 788
7861 N - -786
7841 784
782 | 18.0000 - fe2
780 -2.00% -780
778 -778
776+ l_~".:___ LT e
774 r = ~774
772 g9 -772
770 el -770
768 768

LA SRR E N E R R
£ >

Note: This places the same dimension on all cross sections.

Note: The blue line on the alignment represents the location of the cross-section.

18°18°38.0" (LT)
6°21'58.131"

287.62°
145.05"
900.00°

D-r-Ob

37. Save Settings on the design file. The corridor is stored as MicroStation data; no .ird file
is created.

38. Select File > Update Server Copy.
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5.6 Individual Exercise: Creating a Corridor for Route 54

1. Create a new file named Corridors_ Route-54 J5P3181.dgn using the
MoDOT_Roadway_Seed 2D.dgn seed file.
This new file will hold the proposed corridor for Route 54.

2. Open the Coordinate System tool by selecting the OpenRoads Modeling Workflow =»
Utilities Tab =» Geographic Section.

3. Select “From File” icon.

Ej Geographic Coordinate System - -

s -1
i =t
- ry
e +

k oordinate System

Current Geograp
Mame: <MNone»
Description:
Source:

4. Select the Terrain_J5P3181.dgn file in the data-5 folder.
5. Verify the settings.

Ej Gecgraphic Coordinate System — >
= i 3 ioOF[) i
ELLFF LIS

Current Geographic Coordinate System
Mame: €D - Miller

Description:  MADA3 Missouri State Planes, Central Zone
Source:  Calculated from MO23-C by Mentor Softw

6. Reference in the following files:

Terrain_J5P3181.dgn
Civil_Geometry J5P3181.dgn.
Corridors_Ramp-4_J5P3181.dgn.

7. Set the Annotation Scale to 17=50’

Al 1"=50 -

| rverrereen

8. Select the Terrain Model and select the Set As Active Terrain Model icon form the pop
up menu.
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9. From Corridors tab of the OpenRoads Modeling Workflow, select Create Template.

10. Select file open and navigate to the the project diretory and open the project template
library: J5P3181.itl.

11. In Create Template dialog right-click on the J5P3181, select New > Folder and create a
folder called Route 54.

B Create Template
File Edit Add Tools

Template Library:
=5 PW_WORKDIR:d0332011%J5P3181
EE Poirt Mame List
[ Components
[ Drainage
[ End Conditions
5 JEP3181
[ Components
[ End Conditions
[ Ramp 4
1 Roue 5+ li—

[ Templates

12. Select the Templates =» Concrete Pavement w/ Shoulders =» A2 Shoulders Agg Base
folder.

13. Right click on the Concrete Pavement 4 Lane Divided w/ Agg Base Option 3 template
and select Copy.

14. Right click on the Route 54 folder and select Paste.
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15.

16.
17.
18.
19.
20.
21.

22.
23.
24,
25.

26.
27.

28.

29.

Rename the template adding Route 54 to the beginning of the name.

B Create Template
File Edit Add Tools

Template Librany:
9 PW_WORKDIR.d0332011%J5P 3181 itl
"ZZ Poirt Mame List
[ Components
(31 Drainage
(7] End Condttions
5] JBP2181
[ Components
[ End Conditions
(2] Ramp 4
i=5] Foute 54
Route 54 Concrete Pavement 4 Lane Divided w/ Agg Base Option 3
[ Templates

Test the template by clicking Test.

Save your changes to the J5P3181.itl and then close the Create Template dialog.
From Corridors tab of the OpenRoads Modeling Workflow, select New Corridor.
When prompted to Locate Corridor Baseline, data point on Route 54.

Right-click to reset to select the Active Profile.

Name the corridor Route 54.

Caorridor Mame

Feature:MName

Data point to accept.
Select <Alt> + Down to pick a template or use the Create Template Drop dialog box.
Expand the folder J5P3181 and the Route 54 folder.

Select the Route 54 Concrete Pavement 4 Lane w/ Agg Base Option 3 template. Click
OK to dismiss the dialog

Data point in the view to accept the choice of template

When prompted to enter the Start Station, select the Alt key to lock to the beginning
station, and Data point in the view to accept.

When prompted to enter the End Station, select the <Alt> key to lock the End Station to
the end and data point in the view to accept it.

When prompted for the Interval, key in 25 and Tab to lock the value.
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30.
31.
32.

33.
34.

Set up Dynamic Cross sections L

35.

Left Click to Accept the placement of the Template Drop.
Select <F4> to close the Create Template Drop tool.

Select the Corridor and from the Properties pop-up menu, select and explore different
design stages.

If the 3D View is not open select <F6> key to open a 3D view of the corridors.

In the View 2, Default-3D window use the View Rotation tool to rotate the view to see
3D effects on the Route 54 corridor.

From context sensitive pop-up menu presented when hovering over a corridor handle,
select the pull-down next to the Dynamic Sections icon, then select Open Cross Section
View.

a. When prompted to Locate Corridor or Alignment, identify the Route 54 corridor by
selecting a grab handle on the corridor.

b. When prompted to Select or Open View, select a view not in use, (View 8) and data
point in the view. This will present the first Cross Section of the corridor. To
navigate up and down the corridor, use the arrow indicators at the top of the view.

Since superelevation will be changing the slopes, having feedback to the slope at each station is
useful, the next steps describe how to place a dimension line from the edge of pavement to the
center line on each side of the road.

36.

37.
38.
39.
40.
41.

42.
43.
44,

Right click and hold for 1 second in the Cross Section Model. This will bring up a
menu with Temporary Dimension options.

Select the Cross Section view.

Select Place Horizontal Temporary Dimension.

At the Start Point prompt, identify the center of the roadway, data point to accept.
At the End Point prompt, identify the right EOP point, data point to accept.

Place the dimension height above or below the component in a location that will be easy
to read, data point to accept the location.

Do this for both the North bound and the South bound lanes of Route 54.
Close View 8.
Select File > Update Server Copy.
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5.7 Group Exercise: Horizontal Feature Control

In this Exercise we are going to add a plan graphic and have the corridor draw to that
graphic. This process is called adding a Horizontal Feature Constraint.

Template Point - Hierarchy of Control

Pompogais %
. i b Joene T 0 EOS :ﬂ Aevly I
* Point Control - Highest I e Ol | |
. R 5, Conc 0 EDS =,
* Feature Constraint e Jtw|
Awnae Sutace [PrepcandFeibed Grade =l lj
Help

* Parametric Constraint &

* Point Constraint - Lowest

1. Create a new file named Plan_J5P3181.dgn using the .
MoDOT_Roadway_Seed 2D.dgn seed file.

2. Open the Coordinate System tool by selecting the OpenRoads Modeling Workflow =»
Utilities Tab =» Geographic Section.

3. Select “From File” icon.

Ej Geographic Coordinate Systern - X
'1!:‘;3 rollie g —
Current Geograp cordinate System
Mame: «<MNone=
Description:
Source:

4. Select the Terrain_J5P3181.dgn file in the data-5 folder.
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5. Verify the settings.

Ej Geographic Coordinate Systern — >
=) im iouEl T[) eEsy 2
&= ITE, T e ‘El 2

Current Geographic Coordinate System
Mame: CD - Miller

Description:  MADA3 Missouri State Planes, Central Zone
Sourcet  Calculated from MO23-C by Mentor Softw

6. Reference in the following files:
Civil_Geometry J5P3181.dgn

Ter

rain_J5P3181.dgn

7. Set the Annotation Scale to 17=50’

Al 1-=50" v

| rverrerem |

8. Using the Feature Definition Toggle Bar set the Feature Definition to EOP_New (Edge

of Pavement New)

. Also toggle on Use Active Feature Definition.

Feature Definition Toggle Bar

@EOP_NEW

¢! @ A /[,

EOP_New is located following place: Linear =» Design =» Roadway

9. Open the Single Offset Partial tool by selecting the OpenRoads Modeling Workflow

= Geometry Tab

=>» Horizontal Section.

Single Offset Entire Element

. |
i |

Single Offset Partial

Variable Offset Taper

A A

Ratio Offset Taper
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10. Within the Single Offset Partial tool use the following parameters:

P Locate Element: Route 54 Alignment
Parameters N Oﬁset: 6600 ﬁ
Start: Start of Route 54 Alignment
Offset: 166.0000 | | Stop: Beginning of Ramp 2 Alignment
Use Spiral Transitions |:|
Mirrar |:|
Remove Offset Rule |:|
Distance -~
Lock To Start |:|
[] Start Distance 602+59.49 |
Lock To End ]
[] End Distance 604+39.68 |
] Length 1801918 |
Feature N
Feature Definition |Use Active Featl ™ |
Name [EOP_New |

11. Open the file: Corridors_ Route-54 J5P3181.dgn
12. Reference in the Plan_J5P3181.dgn into the default 2D view.
13. Sometimes it is helpful to turn off the 3D Corridor View to make the 2D Corridor View

less cluttered. Within the active 2D View open the Reference Dialog and turn off the
Display of the 3D Corridors_ Route-54 J5P3181.dgn file.
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14. Edit the Route 54 Template Drop and open the Point Properties Dialog for the
RT_Conc_T_EOP1 point. Set the Horizontal Feature Constraint to seek the
following Feature Definition:

Linear/Design/Roadway/EOP_New

Point Properties x
Name: RT_Conc_T_EOP1 V| ﬂ Apply
[ ]Use Feature Name Override: RT_Conc_T_EOPT Close
Feature Definition: ~ ntFeatures\Pavement\XS_Conc EOP .
< Previous
[v] Superelevation Flag
MNext =
Alternate Surface: Proposed Finished Grade w
Member of
RT_A2 Shoulder Asphalt Surface
RT_Concrete Pavement
Constraints
Constraint 1 Constraint 2
Type: Slope w Harizontal e
Parent 1: RT_Conc_T_CL v #|  RT_conc_T cCL v |
Parent2: L] Rollover Values...
Value: [2.00% IE [12.0000 |[=
Label: RT Pvmt Suif Conc Slope v | RT Pymt Suf Conc Widtr v |
[]Horizontal Feature Constraint o Linear\Design\Roadway\EOP_New
Range: 50.0000 |

15. Add the newly place EOP_New line as a Corridor Reference to the Route 54 Corridor

@ -2 R X
7D —
-
e
&
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5.8 Group Exercise: Adding Right of Way to Route 54

Create a New Land Boundary Design File:
1. Within the Roadway\data-5 folder, open the file: Corridors_Route-54_J5P3181.dgn
2. Create a new file named Land_Boundary_J5P3181.dgn using the
MoDOT_Roadway_Seed_2D.dgn seed file.

3. Open the Coordinate System tool by selecting the OpenRoads Modeling Workflow =»
Utilities Tab =» Geographic Section.

4. Select “From File” icon.

EJ Gecgraphic Coordinate System — et

0
i
=] 4

k oordinate System

Current Geograg
Mame: <MNone=
Description:
Source:

5. Select the Terrain_J5P3181.dgn file in the data-5 folder.
6. Verify the settings.

:J Gecgraphic Coordinate System — =
im iouEs [0 ama
L1 /5 1:;3 * L+ ‘El é

Current Geographic Coordinate System
Mame: CD - Miller

Description:  MADE3 Missouri State Planes, Central Zone
Source:  Calculated from MOE3-C by Mentor Softw

7. Reference in the following file:

a. Civil_Geometry J5P3181.dgn
b. Terrain_J5P3181.dgn

8. Change the Annotation Scale to 17=50"
9. Activate the Terrain Model J5P3181.
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Creating the 3 individual Right of Way Lines as Complex Elements:

Use Civil AccuDraw with a zero Curve Radius and zero Spiral Transition Length along with
the Route 54 alignment to place line accurately along the Route 54 Alignment using the
Station-Offset mode

10. In the Feature Definition Toggle Bar set the Feature Definition to
RW_Controlled_Access_Proposed. Also toggle on Use Active Feature Definition.

11. Using the OpenRoads Modeling Workflow select the Geometry tab
12. Open the Complex By PI tool from the pull down

OpenRoads Modeling | = [ S H k! fs & « & & & % MoDOTMisc. * = pwA\GHPWAPPWTO1.dot.missouri:MoDOT Test\Documents\Central Office's

3 Horme erramn Geometry Corridors Model Detailing Drawing Production Drawing View
) k ey . Import/Export ~ e P ¥ Offsets and Tapers ~ \j,._&' HH Open Profile Model
- 44 Design Elements ~ L o ' - i ™ |5 Set Active Profile
Element ... ) Ciwil Reports = Lines Arcs Point
1 Selection ... ™ | ‘i Standards ~ Toggles ~ - o o * 2L Spirals * b Profile Creation -
nary Selection General Tools Horizontal o ple By Flanocnt
B View 1, Default rComplex By Pl

&8s~ L PPOOVEEER IS

TComplecby Pl

e

= Geometry Builder

£ Geometry Connectar

13. Open the Civil AccuDraw tool and set the mode to Station/Offset

:a OpenRoads Modeling e HEDR « - # = % MoDOT Misc. ™ 5 pw:\\GHPWAPPWT

Home Terrain Geometry Site Layout Corndors Model Detailing Drawing Product
Q k Z Import/Export ~ {5 & E O Q- — Offsetsand Top
B : Design Elements 8y o 5 A Reverse Curves
Element .. _ Ciml Reports Lines Arcs Point
o Selection i.i * ¥h Standards ~ Toggles ~ v v v v 2 Spirals ~
Primary Selection General Tools Horizontal
e,
3 8 View 1, Default
x — @\ | pm= — 3
'g_ Y - !» @ e O < " Q== PRSVA
2
bo—q
o
=
G
©
2
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14. Use the Horizontal Geometry Tool Complex By P1 to place a line with a Feature
Definition of Linear =»Design=» Right of Way = RW_Controlled_Access_Proposed

at the following locations:

S

" station- _
Offset Modi_z_?,_:

Station | A 608+-47 .09

Radius {0 onoo

e Offset | EEREEN
™ ‘.‘_ Enter First Pl
\ Lol &4 | Radius | 0.0000°
>

-~ 'Tab\to the Offset field
and'select the letter
"O" onthe keyboard
Then sele\‘c’_,_'_t the Route
54-..___a|ignment

Select a reference

element or Reset to
return to command.

Back Transition

Type |Spira|

Method [Length

Length [0.0000

Ahead Transition

Tvpe |Spira|

Method [Length

Length [0.0000

Feature

Feature Defimtion |R‘N_Corrtrolled_ﬁ«ccess_F'erosed ~

MName

|E;"‘N Controlled Access (Mew)

Left Side Right Side
Station Station

(6 entries) Left Offset (2 entries) Right Offset

602+60 R1 -300 602+60 R1 305

613+44 R2 -374 607+00 R1 305

614+78 R2 -604

620+13 R2 -574 Station

622+18 R2 -200 (8 entries) Right Offset

635+00 R2 -200 609+24 R2 175
615+00 R2 175
616+31 R2 315
618+20 R2 328
623+49 R2 198
627+00 R2 260
630+00 R2 200
635+00 R2 200
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15. If not already done, select the Terrain Model J5P3181 and set it Active.
16. Open the Profile View of each just placed RW_Controlled_Access_Proposed element.

17. Set the existing ground as the Active Profile.

Note: by setting active the Right of Way line profile, future cross section will now show a
label of the locations of said Right of Way line in the Dynamic Cross-Section window
and Named Boundary created cross section sheets and models.

18. Select File > Update Server Copy.

Updating the Corridors file:

19. Within the Roadway\data-5 folder, open the file: Corridors_Route-54 J5P3181.dgn

20. Reference in the newly created Land_Boundary_J5P3181.dgn into the 2d View

21. Verify the dynamic cross-section view shows the R/W lines

| ® View 6, Cross Section - Corridor: Route 54 Plan: Route 54 Profile: Route 54 Proposed E\@
| View Properties : 4 « > b
.
| 860+ 860
’ <<
850+ & -850
8404 = -840
~
B304 (14 830
820+ i 820
o
' 8104 810
;J 800+ 800
790+ - o R T e —— o a— . = 790
i 780+ - 780
1 o J0 J 99, | T .0 0.0 009000900 T o o000 | 7o
N o AN PN INIPIN WIPN LC RPN D ¢S RN Q' D QS AP S
PSS IPIF SIS S I I ORI F IS I LI P I FE LIS
< >

End

of Exercise
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Superelevation
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6.1 Objectives

Create a superelevation section and lane

Calculate superelevation using an XML file, or import data from CSV file
Review / edit the data utilizing the table editor and SE Model

Assign the superelevation information to a corridor

6.2 Overview

Superelevation tools calculate how much banking to apply to curves and spirals in the
horizontal alignment to help offset centrifugal force. These commands also compute how
the road will make the transition from normal crown to a fully banked curve and back again.

Superelevation can be calculated in two ways:

Rules-based — using a set of preferences (XML file) the station and associated cross slopes
of the transitions are based on design speed, curvature, and other design parameters. As the
design progresses and parameters change (i.e., design speed exceptions) superelevation can
be reprocessed to the revised parameter(s).

Import — using a comma separate values (CSV) file to import the station and associated
cross slope of each transition. In this option, the rules are not utilized; the data is simply
applied to the superelevation lanes.

The result of superelevation is a DGN file of graphic superelevation lanes with cross slope
attributes. This file can be referenced to a corridor model and associated, so the
superelevation transitions are incorporated into the corridor model. The superelevation data
can be in its own DGN file, or can be drawn into any of the other project DGN files with
geometry, corridor, etc.

6.3 Prerequisites

In order to create superelevation, the following are minimum requirements:

e One Civil horizontal geometry element
e Superelevation preferences (an XML file)

In order to add the superelevation data to a corridor, you will need:

e Superelevation lanes
e Corridor whose template has superelevation flags for e
control points (for association step)

Superelevation data is drawn using a Feature Definition for Name [ |
Superelevation. Therefore, turning off the levels with Minimum Tangent Length |1DI}DD_DDDD |

superelevation data removes it from the active view.
=

Feature

Feature Definition |Superelevatil:|

Mame
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6.4 Settings

The following two sets of settings are utilized within the superelevation tools. It is prudent to
set them prior to drawing lanes. There are no required values; these are user preference.

o fill settings for superelevation lanes
e decimal place settings for element handlers

6.5 Fill Settings

Located under File> Settings> User from the main Backstage menu, the View Options -
Civil listing provides options for the superelevation fill.

Ej Preferences [MoDOT_OpenRoadsDesigner]
Category

Mame for Preferences: | Default Preferences
Database
Descartes
Helo Settings oo e
b o Normal Color [ [255.128.0] A
Laf'l Lage Read-Only Color ] 211.211.211]
1 i ng | Selected In Property Pane Color [ [255.255.255]
ook and Fee Selected Color [ [255.165.0]
MDUSE_WhEEI Manipulator Font Arial
GFIF'?r.EtIEIH ) Mampulator Font Scale 1.0000
Position Mapping Manipulator Transparency 30.0000
Raster Manager |Jse Shaded Manipulators True
Reference
Render Superelevation Settings L
Ribbon [N Color Shaded Fill v
Spelling
Tags quaplaning Settings W
Text
Update Settings Survey Decorators b 4
View Options Survey Locator -
Wiew Options - Civil

Survey Maximum Error Ellipse v |

6-2 Missouri Department of Transportation 4/18/23



OpenRoads Designer Road 1 Chapter 6 — Superelevation

Option

Description

Color Shaded
Fill

Color Shaded Fill Color fills superelevation lanes AFTER calculations are
complete. The coloring is hard-coded based on the cross slope:

slope < -10% =blue

-10% <= slope <=-0.5% = Calculated color between green and blue

-0.5% < slope < 0.5% = white

0.5% <=slope <= 10% = Calculated color between red and yellow slope > 10%

= dark red
Based on the side of road, the colors flip. In addition to setting this option, the

Boundaries In this option, only the outside boundary of each lane is displayed and can be

Only selected.

None No superelevation lanes / edit handlers are displayed; however, they are still in
the file. To display them, set to one of the other two options.
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6.6 Stationing and Decimal Place Settings

Located under File> Settings> File> Design File Settings from the main Backstage menu,
the Civil Formatting category listing has options for controlling display of element handlers.
These settings are not unique to superelevation; the same settings are used throughout the
Civil products.

Option Description
Station Used for section and lane edit handlers.
Format Controls the number of places after the delimiter.
Format Controls the delimiter, generally the plus (+) sign.
Precision Defines the number of decimal places for stationing.
Profile Used for lane edit handlers.
Slope Format Used for cross slope edit handlers. Generally, set to percentage for
Slope Precision Defines number of decimal places in cross slope edit handlers.

Superelevation General Workflow

The general workflow for superelevation is described in the following steps. Steps 4-6
can be done in a different order and not all steps are required.
1. Create the super section(s).

2. Define the lanes with Create Superelevation Lanes (by Road Template or
manual).

Calculate superelevation transitions and cross slopes.
Review and edit as needed.

Add auxiliary lanes.

Associate to a corridor.

© g s~ w

6.7 Create the Super Section(s)

In this first step, the Civil horizontal geometry element is identified, and station limits of the
superelevation are defined. Station limits are useful if the horizontal geometry element is
substantially longer than the project limits.

In a basic project where the through lane pavement configuration is consistent (i.e., all 2 lane
rural with a few turn lanes), a single section may be used. However, if there are significant
changes to the road, i.e., changing from 2 lane rural to 4 lane divided, separate sections
should be created.

The general rule is to create a new section if you are using rule-based calculations and the
through lane configuration or pivot method changes. The changes should be based on the
through lanes, as auxiliary lanes such as turn lanes, ramp entrances and exits and truck
climbing lanes are handled independently. If you are importing superelevation, one section
can be used for an entire alignment.
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6.7.1 Create Superelevation Lanes

Once the section is defined, define the lanes. Focus on the through lanes, as the turn lanes and
intermittent lanes can be added at any time. Lanes are defined by selection of the horizontal
geometry and offsets. Default cross slope, used for subsequent calculations, is also defined.
The result of this step is that graphic lanes (filled with green and yellow, no choice of colors)
are drawn.

6.7.2 Create Superelevation Lanes by Road Template

OpenRoads Designer allows for the ability to select the template that has been used on your
project to define the superelevation lanes. Users would want to make sure their templates
used in the DGN match the current ITL template. The program will utilize the points with
the superelevation flag option and determine lane widths automatically.

Point Properties
Name EOP|

Use Feature Name Ovemde

Feature Definition

v Superelevation Flag

6.7.3 Calculate Superelevation Transitions and Cross Slopes

In this step, there are two options: rule-based and imported data. Generally, one method
would be selected, however, you can use rule-based for part of the project and import other
parts (although this would be confusing).

The rules-based tool uses a preferences file (XML file) to compute the station and cross
slopes of transitions, while the import superelevation method uses a comma separate values
(CSV) file containing the station and cross slopes, which were calculated by an exterior
program (or manually). The inputs vary depending on the method used and the preferences
within the XML file.

The result of this step is the augmentation of station/cross slopes of transitions to the lanes
created in the previous step. It is easy to see the results if the fill is toggled on as the lanes
change from solid yellow and green to a gradient coloring, based on cross slopes.

6.7.4 Review and Edit as Needed

There are several ways to review the superelevation data and edit if desired. Highlighting a
section displays station and cross slope values for review and editing. Stationing can be
changed dynamically by selecting the gray wedge and dragging to the desired station. Each
lane can be manipulated independently of the adjacent lanes. The station can all be keyed
into the edit field. Slopes can be changed by keying the slope into the edit field.

The superelevation editor is another way to edit the data, in a tabular format. Any changes
made in the editor are automatically synced with the graphic lanes and vice versa. The fields
in the editor can be customized so unused or unwanted fields can be hidden. Any data in gray
cannot be edited, due to constraints used during calculations with the XML method.
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OpenRoads Designer also has the option to edit the Superelevation graphics through a
Model.

The Open Superelevation View will take the graphics displayed in the Edit Table
dialog and open it up in a MicroStation Model for editing.

6.7.5 Add Auxiliary Lanes

At any time during the process, additional lanes can be added in any section. Primary lanes
(those lanes that are rule based) or auxiliary lanes (those with user-specified cross slopes)
can be added. The result of this step is graphic superelevated primary or auxiliary lanes.

6.7.6 Associate to a Corridor

At any time during the process, the superelevated lanes can be associated with a corridor. If
the superelevated lanes are in a different file than the corridor, you must be in the corridor
file with the super lanes attached as a reference. They can both be in the same file.

The result of this step is the superelevated pavement is reflected in the corridor model.
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6.8 Accessing Superelevation Tools

] OpenRoads Modeling EeodHE R « - o = % MoDOT Misc. ™ 5 pw:\\GHPWAPPWTO1.dot.missouri:MoDOTTest\Documents\Central Office\CADD
Home Terrain Geometry Site Layout Corridars Maodel Detailing Drawing Production Drawing View

a, k i) ﬁ I_,‘q 3 Copy Template Drop ,'&_, n.iL. \_‘! @ @ Define Target Aliasing i @ l&; g v
3 @
New N

v Import IRD F vl
Element ... ew l[m - » Template Edit Edits ﬁ fif Corridor References ® | Create Calculate
@y Selection i 7 Corridor Template Drop i Transitions ~ N TemplateDrop ~ S5{ T Corridor Clipping E b

Primary Selection Create Edit Miscellaneous Superelevation

Create Superelevation Sections @7 I

In this tool the Civil horizontal geometry element is identified and station limits of the
superelevation are defined. Station limits are useful if the horizontal geometry element is
substantially longer than the project limits.

Determination of Sections

If you are importing superelevation, one section can be used for an entire alignment. The
advantage of curve sets for each curve versus one large section is the ability to reprocess
rules for a single curve set or two. Since rules are not used in an imported project, separate
curve sets serve no useful purpose aside from shorter, piecemeal reports and more
granularities in the editor.

In a basic rules-based project where the through lane pavement configuration is consistent
(i.e., all 2 lane rural with a few turn lanes), a single section may be used. However, if
there are significant changes to the road, i.e., changing from 2 lane rural to 4 lane divided,
separate sections should be created.

The general rule is to create a new section if you are using rule-based calculations and the
through lane configuration or pivot/rotation method changes. The changes should be
based on the through lanes, as auxiliary lanes such as turn lanes, ramp entrances and exits
and truck climbing lanes are handled independently. However, the auxiliary lanes must be
drawn within a single section.

Workflow

1. Select Create Superelevation Section.
2. Set the Feature Definition to Superelevation
3. Follow the heads-up prompts.

Prompt User Action
Name Name each section, suggestions include alignment name which can be appended -1, 2, etc. for projects
with multiple sections.
Locate Reference | Select the Civil horizontal element to be used as a basis for superelevation lanes and calculations.

Element

Start Station Graphically define (based on the dashed line perpendicular to the reference element) the beginning of
the section. The station can also be keyed in and locked

End Station Graphically define (based on the dashed line perpendicular to the reference element) the ending of the
section. The station can also be keyed in and locked

Minimum Enter a value (in master units). If the tangent distance between two adjacent curves is less the specified

Tangent value, the two curves and adjacent tangent are drawn into one curve set. If the tangent distance between

Length two adjacent curves is greater the specified value, each curve and half of the adjacent tangent are

drawn into each curve set. At the completion of this prompt, the sections are drawn and the software
automatically advances to the Create Superelevation Lanes tool
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Minimum Tangent Length

This variable defines the minimum tangent between curves and is the determining factor
on how curve sets are defined. When using rule-based calculations, there are times when
you need to reprocess part of the superelevation calculations, perhaps due to a horizontal
geometry change or design speed revision. If your project is one big section, then
reprocessing is performed on the entire section, and overwrites any manual editing. For
flexibility, curve sets enable the processing of one curve or multiple curves, while leaving
manually manipulated sets intact. In the following example, the distance between curves is
234.57 master units.

This line separates the
two superelevation
[ sections.

’ Example: first section
may have a speed
limit of 30 mph and
the second section

!/~ may have a speed
limit of 25 mph. Using

The following results illustrate the impact of the Minimum Tangent Length. the Minimum Tangent

Length will allow for

separate
superelevation

S S
@ ® / i
® «Q? ] ;e /\QQ’ sections to
S o accomplish the task.
874 mng, S7gs g,
33‘3‘.55‘;555 “u, 53$§5f;5£5 %
S ) ) S ©
@ ®
© ©
One curve set created (Min. Tangent Distance = 235 Two curve sets created (Min. Tangent Distance = 225
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Create Superelevation Lanes %I

At any time during the process, additional lanes can be added in any section. Primary lanes (those
lanes that are rule based) or auxiliary lanes (those with user-specified cross slopes) can be added.
The result of this step is graphic superelevated primary or auxiliary lanes.

Workflow for Through Lanes
1. Select the Create Superelevation Lanes tool.

2. Follow the heads-up prompts.

Prompt

User Action

Locate First Superelevation
Section

Select the first section. In lieu of selecting each section individually, drag
your cursor diagonally across all desired sections. Your diagonal defines
asquare wherein the entire section must be encompassed in order to be
included.

Locate Next Superelevation
Section or Reset to
Complete

Continue selecting sections until all are highlighted, then reset to move to
the next prompt.

Enter Lane Name

Name each lane, suggestions include RT or LT which can be appended -
1, 2, etc. for projects with multiple lanes.

Select Side of Centerline

Select the first section. In lieu of selecting each section individually, drag
your cursor diagonally across all desired sections. Your diagonal defines
asquare wherein the entire section must be encompassed in order to be
included.

Inside Edge Offset Enter the offset (in master units) from the baseline reference. If the lane
edge is the baseline reference, enter 0.
Width Enter the width of the lane (in master units).

Normal Cross Slope

Enter the default cross slope to be used for calculations (in percent format). It
not necessary to add the percent sign.

Name

The prompts are looping again, so you can define multiple lines with a single
selection of the tool. You may need to move the cursor slightly for the
prompt to appear. When you have no additional lanes to define, reset to exit
the tool.

Two lanes defined, yellow and green; one each side of baseline reference (red)

4/18/23
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[ |

L
Create Superelevation Lanes by Road Template &:? I

In lieu of manual entry of primary lane widths, a template representing the roadway may be
selected. This is an alternate way to create superelevation lanes by using the widths and cross
slopes of a specified template along with parameters specified in the Superelevation Rules File.
Instead of having to enter the lane widths and slopes, they can be garnered from a road template
if that template has superelevation points flagged. The resulting superelevation lanes are drawn
as graphics in a DGN file.

Adding Lanes

At any time during the process, additional lanes can be added in any section. Primary lanes
(those lanes that are rule based) or auxiliary lanes (those with user-specified cross slopes) can
be added using the Create Superelevation tool, but within a single section. When a single
section is selected, the prompts change to reflect adding an individual lane. The result of this
step is graphic superelevated primary or auxiliary lane. The lane needs to be associated to the
corridor, similar to the through lanes.

Workflow for Individual Lane
1. Select the Create Superelevation Lanes tool.
2. Follow the heads-up prompts:

Prompt User Action

Locate First Superelevation Select the first section.

Section

Locate Next Superelevation Reset to move to the next prompt.

Section or Reset to Complete

Type Options include: Primary (calculations based on rules)
or Auxiliary (based on user- defined). After the
selection, the dialog/heads-up prompts change to reflect
the selection.

Application Type (Aux. lane How to define cross-slope:

only) None - no cross slopes are assigned.
Constant - Fixed slope of specified value. If lane is
transition, use this option, and then modify one end in
the editor or graphically after creation.
Follow Adjacent - Projects cross slopes from adjacent
lane to this lane.

Select Side of Centerline Right or left

Inside Edge Offset Enter the offset (in master units) from the baseline
reference. If the lane edge is the baseline reference,
enter 0.
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Width Enter the width of the lane (in master units). If the lane
is of varying widths, you can use the widest width, or
narrower than the width. In both cases, the template can
control the width by parametric constraints or graphical
features.

Start Station Graphically define (based on the dashed line
perpendicular to the reference element) the beginning
of the lane. Station can be keyed in and locked.

End Station Graphically define (based on the dashed line
perpendicular to the reference element) the end of the
lane. Station can be keyed in and locked.

Normal Cross Slope Enter the default cross slope to be used for calculations
(in percent format). It is not necessary to add the
percent sign.

4/18/23 Missouri Department of Transportation 6-11



Chapter 6 — Superelevation OpenRoads Designer Road 1

Calculate Superelevation

H|

The rules-based tool uses a preferences file (XML) to compute the station and cross slopes of

transitions.
Workflow
1. Select Calculate

Superelevation.

2. Follow the heads-up prompts for XML file.

Prompt

User Action

Locate First Superelevation
Section

Select the first section. In lieu of selecting each section individually, drag
your cursor diagonally across all desired sections. Your diagonal defines a
square wherein the entire section must be encompassed in order to be
included.

Locate Next Superelevation
Section; or Reset to
Complete

Continue selecting sections until all are highlighted, then reset to move to
the next prompt.

Standards File Name

Select the XML containing the superelevation standards/parameters. Use
<ALT> <DOWN?> to open the File Manager to select directory/file. Data
prompt to accept and move to the next prompt.

Note: The prompts

below and their options may vary based on the options within the XML file.

e Selection
L Selection

The available e and length Selection fields are filled in according to the
XML file.

Those combo boxes determine which table within the . XML file will be
used for computation.

Design Speed

Design Speed is to be used either in the tables or equations for e and length
computations.

Pivot Method

Valid values here are: Crown, Inside Edge, Outside Edge, Left Edge,
Right Edge, Divided Inside, and Centerline. If Divided Inside is used on
an undivided roadway, if will be the same as using Crown. If an invalid
value is entered, Crown will be the default. Centerline always uses the
base alignment radius to calculate eRate. All other methods use the radius
+/- the offset of the pivot to calculate eRate.

Open Editor

When calculations are complete and lanes updated, the superelevation
editor is opened and populated with the new calculated lanes.
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i)
Edit Superelevation Rule File %ﬁ[l

The superelevation calculator uses an XML-formatted rules file to calculate various aspects of
superelevation. This file is used to calculate Max E rate for each curve of an alignment and the
transition lengths needed to rotate the road bed from normal crown cross slopes to full
superelevation cross slope (Max E).

MoDOT will not typically edit the XML file for calculating superelevation.

Import Superelevation E |

In lieu of using rule-based superelevation transitions, the data may be imported from a CSV file,
where calculations are done outside of the Civil products and just the results are imported. In this
case, rules do not apply, so no XML is needed or specified.

Entire projects can be imported, in which case, only one superelevation section is needed.
However, you can also import just a turn lane or two, or part of your project. Keep in mind the
superelevation section and lanes must be created prior to importing, and lane names associated
with the graphics must match the names in the import file.

The Windows delimiter value is used, which is generally set to comma; however, if you are
experiencing difficulties, you may want to verify this on your workstation or laptop.

If a file is imported twice, duplicate lanes are not created; rather the values of the import file
overwrite any values (including manual edits) of lanes.

The file format of the comma separated values file is:

Data Description

Superelevation Links the data to an existing superelevation lane.

Lane

Station Units should match design file.
Station equations supported based on the sections reference
alignment.

Cross Slope Formatted as a double value : £0.0 (i.e. -2% == -0.02)

Pivot About Enumerated list: {LS,RS} LS = left side
RS =right side
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The following details the optional information:

Data Description

Point Type Enumerated list:
{NC,NCIN,NCOUT,LC,LCIN,LCOUT,RC,RCIN,RCOUT,FS,FSIN,FSO
UT,U}
NC = Normal Crown, LC = Level Crown, RC = Reverse Crown, FS = Full
Super, U = Undefined

Transition Enumerated list : {L,PC,PRC,BRC,CRC,SRC}

Type
L = Linear, PC = Parabolic Curve, PRC = Parabolic Reverse Curve, BRC =
Biquadratic Reverse Curve, CRC = Cubic Reverse Curve, SRC =
Symmetrical Reverse Curve

Non-Linear Default Value = 0.0

Curve

Length Only pertinent for transition type: parabolic curve or symmetrical reverse
curve.

Workflow

1. Create the CSV file, based on file format.

2. Create superelevation section and lanes, ensuring the lane names match those used
in the CSV file.

3. Select the Import Superelevation tool.
4. Follow the heads-up prompts:

Prompt

User Action

Locate First

Select the first section. In lieu of selecting each section

Superelevation Section individually, drag your cursor diagonally across all desired

sections. Your diagonal defines a square wherein the entire
section must be encompassed in order to be included.

Locate Next

Continue selecting sections until all are highlighted, then reset

Superelevation Section to move to the next prompt.
or Reset to Complete

Import File Name

Use <ALT> <DOWN> to open the File Manager to select
directory / CSV file.

The results look identical to those of the calculated superelevation lanes. All functionality (i.e.,
editor, graphic manipulation, etc.) supported for calculation lanes is also supported for imported
lanes, aside from reprocessing.
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Assign Superelevation to Corridor % I

At any time during the process, the superelevated lanes can be associated with a corridor. If the
superelevated lanes are in a different file than the corridor, you must be in the corridor file with

the super lanes attached as a reference. They can both be in the same file.

The result of this step is the superelevated pavement is reflected in the corridor model.

Workflow

1. Verify that the template has the Superelevation Flag set for all pavement points
used as candidate superelevation points. This flag is used for automatically setting
the point controls. To discover if the Flag has been applied to the template, Open
the Edit Template Drop and select the Template Drop handle. Once inside the

Editor, double click on the EOP point.

P

Point Properties

Name: EOP_L v ﬂ l Apply |
Use Feature Name Ovemde: EOP_| | Close ‘
Feature Definition: } ,} ‘
— : \ | <Previous
v |Superelevation Flag
| Next >
] Help
Member of :
vThroughLane
TurnLane_L

2. From within the DGN containing the corridor model, select the Assign

Superelevation to Corridor tool.
3. Follow the heads-up prompts.

4/18/23 Missouri Department of Transportation
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Select the first section. In lieu of selecting each section individually, drag your cursor diagonally
across all desired sections. Your diagonal defines a square wherein the entire section must be
encompassed in order to be included.

Prompt

User Action

Locate First
Superelevation
Section

Select the first section. In lieu of selecting each section individually,
drag your cursor diagonally across all desired sections. Your diagonal
defines a square wherein the entire section must be encompassed in
order to be included.

Locate Next
Superelevation
Section or Reset
to Complete

Continue selecting sections until all are highlighted, then reset to move
to the next prompt.

Locate Corridor

Select the corridor wherein the superelevation transitions are to be
applied.

The Associate Superelevation dialog is displayed.

Associate Superelevation

Superelevatior Superelevation . A . Stop T
Object Point Pivot Point Start Station Station Priority
» [LT-2 v [EOTL_L v |EOP_L v |10+00.00 R1 42+36.42... 1
ILT-1 EOP_L v |cL v | 10+00.00 R1 42+36.42... 1
IRT-1 EOP_R | ¥ |CL ¥ |10+00.00 R1 4243642 .. 1
IRT-2 EOTL_R | ¥ |[EOP_R v [10400.00 R1 42+36.42... |1
* | = E
| ok || Cancel
1. Ifthe information is correct, click OK. If not, click Cancel and review the
template. Superelevation has been incorporated into the corridor model.
2. Generate a dynamic cross section view to see the superelevation.
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Insert Station Cross Slope +@ I

There may be times when an additional station and cross slope transition need to be added to an
existing superelevation lane. Rather than deleting the lane and recreating it, the Insert

Superelevation Station/Cross-slope tool can be used.

6@' Insert Superelevation Station/Cro...

Distance Constraint

Distance Constraint Type MNone

Slope Constraint

Slope Constraint Type Maone
Pivot About Left Edge
Transition Type Linear
[] Station 0.0000°
Cross Slope 0.00%
Point Type Undefined Type

— et

Workflow

1. Select Superelevation Station/Cross-slope.

2. Follow the heads-up prompts.

Prompt User Action

Locate

Superelevation calculations already assigned.

Select a previously created superelevation lane that has superelevation

Distance Constraint | None =

Type Distance Offset =
Vector Slope =
Slope Constraint None =
Type Cross Slope =
Mirror Cross Slope =
Match Cross Slope =
Vector Slope =
Pivot About Identifies which edge to pivot about.
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Transition Type

Optional - Type of superelevation transition at this station and cross slope.
Possible values include:

L = Linear

PC = Parabolic Curve

PRC = Parabolic Reverse Curve
BRC = Biquadratic Reverse Curve
CRC = Cubic Reverse Curve

SRC = Symmetrical Reverse Curve

Station

Required - Station where cross slope is defined.

Station equations supported based on the section's reference alignment
and the Design File Settings > Civil Formatting > Station Settings >
Equation setting.

Cross Slope

Required — Cross slope at the specified station formatted as a double
value (-2% = -0.02).

Point Type

Optional — Type of superelevation point at this station and cross slope.
Possible values include:

NC = Normal Crown

NCIN = Normal Crown Inside
NCOUT = Normal Crown Outside
LC = Level Crown

LCIN = Level Crown Inside
LCOUT = Level Crown Qutside
RC = Reverse Crown

RCIN = Reverse Crown Inside
RCOUT = Reverse Crown Outside
FS = Full Super

FSIN = Full Super Inside

FSOUT = Full Super Outside

U = Undefined

Locate Reference
Element

Select the Civil horizontal element to be used as a basis for superelevation
lanes and calculations.

Start Station Graphically define (based on the dashed line perpendicular to the
reference element) the beginning of the section. The station can be keyed
in and locked.
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Superelevation Editor E?I

The superelevation editor is another way to edit the data, in a tabular format. Any changes made
in the editor are automatically synced with the graphic lanes and vice versa. Any data in gray
cannot be edited, due to constraints used during calculations with the XML method.

B Superelevation Editor o] @ 3m|

L AR S o P R

ki A X ' % 0wl Bk BHO
Supereleva... Name Station Curve Set Cross Slope Transition ... Pivot Edge #
MAINT o4 RT-1-34+63 |34+65.15R1 |6 0% Linear Left Edge
MAIN2  |RT-1 RT-1-36+31 |36+30.38R1 |6 6% Linear LeftEdge |-
MAIN2 RT-1 RT-1-36+87 ‘36+87.74 R1 |6 -6% Linear Left Edge
RT-1 RT-1-37+95 [37+95.74 R1 |6 -2% Linear Left Edge
MAIN YT IRT-2-34+63 |34465.15R1 |6 0% |Linear Left Edge
MAINS [RpT-2 RT-2-36+31 [36+30.38R1 |6 -6% Linear Left Edge
RT-2 RT-2-36+87 |36+87.74R1 |6 6% Linear Left Edge
RT-2 RT-2-37+95 |37495.74R1 |6 -2% Linear Left Edge
< I »
Row: 4 ¢ 16 of 16
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The editor is opened by selecting the tool, then selecting the superelevation section(s). The curve
sets are listed along the left side. Highlighting any curve set populates the table. Colored points
indicate:

e Red - fully constrained
e Yellow - partially constrained
e Green - not constrained

pu =)

B Superelevation Editor o] @ [
NX % B0 ek EHO
AR 3 A2 0B % BHO
Supereleva... Name Station Al é‘ rtAA e -~ “+—e  Transition..
| : ort Ascendin
MAINT Tt RT-1-34+63 m i = Linear
= ' % Sort Descending - 2
MAIN2 RT-1 RT-1 - 36+31 . Linear =
= . aaia | Custom Sorting... -
MAIN3 RT-1 ,R -1 - 36+87 § Linear
RT-1 RT-1 - 37495 Rename... Linear
MAING  for2 RT-2 - 34+63 Show Columns 4 Linear
MAINS RT-2 RTZ - 36+31 Freeze This Column VLinear
RT-2 RT-2 - 36+87 Alignment > Linear v
< | 11! Show Filters »
Row: 14 4 |1 of16 » bl Edit...
@ Find..
AL Replace..

Between the diagram and the table are numerous short-cut icons to the superelevation tools. The
superelevation diagram at the top is display only. Right click on the superelevation diagram to
display the Superelevation Display List dialog.

The fields in the editor can be customized so unused or unwanted fields can be hidden. This is
accomplished by right-clicking on any Header in the tabular data area to open the pop-up menu.
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Open Superelevation View I

Opens the editable superelevation diagram directly in a MicroStation view or Model.
Certain points in the view may be edited directly in this Superelevation Model.

B View 8, Superele'.ration Ramp-‘i | = ” =] ”&l
0.115

0.10-
0.09-
0.08- - -
0.07-
0.06-
0.05- &
0.04-
0.03-
0.02- -
0.0
0.00- -

F PSS S t?' § & F S QF"
:\ﬁ 'NX :bﬁ (:f Q;C P\H .\ﬁ I,.L-K. ‘-L.x r‘b ‘,bﬁ bl)i! c:;l: {:.}l! %H:
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Superelevation Report (4

2|

Superelevation reports can be generated for a single or multiple sections. Reports are displayed in
the Civil Report browser.

Workflow

1. Select Superelevation Report.

2. Follow the heads-up prompts.
Prompt User Action
Name Name each section, suggestions include alignment name which

can be appended -1, 2, etc. for projects with multiple sections.

Locate Reference
Element

Select the Civil horizontal element to be used as a basis for
superelevation lanes and calculations.

Start Station Graphically define (based on the dashed line perpendicular to the
reference element) the beginning of the section. The Station can
also be keyed in and locked.

Superelevation Cross Slope Report

Report Created: Thursday, April 2, 2020
Time: 3:36:07 PM
File Name:
Input Grid Factor: Note: Al units in this report are in feet unless specified
Section
Name: Ramp 4-1
Base
Horizontal  Ramp 4
Name:
lf_tandardsf cwserswollek\pwise_local_electronic_plans\d0327390\WoDOT. xml
ilename:
Design
Speed: 50
Pivot .
Method: Inside Edge
E Selection: 8%
L Selection: MoDOT - AASHTO 2011 Eq. 3-23 and Table 3-16
Superelevation: Ramp 4
Station Width Drop/Rise Cross Slope
0+00.00 18.0000 0.8242 0.046
1423.16 18.0000 1.4400 0.080
2+15.78 18.0000 1.4400 0.080
4+34.78 18.0000 0.3600 0.020
5+06.78 18.0000 0.0000 0.000
5+78.78 18.0000 -0.3600 -0.020
11+17.90 18.0000 -0.3600 -0.020
13+54.21 18.0000 -0.3600 -0.020
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Superelevation by Corridor %’I

In OpenRoads Designer, the ability to choose the corridor instead of an alignment. This will use
the template(s) used in the corridor to create sections, create lanes, calculate superelevation and
assign those calculations to the corridor. This is by far the easiest way to create supereleveation.
The steps require the superelevation be placed in the same DGN file as the corridor.

2. Under Corridors > Superelevation > Create choose Create Superelevation
Sections
a) Name the Superelevation
b) Locate the Corridor — select the corridor

3. Choose the Rules File (XML) MoDOT _Superelevation_Rules_File.xml

4. Key-in the Minimum Tangent Length

a. For MoDOT projects this is typically a a large value so that only on Section is
created for the entire alignment.

b. When you have only one section, the User will apply a Design Speed for the
entire alignment/section.

c. If the User needs to have different Design Speeds throughout an alignment,
the User will need to create a sperate Superelevation Section for each area
with a different Design Speed.

5. Left-click to allow the tool to run. This will create and apply superelevation to
the corridor
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Editing Lanes

There are several ways to review the superelevation data and edit if desired. Highlighting a
section displays station and cross slope values for review and editing. Stationing can be
changed dynamically by selecting the gray wedge and dragging to the desired station. Each
lane can be manipulated independently of the adjacent lanes. The station can all be keyed into
the edit field. Slopes can be changed by keying the slope into the edit field.
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6.9 Group Exercise — Ramp 4 Superelevation

1. Within the Roadway\data-6 folder, open the file: Corridors_Ramp-

4_J5P3181.dgn

2. Create a new file named Superelevation_J5P3181.dgn using the

MoDOT_Roadway_Seed_2D.dgn seed file.

This new file will hold all of the Superelevation sections.

3. Open the Coordinate System tool by selecting the OpenRoads Modeling

Workflow =» Utilities Tab =» Geographic Section.

4. Select “From File” icon.

EJ Gecgraphic Coordinate System

=] +

Current Geograp

Mame: <MNone=
Description:

Source;

im A r

\ oordinate System

5. Select the Terrain_J5P3181.dgn file in the data-6 folder.

6. Verify the settings.

Mame:  CD - Miller

EJ Geographic Coordinate System
= §ouEE P[0 amas
(15 ﬂ'i. el " ‘El a

Current Geographic Coordinate System

— >

Description:  MADE3 Missouri State Planes, Central Zone
Source:  Calculated from MO23-C by Mentor Softw

7. Reference in the following file:

Civil_Geometry J5P3181.dgn.
8. Change the Annotation Scale to 17=50"

4/18/23 Missouri Department of Transportation
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Create Superelevation Sections %" I

9. To Start creating the Superelevation for Ramp 4 select the following:

Open Roads Modeling Workflow =» Corridors Tab =» Superelevation Section =»
Create Tools =» Create Superelevation Sections

Set the Feature Definition to Superelevation

. When prompted for the Name key in Ramp 4 and data point or tab to

accept.

When prompted to Locate Reference Element data point on the Ramp 4
horizontal geometry.

. When prompted to enter the Start Station either select the beginning of Road

or press the Alt key to lock to the beginning station. Data point to accept.

When prompted to enter the End Station either select the end of Road or
press Alt to lock to the ending station. Data point to accept.

There are two horizontal curves in the Ramp 4 alignment. Since MoDOT uses
the same Design Speed for the entire alignment, the User will enter a value
longer than the distance between the two curves for the Minimum Tangent
Length (for example: 10000 ft) so that the tool just creates a single
superelevation section. Data point to accept.

Note: If the geometry had multiple curves with different design speeds, then the User
would use a smaller Transition Length to create multiple Superelevation Sections.

Parameters ~
Name
Lock To Start |:|
] start Station 0+00.00

Lock To End ]
] End Station 13+54.21

Minirnum Tangent Length | 1000.0000

Lane Creation Method

Feature ~

Feature Definition
Name
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Create Superelevation Lane(s) %I

Notes:

10. After creating the Superelevation Section, the Superelevation tool will now
prompt you to create the Superelevation Lane(s)

Enter the Lane name: 0 to 6FT

Enter Lane Type: Primary

Side of Centerline: Left

Inside Edge Offset: 0’

Width: 6° (The template width of Ramp 4 is 18ft, 18ft - 12ft = 6ft )
Normal Cross Slope: 2% (sloping UP from the baseline)

Enter the Lane name: 6 to 18FT

Enter Lane Type: Primary

Side of Centerline: Left

Inside Edge Offset: 6

Width: 12° (typically AASHTO defines the width of one lane of pavement as
12%)

I.  Normal Cross Slope: 2% (sloping UP from the baseline)

S e - e o o0 T

x - -

m. Right Click to exit from the Lane Creation.

There is a Superelevation concept called “Number of Lanes Rotated”, which will adjust
the Runoff distance UP if the Number of Lanes Rotated is greater than one. See
AASHTO 2018 Table 3-16a.

AASHTO typically consider a “Full-Lane” being 12ft wide.

o MoDOT uses a hard coded Nominal Lane Width = 12 ft in its Superelevation
Rules File. If MoDOT did not hard code the Nominal Lane Width, OpenRoads
Designer would use the width of the outermost lane as the lane width in its
Superelevation calculations.

o Lane widths greater than Oft and up to 6ft, will be considered a “Half-Lane”, as
defined in the MoDOT’s Superelevation Rules File.

o Lane widths is greater than 6ft, will be considered a “Full-Lane”, as defined in
the MoDOT’s Superelevation Rules File.

The program looks at the lanes to determine the number of lanes rotated. The lanes also
assist the “Assign to Corridor” to match the super control lines with the points in the
template that they should control.

There are two types of superelevation lanes. Primary lanes extend the entire length of a
section. They begin and end stations are defined by the section. Primary lanes are
generally the through lanes that extend throughout the project. Auxiliary lanes are lanes
that are added and dropped along the alignment such as turn lanes.
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Calculate Superelevation %’I

11. After Right Clicking the Superelevation tool will now prompt the User for the
settings to calculate the Superelevation for this alignment.

a. Select Rules File: MoDOT _Superelevation_Rules_File.xml
b. e Selection: 8% (since this is a rural project MoDOT uses 8% for and e Max)
c. L Selection: MoDOT - AASHTO 2018 Eq. 3-23 and Table 3-16

d. Design Speed: 50mph

e. Pivot: Right Edge The Superelevation tool will utilize the lane width and the
pivot method to determine the adjusted radius distance to calculate the Runoff
distance.

f.  Open Editor: Yes

Parameters ~

Rules File Name |n;Spaces'-.Mn:nDDT'—-.Standards'-.Supereleuatin:nn'-.Mn:-DOT_Superelevatin:nn_HuIes_File_tml |

& Selection |E-i"=_ s |
L Selection |I'-.-1|:|DOT - AASHTO 2011 Bg. 3-23 and Table 3-16 w |
Design Speed |5D bt |
Pivot Method  |Right Edge v]

Open Editor
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12. Below is what the User will get when the Editor option is selected:

EJ Superelevation Editor

X R wml B k@O
Superelevation Station Cross Slope Pivat Edge Point Type
2 Oto 6t 00000 |1-4.43% Right Edge | | Start Poirt
G ft 1+07.16 -8.00% Right Edage Full Super
G ft 2+ 78 -8.00 Right Edge Full Super
G ft 4+14 73 -2 00% Right Edge Reverse Crown
i 4+74.78 0.00% Super Runoff
6 ft G373 |1 2.00% Momal Crown
G ft 11+17.50 |{-2.00 Full Super
6 ft 13+54.27 ||-2.00% End Point
Bto 181t 00000 ||-4.43% Start Point
Gto 181t 1+07.16 -8. Full Super
Gto 13t F+34 73 -8.00 Full Super
Gto 181t 4+14.78 -2.00% Reverse Crown
Gto 181t 4+74 73 0.00% Super Runoff
Gto 181t b+34.78 2.00% Right Edge MNaormal Crown
Gto 18 1141750 | -2.00% Right Edge Full Super
Gto 18 13+54.27 |-2.00% Right Edge End Point
<
Row: 1 of 16 | b B

a. The User might notice that the two superelevation lanes have the same values.
There are two lines in the diagram representing each lane, but since they have

the same values they are directly on top of each other.

4/18/23
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13. To demonstrate that the Superelevation “Profile” can be modified using the
Superelevation Editor adjust following two items of only the 0 to 6ft

Superelevation “Profile” Line.

a. Delete the entire row with the Station 11+17.90 in the lane 0 to 6 ft

b. Adjust Station 13+54.21 to have a positive 2.00%o slope

:J Superelevation Editor

" Sy X R mm § R w O

Superelevation Station Cross Slope Pivot Edge Point Type

SOOI o000 |+c: e et |
Dto 61t 1+07.16 -8.00% Right Edge Full Super
Oto 61t 2+3478 -8.00 Right Edge Full Super
Oto 61t 4+14.78 -2.00% Right Edge Reverse Crown

to G ft 4+7478 0.00% Right Edage Super Bunoff

Oto Gft 3478 2.00% Right Edge MNomal Crown
Oto 6ft (135421 |[2.00% || Right Edge || End Paint
Gto 181 {00000 |{-443% || Right Edge | | Start Point
Gto 13 ft 1+07 .16 -8.00 Right Edge Full Super
Gto 181t 2+34.78 -8.00 Right Edge Full Super
Gto 181t 4+14.78 -2.00% Right Edge Reverse Crown
Gto 15t 4+7478 0.00% Right Edage Super Bunoff
Gto 18 ft 3478 2.00% Right Edge MNomal Crown
Gto 13 ft 1141750 | |-2.00% Right Edge Full Super
Gto 13 ft 135421 ||-200% Right Edge End Point

<

Row: 1 of15 | b Ml

b. Close the Superelevation Editor.
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Open Superelevation View I

14. Open the superelevation view for Ramp 4 by select the following:

Open Roads Modeling Workflow =» Corridors Tab =» Superelevation Tools =
Open Superelevation View

a. After enabling the Open Superelevation View tool and choosing the Ramp 4
Superelevation Section, select View 8 to display the Superelevation “Profile”.
b. Select the F8 key to change your background from black to white.

B VYiew &, Superelevation - Ramp 4 e [

an v O

= e | AN #F #F T H !

0.06+
0.024 %
0.004

Superelevation Lane: Ramp 4-0t0 6 FT
Level: Default

S5
-0.0219+,
=
onad k
0.04*

=0.06+
-0.08+

-0.10+

15. To demonstrate that the Superelevation “Profile” can be modified within the
Superelevation View, delete the 0 to 6 ft Superelevation “Profile” Line by left
clicking and using the heads-up tools select Delete.

Close the Superelevation View.
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16. Select the F8 key to change your background from White to Black.

17. Next, in the 6 to 18FT Lane adjust the Inside Edge Offset from 6 ft to O ft
(Zero), then adjust the Lane Width to 18 ft. To do this left click on the Lane
Shape itself and bring up the heads-up values (see below).

S
"4 /o \ )
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18. The User should note that the Superelevation Shape in the dgn has adjusted to
every change made in the last few steps. All the changes could have been made
by clicking on the Superelevation Section and modifying the heads-up
Superelevation Shape settings.

0 The station value of the slope can be adjusted by selecting these values.
Slope values can be adjusted selecting these values.

Lanes width can be adjusted by selecting these values.

These arrows indicate the direction of superelevation slope.

These values show the inside edge offsets to the lanes.

00000

By left clicking on the shape you can bring the heads-up tools GE "E;r @ o X |
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19. Select the Superelevation Shape and using the heads-up tools adjust the Shapes
Name to “Oto 18ft”.

CEN::

MName Oto 181t
Side Of Centerline Left
Inside Edge Offset 0.0000¢

Width 1800007
Mormal Cross Slope 2.00%
Type Primary

20. To match the slope of the Route 54 pavement at the end of the Ramp 4, select the
Superelevation Shape and verify the slopes of the shape at the following two

stations.
Station Slope
11+17.90 2.00% (Sloping toward the Ramp4 baseline)
13+54.21 2.00% (Sloping toward the Ramp4 baseline)
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Assign Superelevation to Corridor %

21. Next, we need to apply the Superelevation to the Ramp 4 Corridor. Open the
Corridors_Ramp-4_J5P3181.dgn file. Check in the
Superelevation_J5P3181.dgn file when prompted.

22. Reference in the Superelevation_J5P3181.dgn file.
23. To apply the Superelevation, select the following:

Open Roads Modeling Workflow =» Corridors Tab =» Superelevation Tools =»
Calculate Tools =» Assign to Corridor

24. When prompted to Locate First Superelevation Section left click on the Ramp
4 Superelevation Section.

a. Since there is only one section for Ramp 4, when prompted, Reset to
Complete.

25. When prompted to Locate Corridor, identify one of the Ramp 4 corridor
handles. These extend from the outside edge of the corridor.

26. A dialog with a list of the Superelevation objects will display. Review to verify.
If changes to Stations, priorities, or points are required, they can be made here. If
correct click OK.

Associate Superelevation
Superelevation Lane  Superelevation Point Pivot Point Start Station Stop Station Pricirity
% Oto 181t ~ LT _Conc_T_EOP |~ |Conc_T_CL |~ |0+00.00 13+54. 41 1
] S b L
QK Cancel

a. Select “F4” to exit the tool.

27. Next in the Reference Dialog turn off the display of the
Superelevation_J5P3181.dgn for View 1.
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Open Cross Section View = > I

28. Open the dynamic Cross Section Dynamic View for Ramp 4 by select the

following:

Open Roads Modeling Workflow =» Corridors =» Review Tab = Dynamic Sections

= Open Cross Section View

(a) After enabling the Open Cross Section View tool and choosing the Ramp 4
corridor, select View 8 to display the Dynamic Cross Sections.

(b) While navigating from section to section
(c) Right-Click and hold in a blank area to bring up the heads-up tools.

1. Place a Horizontal Temporary Dimension Line
2. Place a Vertical Temporary Dimension Line.

(d) Use the Locate Station Via Datapoint
(e) Remove All Temporary Dimension Lines

B View 8, Cross Section - Corridor: Ramp 4 Plan: Ramp 4 Profile: Ramp 4 Proposed EI@
View Properties |~ |« < || | » »
782 ~782
B 18.0000 780
— - o
778+ T 8.00% -778
-
776 \“_. -776
774 . -774
6.3774 -
e I
7727 - -77
L& T
770+ ~776-
7681 ~768
766 -766
:_bq:,l :1}3' [bb‘l f!l_:lfl :'::ﬁl :_Lq:,l ff?l fl.«hl :_D) ﬂ?l :\q}l :@3' .h“hl 'Nq,l .\QI jbl ﬁ:' }I n) ol o) ol @ g "9'
29. Close View 8
30. Select File > Update Server Copy
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6.10 Individual Exercise — Route 54 Superelevation

1. Within the Roadway\data-6 folder, open the file: Superelevation_J5P3181.dgn

Verify that the active template library is the project’s J5p318L1.itl If needed use the
Create Template tool to activate template library.

Create Superelevation Sections @7’ I

2. To Start creating the Superelevation for Route 54 select the following:

OpenRoads Modeling Workflow =» Corridors Tab =» Superelevation Section =
Create Tools = Create Superelevation Sections

a.
b.
C.

Set the Feature Definition to Superelevation

When prompted for the Name key in Route 54 and data point or tab to accept.
When prompted to Locate Reference Element data point on the Route 54
horizontal geometry.

When prompted to enter the Start Station either select the beginning of Road or
press the Alt key to lock to the beginning station. Data point to accept.

When prompted to enter the End Station either select the end of Road or press
Alt to lock to the ending station. Data point to accept.

When prompted to enter the Transition Length enter 1000 ft

g. When prompted to enter the Lane Creation Method enter Template

Note: Since Route 54 only has one curve in the alignment, no matter what you type in
for a transition length only one Superelevation section will be created.
Parameters LS Parameters S

Mame |H|:n_rte 54 | Name |H|:u_rte 04 |
Minimum Tangent Length |‘IDI}D,DDI}D | Lock To Start ]
Lane Creation Method | Template v [] Start Station |602+59.49 |
ure A Lock To End ]
End Stati A G47+66.54
Feature Definition |S|_|pere|e1..'a‘ti|:|n w | [ End Station | - |
Minimum Tangent Length |‘IDDD,DI}DI} |
MName |SE-H|:||_rte 54 |
Lane Creation Method |Temp|a‘te e |
3. Select “F4” or right click to get Feature A
out of the tool. N
Feature Definiticn |Superelevatinn W |
Name |SE—H|:|ute 54 |
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e

Create Superelevation Lane(s) by Road Template EE, I

4. Create the Superelevation lanes for Route 54 using the following tool:

Open Roads Modeling Workflow =» Corridors Tab =» Superelevation Tools =» Create
Tools =» Create Superelevation Lanes by Road Template

5. After activating the tool do the following:

a.

b.

Select the Route 54 Superelevation Section, this is the only section for the
alignment.
Select the following template:

Route 54\Route 54 Concrete Pavement 4 Lane Divided w/ Agg Base Option 3

) g
Calculate Superelevation —&i‘!l

6. Calculate the Route 54 superelevation using the following tool:

Open Roads Modeling Workflow =» Corridors Tab =» Superelevation Tools =
Calculate Tools =» Calculate Superelevation

7. After activating the tool select the following:

a.
b
C.
d
e.

f.

Select Rules File: MoDOT _Superelevation_Rules_File.xml

. e Selection: 8% (since this is a rural project MoDOT uses 8% for and e Max)

L Selection: MoDOT - AASHTO 2018 Eq. 3-23 and Table 3-16

Design Speed: 70mph (to get 70mph to show up in the pull-down list you might
have to switch the e Selection from 8% to 4% and then back to 8%).

Pivot: Divided Inside - The Superelevation tool will utilize the lane width and the
pivot method to determine the adjusted radius distance to calculate the Runoff
Lengths.

Open Editor: Yes

Rules File Name |';Spaces'-—.Ml:nDOT'-.Stanl:Iards'-.Superelevatiun'-.MDDOT_Superelevatil:un_Hules_FileJ:ml |

e Selection (g% v|
L Selection  |MoDOT - AASHTO 2018 Eq. 3-23 and Table 3-16 v|
Design Speed |?I} = |
PivotMethod | Divided Inside v

Cpen Editor

Parameters 3
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e There is a Superelevation concept called “Number of Lanes Rotated”, which will
adjust the Runoff distance UP if the Number of Lanes Rotated is greater than one.
See AASHTO 2018 Table 3-16a.

e AASHTO typically consider a “Full-Lane” being 12ft wide.

o MoDOT uses a hard coded Nominal Lane Width = 12 ft in its Superelevation
Rules File. If MoDOT did not hard code the Nominal Lane Width, OpenRoads
Designer would use the width of the outermost lane as the lane width in its
Superelevation calculations.

o Lane widths greater than Oft and up to 6ft, will be considered a “Half-Lane”, as
defined in the MoDOT’s Superelevation Rules File.

o Lane width is greater than 6ft, and up to 12ft will be considered a “Full-Lane”,
as defined in the MoDOT’s Superelevation Rules File.

e The program looks at the lanes to determine the number of lanes rotated. The lanes
also assist the “Assign to Corridor” to match the super control lines with the points in
the template that they should control.

e There are two types of superelevation lanes. Primary lanes extend the entire length
of a section. They begin and end stations are defined by the section. Primary lanes are
generally the through lanes that extend throughout the project. Auxiliary lanes are
lanes that are added and dropped along the alignment such as turn lanes.

e The User needs to understand that certain constraints of points in the template will be
overridden with a Point Control when Superelevation is applied to the template. The
reason points are available to be overridden is because within their Template Point
Properties the Superelevation Flag option is enabled. Please review the template
points below that are available to the Superelevation tool:

L é'—TC°"0T°'- o RTConcTCLi L
........ L—T—--Conc T EQP - RT: Conc--T--EOP---i---L.T Conr; T EDP1 RT C»onc.wf'l'...EQP‘-l -----
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8. Below is what the User will get when the Editor option is selected:

ﬂ Superelevation Editor

§08+18

8§15+

G2e+81

Gas5+38

G41+35

F1
=L iHt DM w
e XD w@ ) @k @O
Supereleva... Name Station Curve Set Cross Slope  Transition ... Pivot Edge Non Linear ... Point Type ~
» LT _Conc_T_.. EEeT TN Linear Right Edge Normal Crown
LT _Conc_T_.. |[LT_Conc_T_.. [612+1115R2 (0 -200% Linear Right Edge MNormal Crown
LT _Conc_T_.. |[LT_Conc_T_.. |614+5415R2 (0 -740% Linear Right Edge Full Super
LT Conc_T_.. |LT_Conc_T_. |622+9393R2 |0 -740% Linear Right Edge Full Super
LT Conc_T_.. |LT_Conc_T_.. |625+3693R2 |0 -2.00% Linear Right Edge MNormal Crown
LT Conc_T_.. |LT_Conc_T_.. |647+6654R2 |0 -2.00% Linear Right Edge MNormal Crown
RT_Conc_T_... |RT_Conc_T_... |602+5949 0 200% Linear Right Edge MNaormal Crown
RT_Conc_T_... |RT_Conc_T_.. |610+31.156R2 |0 200% Linear Right Edge MNormal Crown
RT_Conc_T_... |RT_Conc_T_... |611+2115R2 |0 0.00% Linear Right Edge Super Runoff
RT_Conc_T_.. |RT_Conc_T_... |612+11.15R2 |0 -200% Linear Right Edge Reverse Crown
RT_Conc_T_... |RT_Conc_T_... |614+5415R2 |0 -740% Linear Right Edge Full Super
RT_Conc_T_... |RT_Conc_T_... |622+9393R2 |0 -7.40% Linear Right Edge Full Super
RT_Conc_T_... |RT_Conc_T_... |625+3693R2 |0 -2.00% Linear Right Edge Reverse Crown
RT_Conc_T_... |RT_Conc_T_... |626+2693R2 |0 0.00% Linear Right Edge Super Runoff
P RT Conc T .. IRT Conc T .. [627+1693R2 |0 2.00% Linear Riaht Edae Normal Crow; v
Row: (¢ ¢ 1 of32 b bl
a. Close the Superelevation Editor.
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Open Superelevation View =ﬁ=|

9. Open the superelevation view for Route 54 by select the following:

Open Roads Modeling Workflow = Corridors Tab =» Superelevation Section =
Open Superelevation View

B View 8, Superelevation - Route 54 EI@
- Q4 PRLPLYDEE ST

0.08+ A
0.06-]

0.04+

0.02+ I
0.00+
-0.02+ - ~
-0.04+

-0.06+

-0.08+

-0.10+

-0.12-

6‘00
Q,
%,
6‘0
%,
e
b
%
Ery
I
“"?9
d'
“"??
‘5:‘_?
‘529
"3*
o B
‘529
"&
“5?9
e
‘%
e
g R
%
J&
‘5&

QK (})‘ &K q:;ﬂ %K K K K h 6 %K {1:‘ L3
é" BT B B B é" G::'ﬂ' & & q:"' & ,,_;1, "}' & Gﬁb &° q?‘q' & & & é;’x & & v
£ >

a. Review the Superelevation View, then close view.
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10. The User should note that changes to the Superelevation can be made by clicking on
the Superelevation Section and modifying the heads-up Superelevation Shape

settings.

0 The station value of the slope can be adjusted by selecting these values.

00000

Slope values can be adjusted selecting these values.
Lane width can be adjusted by selecting these values.
These arrows indicate the direction of superelevation slope.

These values show the inside edge offsets to the lanes.

By left clicking on the shape you can bring the heads-up tools GE ‘E "?E;'f" E X |

11. Select the Superelevation Section and verify the slopes at the following locations.

Alignment Location Station Slope Section
Tangent to Spiral (TS) 611+21 R2  B-B Section (Level Crown)
Spiral to Curve (SC) 614+54 R2  D-D Section (Full Super)
Curve to Spiral (CS) 622+93 R2  D-D Section (Full Super)

Spiral to Tangent (ST) 626+26 R2

B-B Section (Level Crown)
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Assign Superelevation to Corridor %

12. Next, we need to apply the Superelevation to the Route 54 Corridor. Open the

Corridors_Route-54 J5P3181.dgn file. Check in the
Superelevation_J5P3181.dgn file when prompted.

13. Reference in the Superelevation_J5P3181.dgn file into the 2-D View.
14. To apply the Superelevation, select the following:

Open Roads Modeling Workflow = Corridors Tab =» Superelevation Section =

Calculate Tools =» Assign to Corridor

15. When prompted to Locate First Superelevation Section left click on the Route 54
Superelevation Section. The Section Line is hidden under the Superelevation
shape. The easiest place to select this section line is at the beginning or ending of the

alignment.

a. Since there is only one section for Route 54, when prompted, Reset to Complete.

16. When prompted to Locate Corridor, identify one of the Route 54 corridor handles.

These extend from the outside edge of the corridor.

17. A dialog with a list of the Superelevation objects will display. Review to verify. If

changes to Stations, priorities, or points are required, they can be made here. If

correct click OK.

Associate Superelevation

Superelevation Lane Superelevation Point Pivat Point Start Station Stop Station Pricrity
13 LT Conc_T_CL-LT_Conc_T_EQP  ~ LT _Conc_T_EOP ~ LT _Conc_T_CL ~ | 602+59.49 647+66 54 R2 [
RT_Conc_T_EOP-LT Conc_T_CL |~ |LT_Cenc_T_CL ~ |RT_Conc_T_EOP ~ | 602+59.49 B47+66 54 R2 [
LT _Conc_T_EOP1-RT_Conc_T_CL |~ |RT_Conc_T_CL ~ LT Conc_T_EOP1 |~ |602:59.49 G47+8654R2 |1
RT_Conc_T_CL-RT_Conc_T_EOP1 |~ |RT_Conc_T_EOP1 |~ |RT_Conc_T_CL ~ | 602+59.49 647+66 54 R2 [
L] o h o
QK Cancel
18. Next in the Reference Dialog turn off the display of the
Superelevation_J5P3181.dgn for View 1.
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Open Cross Section View % _=» I

19. Open the dynamic Cross Section Dynamic View for Route 54 by select the
following:

Open Roads Modeling Workflow =» Corridors =» Review Tab = Dynamic Sections
=» Open Cross Section View

a. After enabling the Open Cross Section View tool and choosing the Route 54
corridor, select View 8 to display the Dynamic Cross Sections.

b. While navigating from section to section
Right-Click and hold in a blank area to bring up the heads-up tools.
1. Place a Horizontal Temporary Dimension Line
2. Place a Vertical Temporary Dimension Line.
d. Use the Locate Station Via Datapoint
Remove All Temporary Dimension Lines

B View 8, Cross Section - Corridor: Route 54 Plan: Route 54 Profile: Route 54 Proposed EI@
Vew Popees [ I+ < - >
~
804+ 804
803 T - 803
804 - . 12.0000 | 802
- . ! 12.0000 7_40% ;
80H . ‘ e l 801
_ 7.40% /\
800 12,0000 E . o \ SGKO
12.0000 7.40% T - \
799 7.40% . 799
798 a L798
797 // F797
yé 1796
795+ 795
794+ 794
,‘Oel fgbl f’JQl ,'I><P| .b‘Q] f,Joal :bgl nc'al i_IS)I _p\":' ’\Ol (QJ ol o P\Ql ,\6}| '19I "tiol rb(3,| ogol b.Ql beI ¢§3l <Qq:l é’l ca(’-*J y
< >

20. Close View 8
21. Select File =» Update Server Copy
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7.1 Objectives

The purpose of this chapter is to show the user how to use the multiple tools available in
Corridor Modeling task group to achieve desired results for the design of the corridor.

Template Drop Editing
Point Controls

Parametric Constraints

Corridor References (Feature Constraints)

Transitioning (components and end conditions)

Target Aliasing
Corridor Clipping

Learn about the Hierarchy of control for points in templates

7.2 Template Point — Hierarchy of Control

Chapter 7 — Advanced Corridor Modeling

Template Point - Hierarchy of Control

* Point Control - Highest

* Feature Constraint

[~ Superelevabon Flag
Alernate Surface:

i
Name [conc_T_0_E0s I H [ opy |
[~ Use Feature Name Ovemdd! | cose |
Feaue Definibon [x5_Conc OGS =l I

i <Previous

Wead > I
[Dl-:pclsed Finished Grade j

* Parametric Constraint & S -
A2 Shoulder Concrete
r + Point Constraint - Lowest
Consainis
Constraint 1 Constraint 2
Type [Vector Ofiset K| [Horzonta 5
Parentl:  [Cut_Sud Fdge =] 4  [concT 0P =] 4
Patent2 Wﬂ ﬂ
Value fooo | [ =]
Label | - [shich_Cane_r2 wign =]
[+ Honzontsl Feature Constraint [EOS_N-:ur_Con:Ie:e ;J
Range: |50 0000
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7.3 Template Drop Editing

Create Template Drop p‘g

Using the Create Template Drop tool defines what the cross sections of the roadway look like
for that portion of the road based on user-defined station range. A project may comprise a single
template drop, or multiple template drops.

The tool can be used for either adding on more template drops or completely replacing a station
range with a different template.

@O -#-[ e ] X
v
+

=

Template Editor

In order to use tools such as Parametric Constraints, Corridor References, or having end
conditions seek something other than the active surface, certain requirements need to be met in
the template.

Points in a template need to meet certain requirements for Parametric Constraints and Corridor

References #

Point controls are used to override the established horizontal and vertical locations of points from
the original point location on the template. Point controls are the equivalent of the criteria adhocs
placed on plan graphics with D&C Manager to control widths, ditch slopes, etc. Point controls
then are used to control horizontal and vertical locations for EOP, EOS, sidewalks, retaining
walls, barriers, special ditch profiles and ditch widths, etc.

7.4 Template Point Controls

The Create Point Control icon can be accessed thru the Corridor Modeling tasks group.

Point Controls are used to override the normal locations of one or more points and or
components in a cross section. Examples of this include lane widening, staying within the right-
of-way, maintaining a particular slope for a ditch, and superelevation.

An example would be a ramp is merging into the main road. The ramps left edge is vertically
controlled by the main road right edge of pavement. The ramps left edge is horizontally controlled
by the main road right edge from 0+00 to 1+00, and then it can be controlled by a horizontal
alignment, for example of a name to use would be “Ramp Left EOP”.

7-2 Missouri Department of Transportation 7/3/23



ORD Road 1 Chapter 7 — Advanced Corridor Modeling

The following are the prompts for the Create Point Control command:

Locate Corridor Selects the corridor where the point controls are applied.

Station Limits (Start/Stop) Specifies the start and stop stations for the control.

Control Description Allows you to enter a description of the control.

Point Allows you to select the point to be controlled. Select from the list or identify the point
in the cross-section using the locate button. The selected point is highlighted in plan/cross
section and profile or superelevation views as applicable.

Mode Allows you to select the control mode: Horizontal, Vertical, or Both.

Control Type Specifies the type of control.

If the mode is Horizontal or Both, valid control types are Linear Geometry, Feature
Definition, or Corridor Feature.

If the mode is Vertical, valid control types are Linear Geometry, Feature Definition,
Corridor Feature, Superelevation, Elevation Difference, Elevation and Grade.

The selection combo boxes and/or field displayed depends on the selected Mode and
Control Type.

Type - Linear Geometry If the type is Linear Geometry, a Horizontal Offsets combo box
is displayed. If the mode is Both, a Vertical Offsets combo box is also displayed.

Type - Feature Definition If the type is Feature Definition, a Feature Definition and
Range text field is displayed.

Type - Corridor Point For all modes, Corridor and Reference Feature combo boxes are
displayed. These options allow you to set up the control of one corridor’s points(s) from
another corridor’s point(s).

Targeting another corridor's point cannot be done simultaneously with Target Aliasing of
that same corridor. If Target Aliasing has been defined, the Corridor Point is not available
for selection within the Point Control dialog. This produces a recursive situation, making
the corridor point control unavailable for selection until that Target Aliasing is removed.

Type — Superelevation This option displays a Superelevation control line combo box, and
a Reference Point combo box. Superelevation control lines are stored in the roadway
design, not on the alignment. The reference point is the pivot point (feature) about which
the point will rotate.

Type - Elevation Difference This option displays Horizontal and Vertical alignment
combo boxes. The vertical alignment represents a vertical difference value to be applied to
the points’ current elevation.

Type - Elevation and Grade This option displays an Elevation field, and a Grade field.
The control sets elevation of the point at the start station to the elevation specified. The
slope of the point’s line is then at the grade specified until the end station is reached.

7/3/23
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Priority Determines the order of controls on a point. This value applies only when there are
conflicting controls on a point. Where there is a conflict, the control with the lower priority is
applied (that is, lower numbers are applied first).

Use as Secondary Alignment Specifies that horizontal point controls are also used as
secondary alignments. This option is available only when working with a 2D entity. If you are
using a 3D object, the software skips the secondary alignment option.

Horizontal Offsets (Start/Stop) Specifies the start and stop horizontal offset controls for the
corridor. If the values are different, then the value applied at a given station is calculated using
a linear algorithm.

Vertical Offsets (Start/Stop) Specifies the start and stop vertical offset controls for the

corridor.
3
. o

Parametric constraints are used to override the original constraint values established in the
template from the library being used. The Create Parametric Constraint icon can be accessed
from the Corridor Modeling tasks group.

7.5 Parametric Constraints

The parametric constraints are the equivalent of a re-definable variable. So, the names of the
parametric constraints established in MoDOT Template Library mirrors the criteria names as
much as possible.

Parametric Constraints are setup in the template and applied to the corridor using the Create
Parametric Constraint command.

The prompts for the Create Parametric Constraint command are as follows:
Locate Corridor — select the corridor where you want the Parametric Constraints applied.
Start/End Station - Specify the start/end station for the override.

Constraint Label - Lists all labeled constraints in the design. The selected label receives the
override.

Start/Stop Value - Specifies the constraint value and can be transitioning from the first
parametric value at the start and stop values.

7.6 Corridor References ﬂlﬂ-l—

The Add Corridor Reference tool adds graphical elements to the corridor processing. This must
be done even if the feature is targeted in the template, otherwise the elements will not process. It
enables only those elements associated with a particular corridor to be processed, rather than all
elements of a particular feature definition. This speeds up processing, and eliminates processing
of unwanted elements of the same feature definition. The elements can be selected within the
tool, or a selection set can be created prior to commencing the tool.

Workflow
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Select the Add Corridor Reference tool.

Select the Corridor.

Select the First Reference Element - select the graphical element to be added as a reference.
Continue selecting until all elements are referenced, then reset to exit tool.

The Remove Corridor References tool removes graphical elements from the corridor processing,
but does not delete the element. The elements can be selected within the tool, or a selection set
can be created prior to commencing the tool.

Workflow

Select the Remove Corridor Reference tool.

Select the Corridor.

Select the First Reference Element - select the graphical element to be removed as a reference.
Continue selecting until all elements are referenced, then reset to exit tool.

7.7 End Condition Exceptions | ?

Used to modify the behavior of an end condition solution without requiring the use of additional
template drops.

PWAPPWTO.dot.missouri:MoDOT Test\[
You can access this tool from the following:

19 Production Crrawing View
? = — _
. ©
Edits Define Corrido

L L Target Aliasing Reference:

! Create End Condition Exception

Create Key Station

|-'|-|- Create Secondary Alignment

;r,:-.ﬂ-,: Pasage '-tr‘iﬁg: o n:traigi
-

Open Roads Modeling = Corridors = Edit = Edits = End Condition Exception

In many cases, it is desirable to keep the backbone of the road the same but change what is
happening where the new design is intersecting the surface. One way to do this is to create a new
template with the same backbone components and new or different end condition components;
then, drop this new template at the appropriate station. The problem with this approach is that 1) it
creates template transitions that must be resolved, 2) the conditions on the left and right sides of
the design are likely to change at different locations, possibly requiring extensive collection of
slightly varying templates to meet all the possible combinations (also numerous template drops).
The solution to this situation is End Condition Exceptions. End Condition Exceptions are used to
modify the behavior of an end condition solution without requiring the use of additional template
drops. When an end condition exception is added, it must be edited to change its behavior. End
condition exceptions come in two classes:

7/3/23 Missouri Department of Transportation 7-5



Chapter 7 — Advanced Corridor Modeling ORD Road 1

* Overrides
* Transitions
Overrides

Overrides allow you to replace or override the template drop end conditions on the left or right of
the backbone. When you choose this option, you must edit the override to set up the new end
condition. When the override exception is edited, the Create Template dialog is displayed
allowing you to edit the end-condition. You may also drag and drop a standard end condition
from the library and make edits.

L I A L o Y [ S >

Transitions

End condition transitions are used where the end condition may change suddenly due to changes
in the existing surface or other reason, and you want the transition to be smooth over a specified
station range rather than a sudden change over a short length. One common instance of this is
where the end condition criteria may cause a slope to be changed from 1:6 to 1:2 over a 5 foot
processing length. In this case, a smooth transition from 1:6 to 1:2 over 100 feet would be ideal. A
transition could be created that starts 100 feet back from the 2:1 slope station and ended at the 2:1
slope station. Another instance would be going from an end condition with no shoulder to one
with a shoulder. Here, you could model the shoulder as gradually appearing rather than going
from no shoulder to full shoulder in a 5 foot interval.

As with the override exception, the transition exception needs to be edited after placement. The
following graphic is an example of editing a transition from no shoulder to having a shoulder.
Notice that the shoulder point was selected first so that the transition line uses that feature style.
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Backbone Only

Backbone Only (Left) - indicates that no end condition will be applied over the station range on
the left side.

Backbone Only (Right) - indicates that no end condition will be applied over the station range on
the right side.

7.8 Corridor Clipping ﬂ'}&
Adding a Clipping Reference

The "clipping" feature allows you to remove areas of overlap when working with MicroStation
elements or multiple corridors. In the following illustration, the rectangle (MicroStation element)
is defined as the clipping reference for the corridor. Therefore, all elements of the corridor within
the rectangle are "clipped" or deleted, leaving only the horizontal geometry element. When
working with multiple corridors where a corridor intersects a crossing roadway (defined by a
second corridor), clipping would be used to remove all overlapped features within the
intersection.

You can access this tool from the following:

T8  Corridor Clipping =
'Tﬁ Add Clipping Reference
'TE Remove Clipping Reference

Open Roads Modeling = Corridors = Miscellaneous = Corridor Clipping = Add Corridor Reference

The "clipping" feature allows you to remove areas of overlap when working with multiple
corridors in a single surface. For example, in a corridor intersected by a crossing roadway,
clipping would be used to remove all overlapped features within the intersection.

Workflow:

5. Select the Add Clipping Reference tool.
6. Select the corridor to be clipped.

7. Locate Clipping Reference - select elements until all are defined, then reset to complete. The
corridor is processed, and the clipping reference is added.
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Removing a Clipping Reference %OQ

Removing a Clipping Reference removes a clipping reference and reprocesses the corridor
model without the reference. It does not delete the actual clipping reference element. However,
you will want to always remove a clipping reference in a corridor before deleting the element
being used as the clipping reference.

You can access this tool from the following:

Open Roads Modeling = Corridors = Miscellaneous = Corridor Clipping = Remove Clipping Reference

The Remove Clipping Reference tool removes the clipping reference, reprocesses the corridor,
restoring the clipping area to its previous state prior to clipping.

Workflow:

1. Select the Add Clipping Reference tool. Select the Corridor where the clipping is to be
removed. Locate Clipping Reference - select elements until all are defined, then reset to
complete. The corridor is processed and the clipping reference is removed.

7.9 Target Aliasing

Target aliasing allows you to target other corridor surfaces or features or to set up a prioritized
target list for end condition solutions on surfaces, features and alignments. This means that on a
large job where the existing surface may have been broken up into more than one surface, you
don’t need to be concerned about where those breaks occur, and you don’t need to create a
different template for each existing surface. Use target aliasing to find the proper solution.

In any situation where the active surface is the target, the software looks for the mainline
corridor surface and uses whichever is closer because you have turned on that option. If the Use
Closest option is not set, then it would search for the surfaces in the order they are displayed, and
it would stop as soon as a solution was found.

Target Aliasing cannot be defined with a corridor that targets that corridor with a Corridor Point
Control. This produces a recursive situation, making the corridor unavailable for Target Aliasing

until that corridor point control is removed.

You can access this tool from the following:

& Define Target Aliasing :.ﬁ.:
i+ Corridor References ~ I
WE: Corndor Clipping -

Miscellaneous
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7.10 Design Changes

The lifecycle of a roadway project is long, and complex. Changes must be done to accommodate
for unforeseen situations or to stay within budget. The Corridor Modeling tools offers the
flexibility to allow these design changes.

7.10.1 Geometry Changes

Once the horizontal and vertical geometry are created and used by a corridor, the user can go back
and change the geometry. Any changes will be reflected in the corridor design.

7.10.2 Template Library Synchronization

Changes to the template can be made either in the Corridor or in the Template Library. Where a
user makes the changes for his/her template depends on the circumstances and needs to be
reviewed on a case by case basis.

Any changes made in the template library can be obtained by synchronizing the template drops
with the library. This is accomplished by selecting the template drop on the corridor in the plan
view and selecting Synchronize with Library icon from the heads-up menus.

Changes can be made to a template used in a corridor by using the Edit Template command.
The Edit Template command can either be accessed by selecting the template drop on the
corridor in the plan view and selecting Edit Template icon from the heads-up menus or from the
Corridor Modeling tasks group.

/ ‘ o X
b
Y | Edit Template Drop |
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7.11 Basic Design Workflow with Corridor Modeling Tools

Set up a corridor x
Insert template drops as needed
Create any template point controls

Design superelevation

Lo

Set parametric constraints as needed
10. Review design
11. Make revisions as needed and re-review
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7.12 Group Exercise: Corridor Modifications - Ramp 4

1. Within the Roadway\data-7 folder, open the file: Corridors Ramp-4 JS5P3181.dgn

2. When superelevation was applied to the Route 54 Corridor in the last chapter, the end
slopes of Route 54 now overlap the Ramp 4 Corridor (See Below). To help visualize the
Ramp-4 Corridor turn off the Reference Display of the Route 54 Corridor in both the 2D
and 3D View.

3. Set the active Template Library to the following:
Roadway/data-7/J5P3181.itl

4. Due to the Superelevation being applied the Retaining Wall footing is now hitting the Curb
and Gutter and Shoulder.
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5. In both Ramp 4 template drops adjust the LT_Ret_Wall _Footing_Profile point so that it
has the following constraints:

Template Drop #1 Parent 1: Conc T CL
Constraint 1 Horizontal Value: -23.5000
Constraint 2 Vertical Value: -3
Template Drop #2 Parent 1: Conc T CL
Constraint 1 Horizontal Value: -24.5000
Constraint 2 Vertical Value: -3

Also add in a Parametric Label for the Horizontal Constraint called Retaining Wall
Offset.
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6. Place a 2% grass slope from the Retaining Wall to the back of Curb and Gutter and Shoulder
(sloping downward toward the right). In both Ramp 4 template drops adjust the

LT_Ret_Wall_Cut_Depth point so that it has the following constraints.

Template Drop #1
Constraints
Constraint 1 Constraint 2
Type: |Slope \f| Haorizontal w
Parent 1: |LT_Curb_Surf_Back v [+ LT_Ret Wall_Footing_T2 ~ |
Parent 2 L] Rollover Values...
Value: -2.00% |- |0.0000 |
Label: | \,| |
Template Drop #2
Constraints
Constraint 1 Constraint 2
Type: Slope w Harizontal e
Parent 1: LT _Conc_T_0O_EOS o _‘ﬂ LT_Ret Wall_Footing_T2 -~ ﬂ

Parent 2: ]

Rollover Values .

Value: |.2_4}Dcyu

Label: |

LT_Ret_Wall_Footing

7/3/23
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In the next few steps, we are going to try and transition the Ramp 4 Curb and Gutter Template
to a Shoulder template.

7. In this step we are going to setup a Parametric Label to help transition the Curb Width
out (over a distance) to match the Shoulder Width.

In the first Ramp 4 template drop adjust the LT Curb_Surf Flowline point so that it
has the following Parametric Label.

Constraints

Constrairt 1 I Constrairt 2
Type: |‘l.|"ectur-DFfset w | | Horizontal w |
Parent 1: LT_Conc_T_EOF v|
Parent 2:
Walue: |-2.5'DDD |
Label: LT Gutter Width v

8. Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools and then select the Parametric Constraint tool.

In the Parametric Constraint dialog, define the values as listed below, once the values
are defined accept values by left clicking to create the Parametric Constraint.

g’% Create Parame... — et Start: 2+40

Lock ToStart ]| Stop: 2+50 .

Constraint Label: LT Gutter Width

[ Start [2+40.00 | Start Value: -2.5000

lock ToEnd [ Stop Value: -4.0000
[+] Stop |2+54]_1]1] |

Constraint Label [LT Gutter Width  |w |

StartValue  [-2.5000 |

Stop Value |-4.DDDD |
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9. In the next few steps, we are going to adjust the first template drop so the Ground Line
between the Retaining Wall and the Back of Curb will transition down to the elevation at
the Edge of Shoulder.

Right Click on the LT RetainingWallLowerGround Component and Insert a Point on
top of the LT _Curb_Surf Back point

10. Double click on newly place point and open the Point Properties dialog. Rename the
point to LT _Ret Wall Cut_Depth_Inner
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ORD Road 1

11. In the next step we are going to delete a point, but in reality, we are only removing the
LT Curb_Surface Back point from the LT RetainingWallLower Gound component.

Right click on newly place point and select Delete Point. Delete the

LT_Curb_Surface Back point:

Point Selection

LT_Curb_Surf_Back

LT_Ret Wall_Cut_Depth_lnner

12. Delete the LT RetainingWallLowerGround (Component) from the Point.

Delete Point

Select Shape(s) to Delete Point From:

LT_RetainingWallLowerGround I

Before deleting Point

Point Properties

MName:

DUse e

P24

V|ﬂ| Apply |

LT_Curb_Surf_Back

Feature Definition:

[Isuperelevatio

Alternate Surface:

LT_Curb_Surf_Back Close
~ tures\Curb Gutter\XS_Curb_Top Back .
< Previous
MNext >

Proposed Finished Grade v

Member of.

LT_Curb and Gutter Type B
LT_RetainingWallLowerGround

Pt
Cancel
All
MNane
After deleting Point
Point Properties =
Name LT_Curb_Surf_Back V| # [ Apply
[JiUse Feature Nam erride; LT Curb_Surf Back Close
Feature Definition: ~ tures\Curb Gutter\XS_Curb_Top Back J—
[] superelevatiof-lag
Next =

Alternate Surface:

Proposed Finished Grade ~

Member of:
LT_Curb and Gutter Type B
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13. Right click on the point LT_Ret_Wall_Cut_Depth_Inner and add the following

Constraints.

Also add in a Parametric Label called

Constraints

Type:
Parent 1:
Parent 2:
Value:

Label:

Constraint 1
Vector-Off set

LT Conc_T_EOFP
Conc_T_CL

et

- 4]

e

|-0.6566

| LT Ground Height

> |

Constraint 2

Horizortal

&

LT_Curb_Subsuf_Back ~ | #|

S

=| |0.0000

> |

Note: After applying the Vector-Offset, you might notice the grass line is not exactly at the
top of the Curb. Vector-Offset are applied/evaluated at the Point Constraint level,
before any Parametric Constraints, Horizontal Feature Constraints, or Point
Controls are applied.

14. Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools and then select the Parametric Constraint tool.

15. In the Parametric Constraint dialog, define the values as listed below once the values
are defined accept values by left clicking to create the Parametric Constraint.

J?A
Parameters
Lock To Start D

Start 2+40.00
Lock ToEnd [ ]

Stop 2+50.00
Constraint Label LT Ground Height
Start Value -1.6566
Stop Value -0.0461

Start:

Stop:

Constraint Label:
Start Value:

Stop Value:

2+40

2+50

LT Ground Height
-0.6566

-0.0461
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16. In this step we are going to modify the Parent Point of the LT _Ret_Wall_Cut_Depth
point. It is currently pointing to the LT Curb_Surface Back point, which is causing
our Ground Slope not to draw at a 2.00% Slope.

Adjust the Parent Point of the Slope Constraints to point to the
LT Ret Wall Cut Depth_Inner point:

Constraints
Constraint 1 Constraint 2
Type: |Horizonta| ~ | | Slope ~
Parentl: || T_Ret Wall_Footing_Prof ~ #| | LT_Ret.Wall_Cut Deptn_ir || #]
D Rollover Values...

Value: [0.5000 [[=] [[200% | =
Label: | — | | -

|:| Horizontal Feature Constraint: v Linear\Design\DMNC\DNC

Fange: 0.0000

Optional Step) If the Ground Line behind the Curb did not match up with the Ground line
behind the Shoulder, use the Corridor Creation Tools = Corridor Objects
Bucket = Parametric Constraints to modify the Parametric Value so that
the ground line matches up more closely.

w0 8-

F— 1

™

»F=He
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17. In this step we are going to transition the Retaining Wall over to match the offset off the
shoulder.

In the first Ramp 4 template drop adjust the LT Ret Wall_Footing Profile point so
that it has the following Parametric Label.

Constraints -

Constraint 1 Constraint 2
Type: 'Horizontal v| \Vertical v|
Parent 1: |Cc—n{:_T_CL v |Cc—nc_T_CL ~ | ﬂ

Value: [-23.5000 = [30000 | [=]

Label Retaining Wall Offset v | ~]
e

Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools and then select the Parametric Constraint tool.

In the Parametric Constraint dialog, define the values as listed below, once the values
are defined accept values by left clicking to create the Parametric Constraint.

48 Create Parame.. — et Start: 2+40.00
Stop: 2+50.00
Lock ToStart ] Constraint Label: Retaining Wall Offset
[ Start |2+40.00 | Start Value: -23.5000
lockToEnd [ ] Stop Value: -24.5000
[+] Stop |2+5I].{H] |
Constraint Labe! |Retaining Wall Offset |~ |
StartValue  [-23.5000 |
StopValue 245000 |
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7.13 Individual Exercise: Corridor Modifications - Ramp 4

1. If not already open, do the following:
a. Open the Roadway/data-7/Corridors Ramp-4 J5P3181.dgn.
b. Set the active Template Library to the Roadway/data-7/J5P3181.itl

In the next few steps, we are going to transition the Ramp 4 Curb and Gutter Template to a
Template with a Shoulder, Grass Buffer and Sidewalk.

2. In this step we are going to setup a Parametric Label to transition the Curb Width out (over
a distance) to match the Shoulder Width.

In the first Ramp 4 template drop adjust the RT_Curb_Surf Flowline point so that it
has the following Parametric Label.

Canstraints
Constraint 1 Constraint 2
Type: |Vector—0ﬂset s | Harizontal
Parent 1: |Cnnc_T_CL R | ﬂ
Parent 2:
Value: |2.5[}DG | E‘
Label [RT Gutter Width
D?Horizontal Feature Constraint: R
Range: 0.0000

4. Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools and then select the Parametric Constraint tool.
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5. In the Parametric Constraint dialog, define the values as listed below, once the values
are defined accept values by left clicking to create the Parametric Constraint.

g’% Create Par...

Lock To Start
[~ Start
Lock To End

[+] Stop

Start Value

Stop Value

| 2+50.00

Constraint Label |RT Gutter Width |+ |

|2.5000

4.0000

Start:

Stop:

Constraint Label:
Start Value:

Stop Value:

2+40

2+50

RT Gutter Width
2.5000

4.0000

6. In this step we are going to transition the Sidewalk Offset in to match the Sidewalk
behind the Curb and Gutter.

Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools and then select the Parametric Constraint tool.

7/3/23
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In the Parametric Constraint dialog, define the values as listed below, once the values
are defined accept values by left clicking to create the Parametric Constraint.

4% Create Parametri.. — > Start: 2+50.00
Stop: 2+60.00

Lock ToStart  [] Constraint Label: Swilk Inner Buffer Width
Start [2+50.00 | | Start Value: 0.5000

lock ToEnd [ Stop Value: 2.0000
Stop |2+560.00 |

Constraint Label |Swlk_|nner_Euﬁer_Width|

StartValue  [0.5000 |

Stop Value |2.DDDD |

7. In this step we are going to transition the Curb and Gutter Sidewalk down to match the
Sidewalk behind the Shoulder and Grass Buffer.
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In the first Ramp 4 template drop, right click on the top of the RT_Sidewalk Surface
Component and Insert a Point on top of the RT _Curb_Surf Back point.

_____________________________________________________________________________________________________

........................................................

RT_Sidv;valk Silrfaceé (Comiponenét)

8. Double click on newly place point and open the Point Properties dialog. Rename the
point to RT_Swlk_T In.

9. In the next step we are going to delete a point, but in reality, we are only removing the
RT_Curb_Surface Back point from the RT_Sidwalk Surface component.

Right click on newly place point and select Delete Point. Delete the
RT_Curb_Surface_Back point:

Point Selection

RT_Curb_Surf_Back h

RT_Swlk_T_In
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10. Delete the RT_Sidwalk Surface (Component) from the Point.

Delete Point X
Select Shape(s) to Delete Point From:
ECr-ane-catiatyac B
RT Sidewalk Surface h Cancel
All
Mone

Note: The RT_Curb_Surface_Back point was included in both the Sidewalk and Curb
components before the deletion.

11. Right click on the point RT_Swlk T In and add the following Horizontal and Vertical

Constraints.
Constraints
Constraint 1 Constraint 2
Type: Vector-Offset e Horizontal v
Parent 1: LT _Conc_T_EQP e ﬂ RT_Curb_Surf Back ~ ﬂ
Parent 2: Conc_T_CL w ﬂ
Value: [05599 [[=] [0ooo0 |[=
Label: |Sidewalk Verical Offset | | v
|:| Horizontal Feature Constraint Linear\Design\DNCIDNC

Also add in a Parametric Label called Sidewalk Vertical Offset to the Vector Offset
Constraint.
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12. Modify the Parent Point of the RT_Swlk_T_Out point. It is currently pointing to the
RT_Curb_Surface Back point, which would cause our Sidewalk Slope not to draw at a

1.00% Slope.

Adjust the Parent Point of the Slope and Horizontal Constraints as follows:

Constraints
Constraint 1 Constraint 2

Type: Slope o Horizontal o

= s e =
arent 10 'RT_Swik_T_In v #|  [RT_Swk_T_in v

Value: [1.00% |[=] [4.0000 |[=

13. Modify the Parent Point of the RT_Swlk_B_In point. It is currently pointing to the
RT_Curb_Surface Back point, which is causing our Sidewalk not to draw correctly.

Adjust the Parent Point of the Slope and Horizontal Constraints as follows:

Constraints
Constraint 1 Constraint 2
Type: Vertical w Horizortal w
" e e |
parent T TRT_Swik_T_In v #|  [RT_Swk_T_in v 1+
Value: [0.3333 |[=] [o.0000 |[=
RT SWIK: T In & . . & o oo
~ s ! ! : : RT_Swik_T_OQut

---------------------------

---------------------------------

................................................................

......................

..... RTSwIk_BLdn il

______________________________________________________________________

14. When done making the changes to the Points close the Editing Roadway Designer
Template Drop dialog to Save changes.
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Note: After applying the template changes, you might notice the top of sidewalk is not
exactly at the top of the Curb. Remember that Vector-Offsets are applied/evaluated at
the Point Constraint level, before Parametric Constraints, Horizontal Feature
Constraints, or Point Controls are applied.

15. Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools and then select the Parametric Constraint tool.

In the Parametric Constraint dialog, define the values as listed below, once the values are
defined accept values by left clicking to create the Parametric Constraint.

4% Create Para. — >
Parameters ~

Lock To Start i:‘

Start 2+10.00 |
Lock ToEnd  []

Stop [2+50.00 |
Constraint Label |Sidewa|k’v‘enica| Offset| ™ |
StatValue  |-05599 |
Stop Value |D.D~49|J |

Start:

Stop:

Constraint Label:
Start Value:

Stop Value:

2+10

2+50

Sidewalk Vertical Offset
-0.5599

0.0490
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16. In this step we are going to transition down the Sidewalk Slope behind the Curb and
Gutter to match the Sidewalk Slope next to the Shoulder.

Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools and then select the Parametric Constraint tool.

In the Parametric Constraint dialog, define the values as listed below once the values are
defined accept values by left clicking to create the Parametric Constraint.

4‘%‘ Create Para... - X
Parameters ~
Lock ToStat [

Start 2+40.00 |
LockToEnd [ ]

Stop [2+50.00 |
Constraint Label |Sw|k_Surf_SIope |
Start Value |1.{}[]'“1’u |
Stop Value |-2.{}[]'“1’u |

Start:

Stop:

Constraint Label:
Start Value:

Stop Value:

2+40.00

2+50.00

Swlk Surf Slope
1.00%

-2.00%

7/3/23
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7.14 Group Exercise: Corridor Modifications - Ramp 4 & Route 54

1. If not already open, do the following:

a. Open the Roadway/data-7/Corridors Ramp-4 J5P3181.dgn.

b. Set the active Template Library to the Roadway/data-7/J5P3181.itl

2. To help with the steep slope between the Ramp 4 and Route 54 corridors, we are going to
raise the retaining wall height.

3. Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools and then select the Create Point Control tool.

In the Point Control dialog, define the values as listed below, once the values are
defined accept values by left clicking to create the Point Control.

4@ Create Point Contre - Start: Lock to Start
Stop: Lock to End
Lock To Start Control Description: Raise Wall
Start 0:00.00 Point: LT Ret Wall Top Profile
Lock To End Mode: Vertical
- o Control Type: Elevation and Grade
- = Elevation: 779.00
Control Description [Raise Wal Il | Grade: 4.50%
Point |LT_Ret_Wall_Top_Profil{ | Priority: 1
Mode |‘-.-"ertica| w |
Caontrol Type |Ele~.rati|:nn and Grade e |
Elevation | 775.0000 |
Grade |4.50% |
Pricrity |1 |
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4. Within the Roadway\data-7 folder, open the file: Corridors_Route-54_J5P3181.dgn

In the next few steps, we are going to modify the Right Route 54 Fill Slope in the area of the
Ramp 4 corridor using an End Condition “Override” Exception.

5. Select the Route 54 Corridor Grips and bring up the heads-up tools. In those tools select the
Corridor Creation Tools and then select the Create End Condition Exception tool.

In the Create End Condition Exception tool, first define the Name and then the Type of

Exception.
End Condition Name: Override at Ramp 4
Apply to End Condition Exception To (ECE): Right Override
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6. Next define the Start and Stop Station values.

b Ty,
Y e
“
Y
VA
N\
~
N,
*
¥
7
~
~
-
Sta. 617+26.84 R2 “
/ \\
o
“a
3
"y
VAR
~.Sta. 621+96.13 R2
%l-.
48 Create En.. — X End Condition Name: Override at Ramp 4
e A Apply ECE To (Type): Right Override
_ Start Station: 617+26.84 R2
— Ovenide atRamp 4 End Station 621+96.13 R2
Apply ECE To  Right Override ™
Start 617+26.34 R2
Stop 621+96.13 R2

7. Do not AccuSnap or Snap to any location on Route 54 corridor, User will typically get a

message saying “Circular Dependency Detected - Reference Entity Depending on
Corridor Result”

8. Next, we need to first delete the current End Condition that is in the model.

____________________________________________________________________________________________________________________

Template Documentation Link...
Check Point Connectivity...

Delete Components
Change Template Origin
Delete Constraints from All Points

Set Dynamic Origin Ctrl-D ’ ___________ o S J :..::'::: " ________ RT_Fiil_Siope_1 L_B

Add New Component NG — RT_Guardrail_Widening_B
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9. In the Template Library select Tools = Options and define the Apply Affixes=» Prefixes
and Step Options as follows:

Template Options X

Maming Options

Component Seed Name:

(®) From Feature Definition Cancel
() Specify: Preferences...
Paoint Seed Name: | V|
Apply Affixes
Prefix Suffin
Lef LT [ |
e A |
Step Options
K |ﬂ.1ﬂ-|]-|]' | Y |ﬂ_‘|{|.|].|} | Slope:

10. Add the Fill Slope (6:1) End Condition to the template to define the Slope on the Right

side.
B " Right Override - 617+26.84 to 621+96.13 O X
File Edit Add Tools
Template Library: Current Template Display oK
£ PW_WORKDIR:d03322070J5P31¢|  Mame: |icrete Pavement 4 Lane Divided w/ Agg Base Option 3|~ ® Components (O Constraints
"ZZ Point Name List - Cancel
== Description: D i
£ Components pt | | [] Display Peint Names
[:] Drainage Iz Tunnel Template D Display All Components
25 End Conditions i
(27 Combined % -~
[Z7 Ditches Fi: P e R EEERE TR TR R E TR PR R L R R LEEEE
i3 Fil Slopes . . . . . S . . . . . . . . .

>= Fill Slope 1{4:1) ' \ \ \
s Fill Slope 2 (3:1) : a - - - - R EEE R e R R R
= Fill Slope Combined . : . . . I, W . . . . . . . .
(=] Forced Slope Ties
[ Cther
3 J5P3181
7 Templates

J N s
2 N\ ! | | RT_Fill Slope B

----------------------
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11.  Select the RT_Fill_Slope_ B point and modify the follows settings:

Point Properties ot
Name: [RT_Fil_Slope_B v #| [ oy |
Use Feature Mame Ovemide: |HT_|_0C_F||| | TeT
Feature Definition: ~ it Features\Grading’x5_LOC _FilE i
< Previous
[ ] Superelevation Flag
Mext =

Altemate Surface: |F‘n:u|:u:useu:| Finished Grade ~ |

End Condition Properties

[ Check for Interception Member of :

Place Point at Interception RT_Fill Slope

[] End Condition is Infinite

[] Do Mat Construct

Constraints

Constraint 1 Constraint 2

Type: Slope v Horizontal v

Parent 1: RT_Guardrail_Widening_ ~ ﬂ RT_Guardrail_Widening_ ~ _’ﬂ

Parent 2: L] Rollover Values...

Value: [1667% |[=] | [s0.0000 | E

Label: |Fill_Slope_X_Slope | |Fill_Slope_X_Width |

Horizontal Feature Constraint |- LinearBridge*Geometry\Center Lines

Range:  [100.0000 |

When done making the changes to the Point select Apply = Close = and OK

12.  Inyour 2D Corridor View you should now have End Condition Exception “Shape”.
If you single left click on the Shape you will get the Station Values, Propertles, Edit, and

Delete options for the Exception. <
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13. Next, we are going to Clip-Out the Ramp-4 Corridor so that there is no overlap
between the two Corridors.

Select the Route 54 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Reference = Add Clipping Reference.

Next select the Ramp-4 Corridor and Left-Click to accept.

14. You will notice an area at the end of our Ramp 4 Corridor that is still protruding out
from the Route 54 Corridor.

Adjust the end station of the End Condition Exception in your 2D Corridor View to
minimize this issue. Use a Station Value of 621+48 R2. You will still have a little piece
of the Route 54 Corridor hanging out in mid-air (See Below).
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15. Within the Roadway\data-7 folder, open the file: Corridors Ramp-4 J5P3181.dgn

16. In the Reference Dialog turn on the Display of the Route 54 Corridor in both the 2D
and 3D views.

17. From the Ramp 4 Corridor we are going to adjust what our End Conditions are
targeting. Currently the End Condition are targeting the Active Surface which is the
Existing Ground surface/terrain.

Using the Target Aliasing tool, we are going to instruct our End Conditions to target
the Route 54 corridor first, and if the End Condition does not see the Route 54 corridor,
then target the Active Surface (Existing Ground Terrain).

e -l R X
<
..-|-g
\

~+-

i )
N/

e
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18. Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools = Define Target Aliasing.

& 4 Define Target Aliasing >
Target: <fActive Surface> *
Surface or Corridar Aliases
Add -= Corridor - Route 54 Apply
Terrain Model - 15P3181
<- Remove Close
Maove Up

Mowve Down

Use Closest

Add the Route 54 corridor first and then the Terrain Model — J5P3181.
Note: Order does matter in this dialog, item at the top will be targeted first.

19. Select the Ramp 4 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Views = Open Cross Section Model.

You will notice an overhang in the Route-54 model. You will need to open the
Corridors_Route-54_J5P3181.dgn file and let the corridor process the changes to the
Ramp 4 Corridor. Remember the Route 54 Corridor was Clipping out the Ramp 4
Corridor.
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20. Within the Roadway\data-7 folder, open the file: Corridors_Route-54 J5P3181.dgn

21. If needed, select the Route 54 Corridor Grips and bring up the heads-up tools. In those
tools select the Process Corridor to update the corridor.
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7.15 Group Exercise: Adjusting the Feature Definition (Corridor
Design Stage)

In the next chapter we are going to create Cross Sections, before doing so the User will
switch and adjust the Feature Definition (Corridor Design Stage) to 1-Final x 1.

Within the Roadway\data-7 folder, open both Corridor Files and adjust the Feature
Definition (Corridor Design Stage) to 1-Final x 1

Select the Corridor Grips and bring up the heads-up tools. In those tools select the
Properties icon.

D, #--[e_ X

Properties

1. Set the Feature Definition (Corridor Design Stage) to 1-Final x 1

Feature Name Route 54

Fesure Deiniion_ RECARY

2. When the Corridor Feature Definition (Corridor Design Stage) is set to to 1-Final x 1, the
change causes the following two things to happen to the model.

¢ Red Arrow = The Route 54 side slope becomes more pronounced at the end of Ramp 4.
¢ Yellow Arrow =» A ditch is draw at the end of the Ramp 4

4 View2, Default-30 [E=RER
@m-olu-d PPROEHEEE SRS
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3. To remove those two effects first open the file: Corridors_Ramp-4_J5P3181.dgn, within
the Roadway\data-7 folder.

Within Ramp 4’s second template drop, remove/delete the Ditch End Condition.

4. Open the file: Corridors_Route 54 J5P3181.dgn, within the Roadway\data-7 folder.

5. To help remove some of the long Fill Slopes coming off Route 54, select the End
Condition Override shape, modify by extending the End Station to 621+75.00 R2

Enabled True
Description Ovemde at Ramp 4
ECException Typr Right Overnde

Start Station 617+26.84 R2
End Station 621+75.00 R2
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6. To help further remove the remaining long Fill Slopes coming off Route 54, use the
following Parametric Constraint instructions:

Within the End condition Override identify the Parametric Label for the Horizontal

Constraint RT _Fill Slope B.
Constraints
Constraint 1 Constraint 2
Type: Slope W Horizortal bl
Parent 1: RT_Guardrail_Widening_ ﬂ RT_Guardrail_Widening_ -~ ﬂ
Parent 2: L] Rollover Values. ..
Value: [1667% |[=] |[e0.0000 | B
Label: |Fill_Slope_X_Slope v | | Fill_Slope_X_Width |
Horizortal Feature Constraint |+ Linear'Bridge\Geometry\Center Lines|
Range: (1000000 |

Select the Route 54 Corridor Grips and bring up the heads-up tools. In those tools select
the Corridor Creation Tools and then select the Parametric Constraint tool.

In the Parametric Constraint dialog, define the values as listed below, once the values are
defined accept values by left clicking to create the Parametric Constraint.

£ Create Parametric C..  — * Start: 621+40.00 R2
Stop: 621+75.00 R2

Lock ToStart [ Constraint Label: Fill_Slope X Width
Start |621+40.00 R2 || | Start Value: 5.0000

Lock To End H Stop Value: 0.0000
Stop |621+75.00 R2 |

Constraint Label |HII_SI:::|::E_>§_‘.".|'iI:|th v |

Start Value | 5.0000 |

Stop Value | 0.0000 |

7/3/23
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7. Lastly let us extend the Fill Slope downward so that they look similar to the Fill Slopes

within the Ramp 4 Corridor.

8. Open the file: Corridors Ramp 4 J5P3181.dgn, within the Roadway\data-7 folder.

The reason the Fill slopes are so long mostly throughout the Ramp 4 Corridor is
because the ground line goes through the RT_Sidewalk Outter Buffer, which is not
part of the End Condition. The Fill Slope eventually does find its target, but it must go a

long way reach the Existing Ground Surface.

B View 8 Cross Section - Cornidor: Ramp 4 Plan: Ramp 4 Profile: Ramp 4 Proposed

View Properties |'|| [« = || 4+60.00 |v|| | . |

780.0 e
o s
779.5+ -
- -
779.0- -
-

778.54

77804 |

T7T.54

777.04 RT Sidewalk Outter Buffer

Start of Fill Slope

T T ol o T T
’Lwrbﬂ'bg‘bb th‘ (3 GJ‘JﬁQ@GJ’I,\@,\ﬁI‘bU%"JQQQ"JQQQ‘J ,\() \%1%@&90@%‘3 h() 'b?".) (_) @

()Jhl()lﬁl()'
‘\
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The reason the Fill slopes are so short at the End of the Ramp 4 Corridor is because the
ground line goes through the Fill Slope, which is part of the End Condition, and thus hits its

target.
B View 8, Cross Section - Corridor: Ramp 4 Plan: Ramp 4 Profile: Ramp 4 Proposed
‘ View Properties "‘ [« =« | 5+00.00 |'| L
782.0
781.54
781.0
780.5 |
780.04 | ]
779.51
779.0
778.54 RT Sidwalk Outter Buffer Fill Slope \“‘\
T T T T T T T T T T ETT TP S T I 7 T T T AT T F I AT TS E TS T SR ‘m""{i

9. To make the Right End Slopes at the end of the alignment look like the rest of the
corridor we are going to adjust the End Condition in the Template. To do this we will
adjust the Template Drop within the Corridor/dgn file.

Select the Second Ramp 4 Template Drop and bring up the heads-up tools. In those
tools select the Edit Template Drop tool.

Edit Ternplate Drop

Within the template Drop, first Select the Right Fill Slope and then select Insert Point.
Place the point somewhere between the two existing points.
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10. Double-Click on new “Inserted” point and define the point as follows:

Point Properties X
Name: |RT_Fil_Siope_1_Mid v #| [ aepy |
[ ] Use Feature Name Overide Close
Feature Definition: o Mo Featurs Definition )
< Previous
[ Superelevation Flag
_ Mext =
End Condttion Properties
[ ] heck for Intenception Member of
Place Point at Interception RT_Fll Sope 1
[] Do Mot Construct
Constraints
Constrairt 1 Constrairt 2
Type: Horizontal ~ Slope e

Parent 1. |RT Swik_Outer Buffer ~ 4]

L] Rollover Values...

Value: 2.0000 = -25.00%

] Horizortal Feature Constraint

Fange:

Linear'.Bridge\Geometrny*Center Lines

M M
(TR

RT Swk_Outer Buffer | 4|
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11. Double-Click on the last point of the Fill Slope (RT_Fill_Slope_1_B) and redefine the
Parent points to RT_Fill _Slope 1 Mid:

Point Properties et
MName: |HT_FiII_SIu:|pe_1_E ~ | ﬂ [ Aoy |
Ise Feature Name Ovemide: |HT_|_QC_F]|| | Close
Feature Defintion: v it Features\Grading\XS_LOC_Fil |~ _p_ .
] Superelevation Flag
MNext =

Atemate Surface: |P'n:||:n:|seu:| Finished Grade w |

End Condition Properties

Check for Interception Member of :

Place Point at Interception AL FilHlope. |

End Condition is Infinite

[ ] Do Mot Construct

Constraints

Congtraint 1 Constraint 2
Type: Slope Horizontal

Parent 1 [RT Fil_Slope_1_Md ~ ~ | 4| |RT_Fil_Siope_1_Mid
Parent 2: ] Rollover Values...

Value: |-25.00% |[=] |20000

Label: [Fil_Siope_1_Slope /| [Fil_Slope_1_Wicth

Horizontal Feature Constraint |« Linear'Bridge\Geometry\Center Lines
Range:  [100.0000 |

12. You will notice that the Model did change slightly because End Condition is still hitting
its target (Existing Ground Surface) at the first Solution. If the User moves the
RT _Fill_Slope_1_Mid point out further the End Condition will not solve until it hits the
Existing Ground Surface further out, the second solution (see image below).

7
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In the cross-sections at the end of Ramp 4 the End Condition has two solutions

=N
RN Solution #1
T Solution #2
e R s -\\_\ —

e

13. Double-Click on new “Inserted” point named RT_Fill_Slope_1_Mid and adjust the
Horizontal Constraint to 10.000 Feet:

Point Properties >
Name: RT_Fill_Slope_1_Mid v| ﬂ [ Aoy |
[] Use Feature Mame Overmide: RT_Fill_Slope_1_Mid Close
Feature Definition: o Mo Feature Definition )
< Previous
[] Superelevation Flag
Mext =

Altemate Surface: -

End Condition Properties

[ ]Check for Interception Member of

Place Point at Interception RT_Fill Slope 1
[] Do Met Construct
Constraints
Constraint 1 Constraint 2
Type: Horizontal w Slope v
Parert 1 |RT Swh_Outer Buffer | 4|  RT Swk Outer Buffer | 4|
L] Rollover Values...

Value: 10.0000 =| |25.00% |[=

Label: - | - |

[ Horizontal Feature Constraint Linear\Bridge \Geometry\Center Lines
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14. After Selecting “Apply”, and “Save” to the template changes, the model should update
and look like the following:
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Explorer Dialog Sheet Index Tab

A sheet index is an organized and named collection of sheet models from one or more design
files. You may link any sheet model from any design file into a sheet index. You can then
manage the properties of all the sheet models within the sheet index collectively. Sheet indexes
may also be added to print organizer print sets for printing.

.9 Sheet Index A
Qi BRE QL.
4 (2 Roadway (23)
|4} [ Cross Sections (23)
[ ADO1 [1, 1] Route 54 - 610+00.00 R2 [Sheet]
[ A002 [2, 2] Route 54 - 612+00.00 R2 [Sheet]
[ A003 [3, 3] Route 54 - 614+00.00 R2 [Sheet]
[ A004 [4, 4] Route 54 - 616+00.00 R2 [Sheet]
[ A0OS5 [5, 5] Route 54 - 618+00.00 R2 [Sheet]
[ A0O6 [6, 6] Route 54 - 620-+00.00 R2 [Sheet]

[ AONT 17 71 Dmasbn B4 EF7 2 OO0 D7 [Tk nns]

Setting Description
Refresh QID
Refreshes the content of the sheet index. Though the sheet index
automatically refreshes when you make any changes, in some cases, you may
need to refresh it manually by clicking this icon.
Open Sheet

Index for Edit

¥ 4

Allows you to make changes to the sheet index. When you click this icon, other
users cannot make changes to the sheet index.

Make Sheet @

Index Read

Only Turns off editing options on the sheet index. When you click this icon, the
changes made to the sheet index are saved and other users can make
changes to the sheet index.
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Setting Description
Manage Sheet |
Index =k

Opens the Manage Sheet Index dialog in which you can manage the sheet
index and its properties.

Create Folder
s

Creates a new folder in the sheet index.

Add Sheet

Opens the Add Sheet dialog from where you can select the file from which
you want to add sheet links.

Delete x

Deletes the selected folder or sheet link from the sheet index. If the folder
contains links or other folders, they are deleted as well.

Place as Table @
Y

Starts the Place Table tool to place the index sheet. An index sheet contains
properties of all the sheets in the sheet index that is placed as a table. Once
placed, a report definition of the index sheet is also created in the Reports

dialog.
Open Print n PN
. T
Organizer -

Opens the Select Print Style dialog. Selecting the desired print style in the
Select Print Style dialog and clicking OK opens the Print Organizer. The Sheet
Index displays in the Print Organizer. You can compose a new print set file
using the sheet index.
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8.1 Group Exercise: Creating a Sheet Index
1. Within the Roadway\data-8 folder, open the file: Corridors_Route-54 JSP3181.dgn

2. Open the Explorer tool by selecting the OpenRoads Modeling Workflow =» Home Tab =

Primary Section.

ﬂ OpenRoads Modeling + hg~ [-ﬂ'- (=] H l'._::! ’ b 4 i [%1 »* :"‘
Home Terrain Geormnetry Site Corridors Model Detailing F
& Mone * | Default = Q r':' @ - 5'
hitoch B G
- = v — v Expl dc
[]o =0 =0 PO Jools » % "o

Attri

Primary

Vot A 2 sl

w1, Default

@~ |d PRPPOO Y EE| Y

=
=
(=]
=
0]
=
0]
(2]

b

l-..; ‘_r——) N~ f P e o T .

3. Navigate to the Sheet Index section.

G@‘ Explorer —
bl File

w Itermns

Ei Resources

| OpenRoads Model

s sheet Index _
(4 DpenRaadsStandard;

\-| Drainage and Utilities Model

¢llellellellelec|eclel ™

I Survey
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4. Select the Open Sheet Index for Edit tool.

8, Explorer — ot
be File

¥ Items

) Resources

| OpenRoads Model

> (¢(|¢| ¢ ¢

E Sheet Index

]| e —t—

E Roadway

B

(

5. Select the Manage Sheet Index tool.

&, Explorer —
hel File

W Items

B Resources

| DOpenRoads Model

> ¢||¢|le|e] X

.2 Sheet Index
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6. Edit the Index properties and then select “OK”

ﬂ Manage Sheet Index

Index Properties

Folder Bridge No. X

Sheet Contract 10, x
County MILLER
District D4
Job No. J5P3181
Project MNo. x
Route b

Sheet Numbering Controls
Automatic Maming of Sheet On

Increment 1
Inherit Maming Rule From Farer OFf
Mumber of Digits 1
Sheet Number Prefix

Sheet Number Suffix

Show Leading Zero Off
Start Number 1
Total Sheets Count 0

QK Cancel

X ]

7. Select the Create Folder tool.

8, Explorer —
File
W Items
b Resources
| DpenFoads Model

L Sheet Index

) 9 | [E] —— 2 o .

> (¢ ¢ ¢ ¢

b Roadway

8-6 Missouri Department of Transportation
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&. Create a folder named Cross Sections and then another folder named Plan Sheets.

&, Explorer — ot
File

¥ Items

) Resources

| OpenRoads Model

> (¢(|¢| ¢ ¢

.5 Sheet Index
QB e XEEVAQL.
4 Eﬂmdway

[+ Cross 5ections

[ Plan Sheets
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8.2 Group Exercise: Creating Route 54 Cross Sections

Create a New Cross-Section Design File:

1. If not open already, within the Roadway\data-8 folder, open the file: Corridors_Route-
54 _J5P3181.dgn

2. Create a new file named Named_Boundary Route-54 XS J5P3181.dgn using the
MoDOT_ Roadway Seed 2D.dgn seed file.

3. Open the Coordinate System tool by sclecting the OpenRoads Modeling Workflow =
Utilities Tab =» Geographic Section.

4. Select “From File” icon. EJ Geographic Coordinate System - >

e -1
1 =
< Y
'\-\.‘-‘--I b

Current Geograp k oordinate System

Mame =<Mone= From File

Description:

Source;

5. Select the Terrain_J5P3181.dgn file in the data-8 folder.
6. Verify the settings.

Ej Gecgraphic Coordinate System — *
im doouEk P[0 am
CERSY g ge- il e

Current Geographic Coordinate System
Mame: CD - Miller

Description:  MADE3 Missouri State Planes, Central Zone
Source:  Calculated from MO23-C by Mentor Softw

7. Reference in the following file:

a. Civil Geometry J5P3181.dgn

b. Corridors_ Route-54_J5P3181.dgn
c. Land_Boundary J5P3181.dgn

d. Terrain_J5P3181.dgn

8. Change the Annotation Scale to 17=50’
9. MicroStation Fit View to the project location.

10. Activate the Terrain

8-8 Missouri Department of Transportation 7/3/23



ORD Road 1 Chapter 8 — Cross Sections & Labeling

11.

Zoom in to the Route 54 Corridor.

Creating the Named Boundary

12.

13.

IMPORTANT: Enable both the 2D and a 3D view by selecting the F6 key (or the tool
will create the Named Boundaries and NOT the sheet and drawing models. The sheets
may be created at a different time using the Named Boundaries Manager)

In this next step we are going to be placing Named Boundarys to indicate where we want
to cut cross sections. We are going to show you two ways to open the Named Boundary
Tool.

The first way to open the Named Boundary tool is to Right-Click in a blank area in the
Default 2D window (typically View #1)

View Control »
Workflows r
Named Boundary M Bridge - Detail Sheet
Misc Apps ¥ Roadway - Detail Sheet
=3 Copy &~ Plan Sheet
-3 Move gt Profile Sheet
‘Z_T' Scale _:' Cross Section Sheet
().: Rotate I_I_'H'B} Mamed Boundary Manager
mt._ Mirror
B2 Select Links 3
Level Off

(a2 Open View Attributes dialog
Madel Properties
Clip Velume »

Select Same Type and Size
Select Same Type

%) Select All
Select Mene

Select Previous

. Cut to Clipboard
Copy to Clipboard

=

Paste from Clipboard

Delete Element

b 4

@5 Properties

7/3/23
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The benefit of using the right click option is that ORD will automatically set up the

Attributes for the Named Boundary.

8-10

Before
ﬂ OpenRoads Modeling ~ g~ [q}'- ™ HI‘._::} *- -
File Hormne Terrain Geometry Site Corrid
= Mone T || Default v
o ~j|=0 ~|=0 " @0 ~|&o -
Attributes
After

ﬂ OpenRoads Modeling
File

I CAMF =] - | © R

Hormne Geometry

Terrain Site Corridg

& | Cross Section Sheet

[]o

Draft_Marned_Boundary

&0

0

- -I"I—:'i_'lD

Attributes

The second way to access the Named Boundary tool is to select the OpenRoads
Modeling Workflow =» Drawing Production tab =» Named Boundary tool.

eometry Site Layout Corridors

Drawing Production

[r )
7 & ye ¢ ~ o = A i
8 - X @ BV H k T At At s N ||
_ Element .., Clip Create  Update Saved AF;IP\L)' Place  Place Place Place Edit ChangeTed Element Model Named
@3 Selection (- * Volume | Saved View View Seftings Saved View Table Note Label Tedt Text Attnbutes =, ™ Annotation~  Annotation - Boundary ~ L)
Primary Selection Clip Saved Views & Tables Notes Text 7] Annotations Mo " Place Named Boundary
B View 1, Default

rojdxg ;ﬂ I

wt  Adjust Profile Named Boundary
M-8~ PP009Y R IYS

LT SRR

This methoed unfortunate does not set up the Named Boundary Attributes.

14. After the Place Named Boundary dialog opens, select the Civil Cross Section icon

JF; Place Mamed Boundary Civil Cross Section et

g

= KT

o

|
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15. Choose the Drawing Seed from the drop-down menu

XS Sheet — 10 Scale option

Jr?'ﬂ Place Mared Boundary Civil Cross Section — >

D iy 1]
‘Drawing Seed: XS Sheet - 10 Scale -
) [Eetail Scale: [ 1"=10" N -

Fral (N P Pl 4

NOTE: Once the Drawing Seed is selected the default preference (the offsets, interval
and the clearances) will be added to the dialog box.

16. In the Lower Left Corner OpenRoads should be prompting you to Identify Path
Element. |

- - ~ [0 Default -

Place Mamed Boundary Civil Cross Section » [dentify Path Element ‘I

17. Data Point on the centerline of Route 54.

Note: The tool will progress to picking a Start Station dynamically or by key-in. You can
move your cursor beyond the start of the alignment and data point in a blank area
which will apply the first station as the start station. To manually key-in a station it
must be done in the Place Named Boundary Civil Cross Section dialog after the start
station has been accepted by a data point in a blank area of the screen.

18. For this exercise we will use 610+00 R2 as the start station for this exercise.

Note: The “R” represents that the alignment has a station equation applied to it and the
following number represents the region

Accept the 610+00 R2 start station by data point in a blank area.

19. The stop station will be 630+00 R2. Input the data in the dialog and accept.

J?" Place Named Boundary Civil Cross Section — >
~ ¥ el O [
Drawing Seed: D Size X5 Sheet - 10 Scale -
Detail Scaler | 1"=10" -
Group: |[(Mew) -
Mame: | Route 34
Description:
Start Location: | 610+00.00 R2 '
Stop Location: | 630+00.00 R2 |
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20. The Left Offset = -110 and the Right Offset = 170 for this exercise

NOTE: Viewing the 2D model makes it clear that there is more room needed on the right
side of the alignment for the slope limits of construction.

21. The Interval = 100 for this exercise.

. g

Left Offset: | -110.000000 —-—
Right Offset: | 170.000000 e
—

Interval: | 100.000000 —

Vertical Exaggeration: | 1.000000
Top Clearance: | 20,000000
Bottom Clearance: | 10.000000
Elevation Daturn Spacing: | 5.000000

Event Paint List: (Moneg)

22. Include Control Points - Adds cross sections at horizontal control points such as PC and
PT (Optional)

Backward Facing — Will create boundaries with a backward facing view

Create Drawing - When enabled, the process to create the cross-section sheets is
automatically started after the named boundaries are created. When disabled, the named
boundaries are created but the sheets are not created.

Show Dialog — when enabled, a dialog with additional parameters set by the Drawing
Seed is shown

T
Include Event Points Only
[] Include Control Points
[] Backward Facing
Create Drawing
Show Dialog
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23. Review Place Named Boundary Civil Cross Section Dialog:

24. Once the dialog has been filled out then Accept/Reject to either place the named

Place Mamed Boundary Civil Cross Section > Accept/Reject. Data point in Plan View to place boundary

25. When you Accept the dialog input with the Show Dialog checked on there will be

6@' Place Mamed Boundary Civil Cross Section

A

‘Drawing Seed: X5 Sheet - 10 Scale

Detail Scale: (1"=10"

Group: |(New)
Mame: | Route 34
Description:
Start Location: | 610+00.00 R2
Stop Location: | 630+00.00 R2

Left Offset: | -110.000000
Right Offset: | 170.000000
Interval: | 100.000000
Wertical Exaggeration: | 1.000000
Top Clearance: | 20.000000
Bottom Clearance: | 10000000
Elevation Daturn Spacing: | 5.000000
Event Point List:  (Mone)

Include Event Po

XD gl O 1

ints Only

[] Include Control Points

[ ] Backward Facing
Create Drawing
Show Dialog

boundary or end the tool.

another dialog that opens (see next page).

7/3/23
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26. Change the Annotation Group to the XS Annotation with Grid option.

Mode:

Cross Section

One Sheet Per Dgn:

View Name:
Drawing Seed:
View Type:
Discipline:

Purpose:

Model Mame:
Seed Model:

Filenames:
A

Route 54 - 610+00.00 R2
5 Sheet - 10 Scale -
Civil Cross Section

Ciwil

Section View
Drawing Model

Route 54 - 610+00.00 R2

MoDOT D Size - Cross Section Sheet - 10
(Active File)

1"=10 -

e
Annotation Group: |5 Annctation with Grid TI

Model Mame;
Seed Model:
Filename;

Sheets:
A

=
Drawing Boundary:
Detail Scale:

Sheet Model
Create Sheet Model

Reoute 34 - 610+00.00 B2
MoDOT D Size - Cross Section Sheet - 10
(Active File)

(New)

Full 5ize 1 =1

A5 Sheet - 10 5cale

1"=10" (By Named Boundary)

Add To Sheet Index

Make Sheet Coincident

Open Model

ok

Cancel

o5 Sheet Index Folder Picker ¥
O QL.
- E Roadway
Plan Sheets
oK Cancel

27. Check On the Add To Sheet Index option

a.

Select the pathing folder icon to the right of the Add To Sheet Index

b. Open the Roadway folder and select the Cross Section folder. This will add all the

Sheet Models created to the Sheet Index tool

28. Verify the check is on for the Open Model option then select OK to process.

8-14
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29. Check in dgws.

Check In *
General
Documents
Marme Out to Sta
(j Roadway.dgnws _vollek.sa
£ >
Folder: Central Office\CADD Support\Projectsivollek\Road-1\cadduser 16\Roadway
Create new version during Check In
Version: |
Update Server Copy Free Cancel

30. The Open Model option from the previous dialog when checked on will open a Cross-
Section drawing or sheet model after the processing.

View 1, Route 54 - 629+00.00 R2 [Sheet]

= “
T T T T T T T T T T T T T
=110 - 100 -890 - B0 =Ta =BC -1 =40 =40 20 - 10 o o 20

STA 629+00.00 R2

i+ B '@'l—[_,l':lﬂouteﬁ-d—ﬁzg+{)ﬂ.{)lv|‘E|E|EI3I4I5IEI?IB|EI:“”J

NOTE: In this example the tool opened the sheet model for the last cross-section.
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31. When the Multi Model View is opened after processing the cross-section models there
will be elements in the 2D view and shapes in the 3D view that represent the drawing and
sheet model locations of the cross-sections.

L4

o | @l :]2]56]7]s] (B ~Bl ~ © % @ X7~ _d | L[ [r=so -
NOTE: If the shapes do not show up, [o] View Attributes — View 2 — %
. . . >
verify thz%t the.Vlew Attribute View Number: 2 + | Dy R
Constructions is turned on for each —

. 3 =
model view of the 2D and 3D models. [ Presentation mm =
Also, if the transparency to the shapes Display Style: |5 lustration:lgnore Lighting ~

do not show, verify that the option . ) -
. . Yoo ACS Triad —|_<:>_|— Fast Cells
View Attribute > Transparency
E Background FiII
:-_3_}} Boundary Display EEE Grid
EEd Camera §_ﬁ Level Overrides
7 Clip Back Line Styles
=3 Clip Front = Line Weights
Clip‘u"olurr're IEIMarkers -
E Constructions @l Fatterns
T Default Lighting @Tags
Dimensions Text
Data Figlds 1. Text Nodes
@ Displayset @Transparency
Height Field
Global Brightness: "' < > {:}
@ Wiew Setup -
w Background Map L
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Viewing the Cross Section Drawing Models and the Sheet Models

Cross-Sections are now created in individual MicroStation and sheet models. There are various
ways to view and open these models but, in this exercise, we will use the Active View Groups
tool that is located at the bottom left of the default MoDOT interface.

32. Select the Set the Active View Group pull-down and navigate to 614+00 R2 (Sheet View).

£
O~ © ~ & ~ [ Route 54-614-000 ~ | D |[l[z]3]4]5]6]|7|2| i ~ 4 ~ O @ X —~

Mew Mode |

33. Open the Sheet Index and verify that the Cross Section Models were added.

,Q Sheet Index LS
Q@ BEE QL.
4 (L2 Roadway (12)

F Cross Sections (12)
[ A001 [1, 1] Route 54 - 610+00.00 R2 [Sheet]
[ A002 [2, 2] Route 54 - 612+00.00 R2 [Sheet]
[ A003 [3, 3] Route 54 - 614+00.00 R2 [Sheet]
[ A0D4 [4, 4] Route 54 - 616+00.00 R2 [Sheet]
[ A0O5 [5, 5] Route 54 - 618+00.00 R2 [Sheet]
[ AOD6 [6, 6] Route 54 - 620+00.00 R2 [Sheet]
[ A0O7 [7, 7] Route 54 - 622+00.00 R2 [Sheet]
[ A0OS [8, 8] Route 54 - 624+00.00 R2 [Sheet]
[ A009 [9, 9] Route 54 - 626+00.00 R2 [Sheet]
[ S A010 [10, 10] Route 54 - 627+00.00 R2 [Sheet]
[ S A011 [11, 11] Route 54 - 628+00.00 R2 [Sheet]
[ S AD12 [12, 12] Route 54 - 629+00.00 R2 [Sheet]

g Plan Sheets

End of Exercise
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8.3 Adding and Removing Annotation of the XS Route 54

Annotation of Cross-Sections are automatic when first processing but if changes happen
to the Corridor or Profile the annotation does not update. The following steps will
demonstrate how to remove and apply annotation if changes occur to the corridor or
profile after cross-sections have been created.

In this example there is an area where the ditch backslope exceeds the right of way. We
will use a parametric constraint to bring the slope back within the right of way limits.

Adding Parametric Constraints:
1. Open the Roadway\data-8\Corridors_Route-54 J5P3181.dgn file.

2. Open the template drop for Route 54 using the heads-up display tool.

R TS
‘-q-,.;_x___.;:x__‘:._.___ ; ;
.ﬂ' Fy e i
%"\i\::g:?:\_}:::i}‘-. ;
| ?{N_ I, ¥
o P
SN P s
- .)_.‘l;..
/ ~_ | Edit Template Drop |
/ A
i

3. Inthe RT_Ditch Component, open the Point Properties of the RT _Dtch Bkslp 1 T
4. Edit the (Parametric) Label to add the prefix RT_ to the Dtch_Bkslp 1 _Slope label.

S rl_Otch_uka_1_b v | ¥ Hi,
Parent 2: ] Rollover Values...

Mhear Bridge
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5. Add 3 parametric constraints to the Route 54 corridor as shown below to adjust the
backslopes:

T Ast: P aning _ .
T A.ﬁj‘ﬁuf B- QY ] Point Properties

MName:

I
RT_Dtch_Bkslp_1_T v| #| 8 Aoy |

Close

BT Cone-B-CL
- - B3 3 | EOS lse Feature Name Ove

\‘ T Corc B EOP1

RT_AggBase B _CL RT -‘-9!35-3:'3 MO

~ nt Features\Grading'%5_LOC_Cut

Feature Definition:

< Previous

[] Superelevation Flag

MNexat

Altemate Suface:
End Condition Propefies

Proposed Finished Grade w

RT _AggBase B _EOP2 Membelrof:
RHIT AmgeBes || BB BO S ) ) RT_Ditch

RT_Dtch. FrslcRT_Bc)

Constraint 2
Slope w Haorizontal w
Parent RT Dich Bksp 1B~ 4| |RTDichBkep 18 ~ 4]
Ol Rollover Yalues

Constraint 1

[10.0000 |[=
|Dtch_Bkslp_1_Wicth |

ear\Bridge"\Geometny\Center Lines

2..]
1 . 4
'I Create Parametric Constraint | L \

| < N,
+ W N O V
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Parametric Constraint Settings for the RT_Ditch_Bkslp 1 Slope

5'}?3: Create Paramet... — hod

Lock To Start ]

Start:
Stop:

Constraint Label:

612+50.00 R2
612+80.00 R2
RT Ditch Bkslp 1 Slope

Lock To Start ]

Constraint Label:

Start |612+50.00 R2 | | Start Value: 16.67%
lockToEnd [ Stop Value: 25.00%
Stop |612+80.00 R2 |
Constraint Label |HT_Dtch_Bkst_1_Sle w |
Start Value  [16.67% |
Stop Value |25.DDT; |
/2 Creste Paramet... — w Start: 612+80.00 R2
Stop: 615+26.00 R2

RT Ditch Bkslp 1 Slope

Lock To Start [

Constraint Label:

. 0
Start [612+80.00 R2 | Start Value: 25.00%
Stop Value: 25.00%
Lock To End ]
Stop |615+26.00 R2 |
Constraint Label [RT_Dtch_Bkslp_1_Slop| |
StartValue  [25.00% |
Stop Value |25.DD3"=. |
o Create Paramet.. — > Start: 615+26.00 R2
Stop: 616+00.00 R2

RT Ditch Bkslp 1 Slope

Start |615+26.00 R2 | | Start Value: 25.00%
lock ToEnd [ Stop Value: 16.67%
Stop |616+00.00 R2 |
Constraint Label |HT_Dtch_Bks|p_1_5|Dp v |
StartValue  [25.00% |
Stop Value | 16.67% |
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NOTE: 2D and 3D views after the parametric constraints have been applied you will see
the limits of construction are now within the right of way limits:

AN .
" Default_3D
Default 2D view < ~
- model view
v
\rry
AN
%, Y
N, N
'\.\\ \‘;‘
\
*,
N,
AN
AN
™
™,
Y

6. Open Named_Boundary Route-54 J5P3181.dgn checking in the corridors file saving
the changes

7. Navigate to the 615+00 R2 Drawing Model

Notice that the slopes have changed according to the parametric constraint that was
added but the annotation has not updated. The annotation wasn’t showing before since
the point on the slope wasn’t within the view but now the slope is solving in the view, but
the annotation is missing and did not update automatically.

8. Select the Remove Drawing Model Annotations option from the Model Annotation pull
down.

Note: You have to be in one of the Drawing Models to remove or add annotation.

E’J OpenRoads Medeling v T L H l'_a. fc L ’ »é] ¥ MoDOTMisc. ™ 5 pw:\\modot-pw.bentley.com:modot-pw-04\Documents\Training Sandbox\Central Office\Projects),_Kevin\Road-1 Class\ORD-Road 1\Roadwa| Search Ribbon (F4)

Home Terrain Geometry Site Carridors Medel Detailing Drawing Preduction Utilities Collaborate View Help

& o O G [w} /-A BX A B ’f pBC <‘ :_f 1"=5'

W - iR H d At AR ) — L 45 ACSPlane Lock
Element ... Clip Create  Update Saved A;ﬂy Place = Place Place Place Edit ChangeText , Civil Element Drawing s Named

@y Selection i) * | Volume Bl Saved View View Settings Saved View = Table = Note Label Text Text Attributes /. ™ Labeler ~Annotation~ Model Annotation™ | Section igator Boundary ~ A Annotation Scale Lock

Primary Selection Clip Saved Views G | Tables Notes Text G | Labels = Anni s2c Apngtate Drawing Model lamed Boundaries & Drawing Scales

¢ — =
Py ‘ND Feature Definition b L,‘ A -’+' £ < siE-E-B-8-~ M-e-QEe s 4 Remove Drawing Madel Annotations

B View 1, Ramp 4 - 2+00.00
m-8lE-|d PLLOVN BE|H

2
i)
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9. The heads-up tool will show an option to either effect All Drawing Models by choosing
Yes or No. We will select Yes and Accept in a blank area of the screen.

All Drawing Models
All Drawing Models |[res ||

The annotation along with all grid lines will be removed from all the Drawing/Sheet

Models.
10. Select the Annotate Drawing Model option from the Drawing Model Annotation pull
down.
%] OperRoadsModeling ~ @~ [+ O H B « - 4 & & % MoDOTMisc.* 3 pwi\imodet-pw.bentley.c dot-pw-04\Documents\Training Sandbox\Central Office\Projects\_Kevin\Road-1 Class\ORD-Road 1\Roadwa! Search Ribbon (F4|
Home Terrain Geometry Site Cormidors Maodel Detailing Drawing Production 4 Utilities Collaborate View Help

Y k BN G : @ A A B A7 pBC 4 =y
= % 2 &y ‘e & rARX Az Af o) 0N N / €5 ACS Plane Lock
Element ... Clip Create  Update Saved _ Apj \,'V Place  Place Place Place Edit ChangeText , Civil |, Element Drawing Cross Named
6 Selection |1 " Volume 3 | Saved View View Settings SvedView | Table | Note Label  Text Tect Attributes A T Labeler * Madel . ion Navig Boundary ~ o, Annotation Scale Lock
Prirmary Selection Clip Saved Views = | Tables Motes Text 5 Labels & Am‘ M Annotate Drawing Model ]Jamed Boundaries & Drawing Scales
2 gl |No Foshure Defintion vipt Mg A /‘m siB-R-B-@g-H-=-QEas & Remove Drawing Model Annotations

B View 1, Ramp 4 - 2+00.00

11. The heads-up tool will show an option to either effect All Drawing Models by choosing
Yes or No. We will select Yes and Accept in a blank area of the screen.

All Drawing Models

Al Drawing Models | Jres ]

12. This will open a heads-up display where selecting the @ _
<Alt>Down will allow browsing for an annotation group =~ = Cross Section

. B . . =~ Drawing
which will give a couple options for annotations. "8 XS etaton wih G

; %5 Annotation w0 Gnd
----- & XS Annotation with Major Grid only
e @ XS EAV Annotation
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13. The default will be the XS Annotation with Grid and should be accepted in a blank area
to annotate all the models.

A

A el ___L._-l... Ak B Bk B R Mk,
Select Annotation Group - <Alt> Down To Browse
Annotation Drawing Groups

Parameters:Annotation Group | EERanete i RoeRens [

Note: Pictured below is the re-applied annotations with the slope changes annotated.

-10 0 10 20 0 5 60 y 90 100
TA 615+00.00 R2

|

EL 80528
OFF 128.88'

End of Exercise
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8.4 Individual Exercise: Creating Ramp 4 Cross Sections

Create a New Cross-Section Design File:

1. Within the Roadway\data-8 folder, create a new file named Named_Boundary_Ramp-
4 XS J5P3181.dgn using the following seed file:

MoDOT_ Roadway Seed 2D.dgn seed file.

2. Open the Coordinate System tool by selecting the OpenRoads Modeling Workflow =»
Utilities Tab =» Geographic Section.

3. Select “From File” icon. EJ Geographic Coordinate System - >

s -]
i =t
- A
e +

Current Geograp k oordinate System

Mame =<Mone= From File

Description:

Source;

4. Select the Terrain_J5P3181.dgn file in the data-8 folder.
5. Verify the settings.

Ej Gecgraphic Coordinate System — *
im doouEk P[0 am
CERSY g ge- il e

Current Geographic Coordinate System
Mame: CD - Miller

Description:  MADE3 Missouri State Planes, Central Zone
Source:  Calculated from MO23-C by Mentor Softw

6. Reference in the following file:

a. Civil Geometry J5P3181.dgn

b. Corridors_ Ramp-4_J5P3181.dgn
¢. Land_Boundary J5P3181.dgn
d. Terrain_J5P3181.dgn

7. Change the Annotation Scale to 17=50’
8. MicroStation Fit View to the project location.
9. Activate the Terrain

10. Zoom in to the Ramp-4 Corridor.
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Creating the Named Boundary:
11. Enable both the 2D and a 3D view by the F6 key

12. Open the Named Boundary tool by Right-Clicking and holding in a blank area of the
Default 2D window (typically View #1)

View Control »
Workflows »
Named Boundary M Bridge - Detail Sheet
Misc Apps ¥|4" Roadway - Detail Sheet
=3 Copy &~ Plan Sheet
i:'i:;' Mowve it Profile Sheet
|:_1‘| Scale _:I Cross Section Sheet
<= Rotate '_'_'“_B} Mamed Boundary Manager
H‘[}_ Mirror
B Select Links »
Level Off

a2 Open View Attributes dialog
Maodel Properties
Clip Velurne L

Select Sarne Type and Size
Select Same Type

(%) Select Al
Select Mone

Select Previous

Cut to Clipboard
Copy to Clipboard
£ Pastefrom Clipboard

3 Delete Element

@5 Properties

13. Select the Place Named Boundary Civil Cross Section icon
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14. Choose the Drawing Seed from the drop-down menu

XS Sheet — 5 Scale option

4@' Place Mamed Boundary Civil Cross Section — >
— iy ’ —
N gl T
Drawing Seed: XS Sheet - 5 Scale d
Detail Scale: 1"=5' v

15. When prompted to Identify Path Element, data point on the centerline of Ramp 4.
16. For this exercise we will use 0+00 as the start station for this exercise.

17. We will use 5+00 as the stop station.

18. The Left Offset = -40 and the Right Offset = 100 for this exercise

NOTE: Viewing the 2D model makes it clear that there is less room needed with the
retaining wall and more room needed on the right side of the alignment for the slope.

19. We will use an Interval of 50 for this exercise

20. Create Drawing: When enabled, the process to create the cross-section sheets is
automatically started after the named boundaries are created. When disabled, the named
boundaries are created but the sheets are not created.

Optional: Show Dialog — when enabled, a dialog with additional parameters set by the
Drawing Seed is shown.
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21. Data Point in a blank area once the Named Boundaries dialog has been filled out as

shown in the picture below

(,@' Place Mamed Boundary Civil Cross Section

Detail Scale:

Group:

Mame:

Descripticn:

Start Location:
Stop Location:
Left Offset:

Right Offset:

Interval:

Vertical Exaggeration:
Top Clearance:
Bottom Clearance:

Elevation Daturn Spacing:

Event Point List:

KD gy [

;X5 Sheet - 5 Scale

1II=5I
(New)
Ramp 4

0+00.00
5+00.00
-40.000000
100,000000
50.000000
1.000000
10.000000
5.000000
5.000000
(Mone)

Include Event Points Only
[] Include Control Points
[] Backward Facing
Create Drawing
Show Dialog

22. Data point to progress to the next dialog.

7/3/23
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ORD Road 1

23. In the Create Dialog set the Annotation Group, Add Sheets to the Cross Section
Sheet Index, and select Open Model.

|
E Create Drawing
Mode: | Cross Section
O One Sheet Per Dgn:
View Mame: | Ramp 4 - 0+00.00

Drawing Seed:

X5 Sheet - 5 Scale -

Maodel Mame;
Seed Madel:
] Filename:

Sheets:
A

)

Drawing Boundary:
Detail Scale:

View Type:  Civil Cross Section
Discipline:  Ciwil
Purpose:  Section View
Crawing Model
Model Marme: | Ramp 4 - 0+00.00
Seed Model: | MoDOT D Size - Cross Section Sheet - 5 5
] Filename;: | (Active File)
A 1”5 M
Annotation Group: |X.S Annotation with Grid v
Sheet Model

Create Sheet Model
Ramp 4 - 0+00.00
MoDOT D Size - Cross Section Sheet - 55
(Active File)

(New)

Full Size 1 =1
X5 Sheet - 5 Scale
1"=5" (By Named Boundary)

Add To Sheet Index

" Make Sheet Coincident

Open Model

oK

el

a5 Sheet Index Folder Picker

4 (L Roadway (12)

Plan Sheets

™ Crosc Sections (12}

OK

Cancel

22. Verify the the dialog is set up as above with the Sheet Index pointing to the Cross Section
folder and then select OK to process.

8-28
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23. Check in dgws.

Check In *
General
Documents
Marme Out to Sta
(j Roadway.dgnws _vollek.sa
£ >
Folder: Central Office\CADD Support\Projectsivollek\Road-1\cadduser 16\Roadway
Create new version during Check In
Version: |
Update Server Copy Free Cancel

24. The Open Model option from the previous dialog when checked on will open a Cross-
Section drawing or Sheet Model after the processing.

= Wiew 1, Ramp 4 - 5+00.00 [Sheet]

é |,B§_;9I:|‘$}E|E||D?E‘3;|%
F o

EC

EOD

< »*
O - ~ & ~ & Ramp4-5+0000(s ~ || = |[@lz]z]|4]s]el|7|e| : [ ~ [

dor-

NOTE: In this example the tool opened the sheet model for the last cross-section.
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25. When the Multi Model View is opened after processing the cross-section models there
will be elements in the 2D view and shapes in the 3D view that represent the drawing and
sheet model locations of the cross-sections.

B View 1, Default

121
TL16
- 78
£

o~ '®i_FI|-_,:IMuIti-ModeIViews - |[E 2| 4]s]s]7]e : B~ ~ ©@% & X L

NOTE: If the shapes do not show up,
verify that the View Attribute >
Constructions is turned on for each
model view of the 2D and 3D models.
Also, if the transparency to the shapes
do not show, verify that the option
View Attribute > Transparency

(=] =

Cross Section Elements

W View 2, Defa
a

-~

(=& =]

M~ d 2000@NGHoREDE Y X
~

> <
B o 1"=50" -
[as View Attributes - View 2 — e
View Mumber: 2 - l:ll.__-l'l EE
£ Presentation = A
Display Style: |5 Nustration:lgnore Lighting R

T ACS Triad

E Background

=11 Boundary Display
E&d Camera

s Clip Back

f—_g‘; Clip Front

IG5 Clip Volume

E Constructions

B Default Lighting

Dimensions

Data Fields

E(E Fast Cells

FiII
EHH Grid

§E Lewvel Owverrides

Line Styles

= Line Wweights

@ Displayset

Iil Transparency

Height Field

8-30

Global Brightness: ‘— < > {:}
@ View Setup -
[ Background Map b
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Viewing the Cross Section Drawing Models and the Sheet Models

Cross-Sections are now created in individual MicroStation and sheet models. There are various
ways to view and open these models but, in this exercise, we will use the Active View Groups
tool that is located at the bottom left of the default MoDOT interface.

26. Select the Set the Active View Group pull-down and navigate to 1+50 (Sheet View).

Q-

File Saving

1

‘ | USERPREF unloaded.

v & ~ [0 Ramp4-1+50.00[S ~ |ITL:I||I||E|3|4ISIE|?|B| I:” ~ &

27. Open the Sheet Index and verify that the Cross Section Models were added.

E Sheet Index

Qi RE QL;

-~

4 (L9 Roadway (23)
P Cross Sections (23)
(5 A001 [1, 1] Route 54 - 610+00.00 RZ [Sheet]
(5 ADOZ [2, 2] Route 54 - 612+00.00 RZ [Sheet]

L Daewpe roweor-oerewa e preey 1]

(S A011 [11, 11] Route 54 - 628+00.00 R2 [Sheet]
[ 3 AD12 [12, 12] Route 54 - 629+00.00 R2 [Sheet]
[ S A013 [13, 13] Ramp 4 - 0+00.00 [Sheet]
[ S AD14 [14, 14] Ramp 4 - 0+50.00 [Sheet]
[ 3 AD15 [15, 15] Ramp 4 - 1200.00 [Sheet]
[ 3 AD16 [16, 16] Ramp 4 - 1+50.00 [Sheet]
[ 3 A017 [17, 17] Ramp 4 - 2+00.00 [Sheet]
[ 3 AD18 [18, 18] Ramp 4 - 2+50.00 [Sheet]
[ S AD19 [19, 19] Ramp 4 - 3+00.00 [Sheet]
[ S A020 [20, 20] Ramp 4 - 3+50.00 [Sheet]
[ 3 A021 [21, 21] Ramp 4 - 4200.00 [Sheet]
[ 3 A022 [22, 22] Ramp 4 - 42 50.00 [Sheet]
[ 3 A023 [23, 23] Ramp 4 - 5+00.00 [Sheet]
P Plan Sheets

7/3/23
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28. Open the Multi-Model view.
@ ~ © - & {5 Multi-Model Views v[I =M P E R B EE

Note: If there is no Multi-Model View select the Default 2D View and then select the F6 Key.

Changing the Fill Slope:

NOTE: The object of this part of the exercise is to change the fill slope on the 2 template drops
within the Ramp 4 corridor located in the Corridors Ramp-4 JSP3181.dgn file.

29. Open the Roadway\data-8\Corridors Ramp-4 JSP3181.dgn file.

30. Select the Ramp 4 Pavement with Curb and Gutter template drop for the Ramp 4
corridor, hover over the template drop and select Edit Template Drop from the heads-up
tool.

2N\
of [8] 5 e X
% f\

#
late Drop i
-

| Edit Termnp
B !

a

31. Open the Point Properties on point RT_Fill Slope 1 B

--------------------------------------------------------------------------------------------------------------

......................................................................................................................

__________________________________________________________________________________________________________

----------------------------------------------------------------------------------

© RT:Fill_Slope_1.B

-------------------------------------------------------------------------------------------------------------
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32. Change the Slope Constraint value from -25% to -33.333% or -1:3

Constraints
Constraint 1 Constraint 2

Type: Slope o Horizortal i
Parent 1 |RT_Swik_Outer_Buffer | 4| | RT_Swk_Outer Buffer | 4|
Parent 2: ] Rollover Values. ..

Value: a333% [[=]] [40000 |[=

Label |Fil_Slope_1_Slope ~| |Fill_Slope_1_Width v|

Horizontal Feature Constraint |« Linear'Bridge \Geometry\Center Lines
Range: 1000000 |

33. Apply the change and close the Point Properties dialog.
34. Close the Edit Template Drop dialog by selecting the Okay button

35. Select the Ramp 4 Pavement with Shoulders template drop for the Ramp 4 corridor,
hover over the template drop and select Edit Template Drop from the heads-up tool.

36. Open the Point Properties on the following points RT_Fill_Slope 1_Mid, and
RT _Fill_Slope 1 B

RT_Fill_Slope_1_Mi

- om o a e aaa T e = d o e m e e m = F e m . e m - F e e m . L L ewem = T e = =
] 1 ]

RT! Fill Slope 1 B

----------------------------------------------------------------------------
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37. Change the Slope Constraint value from -25% to -33.33% or -1:3
38. Apply the change and close the Point Properties dialog.
39. Close the Edit Template Drop dialog by selecting the Okay button

40. Reopen the Named_Boundary_ Ramp-4_XS J5P3181.dgn saving and checking in the
Corridors J5P3181.dgn file when prompted.

41. Open the 1+50 Drawing Model. You will notice the slope does not have labels on it.

a. Select the Remove Drawing Model Annotations option from the Model Annotation
pull down.

Note: You have to be in one of the Drawing Models to remove or add annotation.

Uetailing Drawing Production Win Utilities Collaborate View Help d

HH Amx AaT AT 22 7

ah ) il

Place = Place Place Place Edit Change Text n] Civil Element Drawing T Named r‘
w | Table | Mote Label Text Text Attributes . ™  Labeler Annotation = Model Annotation i ator Boundary ~ 3
™| Tables Motes Text I Labels

Anni < Annotate Drawing Model lamed BDUﬂdariES_"r

s B-i-8-Q-MW-e-AiEas

@ Remove Drawing Model Annotations

)

f

b. We will select Yes to All Drawing Models and Accept in a blank area of the screen.

All Drawing Models

&1 Drawing Models | [fes

The annotation along with all grid lines will be removed from all the Drawing and Sheet
Models.

38. Select the Annotate Drawing Model option from the Drawing Model Annotation pull
down.

ailing Drawing Production Utilities Collaborate View Help

(
B 4
FH A AAl A7 *« y o
Place Place Place Place Edit ChangeText Civil Element Drawing s Mamed ]
v Table Mote Label Text Text Attibutes A~ 7 Labeler Annotation= Model Annetation ™  Secti@ Wavigator Boundary ~ i
Tables Motes Text T | Labels Ann 85 Annotate Drawing Model lamed Boundaries Tags
2 - T = g0

ZI 5 i@~ B -8B-$-M-=-qe=@n @ Remove Drawing Model Annotations !
e ——

o
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39. We will select Yes and Accept in a blank area of the screen to re-apply annotations to all
the drawing and sheet models.

Chapter 8 — Cross Sections & Labeling

40. This will open a heads-up display where we will navigate to the XS Grid w/o Grid in
this example.

- g

= Cross Section

&

_ Drawing
#5 Grid w.' Annotation

41. Datapoint in a blank area to Accept the re-annotation on the model.

The annotation for the slope and
the elevation offset appear

F71.74
.00

=
OFF 0.00°
EL 772.60

QFF 3
OFF 7.00"

-0.63% -12 . 00%

P
Ln

End of Exercise
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8.5 Group Exercise: Create Cut Fill Volumes Route 54

The objective of this exercise is to show how to create a mesh surface for the cut and fill volumes
and to calculate end area volume reports. We will also learn how to create cross section models
and label them with the end area volume quantities.

The process of calculating for a single corridor or multiple corridors requires its own design file
or the tool will calculate ALL corridors in the design file.

Final Feature Definition (Design Stage in SS10)

1. Open the Corrdiors_Route-54 J5P3181.dgn and verify that the Feature Definition is
set to 1-Final x 1. This will ensure the most accurate earthwork quantities.

Feature Name Route 54
Feature Definition 1-Final x1

Houte b4

Harizontal Mame Route 54
|Ise Active Profile True
Profile Mame Route 54 Proposed

Create an Earthwork File:

Note: In this step we are going to create a separate Route 54 Named Boundary File for
Earthwork. Typically the Designer would only calculate Earthwork in the Cross
Section Named Boundary file. We are not doing this because we feel it is easier to
show how the tool works if we create a separate Named Boundary file for Cross
Sections and then another for Earthwork.

2. Within the Roadway\data-8 folder, create a new file named Named_Boundary_ Route-
54 EAV_J5P3181.dgn using the following seed file:

MoDOT_ Roadway Seed 2D.dgn seed file.
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Attach the Coordinate System:

3. Open the Coordinate System tool by sclecting the OpenRoads Modeling Workflow =
Utilities Tab =» Geographic Section.

4. Select “From File” icon. Ej Geographic Coordinate System - >

e -]
L =t
- ry
o= *

Current Geograp k oordinate System

Mame: <Mone> From File

Description:

Source;

5. Select the Terrain_J5P3181.dgn file in the data-8 folder.

6. Verify the settings.
Ej Geographic Coordinate System — *

CERS Y g Ju- JFeE -t

Current Geographic Coordinate System
Mame: CD - Miller

Description:  MADS3 Missouri State Planes, Central Zone
Source:  Calculated from MO23-C by Mentor Softw

Attach the Reference Files:

7. Attach the following files as reference files”

e Civil Geometry J5P3181.dgn
e Corridors_Route-54 J5P3181.dgn
e Terrain J5P3181.dgn

8. Change the Annotation Scale to 17=50’
8. Make the Terrain J5P3181.dgn the active surface

9. In the Default model, select the F6 key to open the 3D model view
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Create Named Boundaries:

ORD Road 1

To run an Earthwork End Area Volume Calculation the User will need to have Cross Section
Named Boundaries in place.

9. Open the Named Boundary tool by Right-Clicking and holding in a blank area of the
Default 2D window (typically View #1)
10. Select the Named Boundary = Cross Section Sheet
11. For the Drawing Seeds select the XS Sheet — 20 Scale option (utilizing the widest XS
section setting).
12. Identify the Route-54 alignment
e Start Location = Start of Alignment Route-54
e Stop Location = End of Alignment Route-54
o Left Offset = -280
¢ Right Offset = 280
e The Interval = 100
13. Check the Create Drawing and Show Dialog box, then left click in the 2D plan view to
accept the settings.
cﬂ" Place Mamed Boundary Civil Cross Section — >
D g T
Drawing Seed: [X5 Sheet - 20 Scale -
Detail Scale: |1"=20" -
Group: |(MNew) b
Mame: | Route 34
Description:
Start Location: | 602+59.49 |-
Stop Location: | 847+66.54 R2 -]
Left Offset: | -280.000000 —
Right Offset: | 280.000000 —
Interval: | 100.000000 —
Wertical Exaggeration: | 1,000000
Top Clearance: | 40000000
Bottom Clearance: | 20.000000
Elevation Daturm Spacing: | 5.000000
Ewvent Point List:  (Mone) -
Include Event Points Only
[ Include Control Points
[] Backward Facing
Create Drawing
Show Dialog
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14. When the Create Drawing, dialog opens set the following settings:

a. Change the Annotation Group to XS Annotation w/o Grid
b. Uncheck Open Model
c. Select the OK button to start the processing of cross-section models

Note: This will create all the sheet models and drawing models but leave you in the Multi-
model mode (both 2D and 3D windows opened) if the Open Model box was checked,
then the tool will take you to the last sheet model created and will need to navigate to the
Multi-model view to continue the process.

Mode: | Cross Section -

] One Sheet Per Dgn:

View Mame: | Route 54 - 602+59.49
Drawing Seed: |X5 Sheet - 20 Scale A
View Type:  Civil Cross Section
Discipline:  Ciwil
Purpose:  Section View
Drawing Model
Model Mame: | Route 34 - 602+59.49
Seed Model: | MoDOT D Size - Cross Section Sheet - 20

] Filename: | (Active File)

A 1=20 x
Annotation Group: |XS Annotation w/o Grid v|

Sheet Model
Create Sheet Model

Model Mame: | Route 534 - 602+59.49
Seed Model: | MoDOT D Size - Cross Section Sheet - 20

] Filename: | (Active File)
Sheets: |(Mew) -
A Full Size 1= 1 v
Drawing Boundary: |D Size X5 Sheet - 20 Scale -
Detail Scale: 1"=20' (By Mamed Boundary) -

[ ] Add To Sheet Index ==

Make Sheet Coincident
9 [] Open Model
QK encel
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Create Cut and Fill Volumes:

This process will create a mesh surface for each of the cut and fill material for extracting of

quantities.

15. Within the OpenRoads Modeling Workflow select the Home Tab =» Model Analysis
and Reporting Section =» Civil Analysis Tools = Create Cut Fill Volumes

Bl OpenfoadsModeling [+ S HE e & + 4 F £ % MoDOTMisc. ™ 5 pw\\GHPWAPPWTO1.dot.missourizMoDOT Test\Documents\Central Office\CADD;

Geometry Site Layout Corridors Model Detailing Drawing Production Drags

4
_ : 2 Iy B ]
= —DEfEUH: Expl Attac e El - Co-lrﬁior A%t Terrain In:
- 4 v||= v v || A v plarer EITIEnT— A 55| {
EL s 0 =0 Q@0 =10 Tools™ %2 T~ Selection L. * gports ™ Manager Importr Geom
1
Attributes Primary Selection ol odel I}

ﬁ B View 1, Default i Aglyze Between Points Em
slE-84F- 2 PPROOI ER E®S In ]
g | ++ Al
| 1 '.\. — *i
(@ & ce Slope F

o
3 B 4
g 4
ES #  Element Compinent Quantities |
2 i X
e ™ Create Cut Fill Volumes y
& Quantities Report By Mamed Boundary

M Mass Haul Diagram i

<> End Area Volumes Report

+-  Cross Section Report 1
1

¥ 3D Drive Through |
i . » e i y

16. The dialog will open and will allow the user to specify a Cut and Fill Feature Definition,
the MoDOT default values should be already be set.

48 Create Cut — >

Cut Feature Definition |‘u"n|umes_CLrt “ |

Cut Feature Definition

Fill Feature Definition |‘u"u|umes_FiII “ |
Cut Feature Definition ng

Compute Unsuitsble  []
Compute Custom ]
Compute Substrata ]

NOTE: Compute Unsuitable, Custom and Substrata use feature definitions assigned to the

component in a template and will be discussed more in depth in MoDOT’s Road 2
Class.
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17. Accept (left mouse clicks) in a blank area through each of the default options.

And accept one last time to accept the selection.

Diata Point to accept selection

4
r

- + B Multi-Model Views ~ || & | [{]|Z]

r

= Data Point to accept selection |

NOTE: After processing, a blue colored mesh will represent cut and a red colored mesh
will represent fill.

. - R -

Notes: - The process of Creating Cut Fill Volumes will run throughout the existing ground
and proposed corridors entirely. Meaning that all corridors will be calculated in this
process. Therefore, one single corridor per design file is recommended at this time.

- Meshes are not dynamic. If something changes in the design, then the old
meshes need to be replaced with new meshes using the Create Cut Fill Volume
tool.
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End Area Volume reporting:

18. Within the OpenRoads Modeling Workflow select the Home Tab =» Model Analysis
and Reporting Section =» Civil Analysis Tools = End Area Volume Report tool.

Bl oOpenRoadsModeling v [+ S H k[ & « 4 F = % MoDOTMisc. ™ = pw:\\GHPWAPPWTO1.dot. missourizMoDOTTest\Documents\Central Office\CADE
Home Terrain Geometry Site Layout Corriders Medel Detailing Drawing Production Drawing View

@ [None | [Default g 8- k W I g B

S ey v
10 SI= = . . + | Explorer Attach ement Civil Comrider  pcet Terrain Immi
EL 20 =0 Q@0 f0 Tools~ 55 = &« Selection L}

Analysisx  Reports ™ panager Import~  Geor

Attributes Primary Selection Mc -+

Anflyze Point odel;
B View 1, Default
e YN EEERE

Analyze Between Points [

bR BB E
g

Analyzellrace Slope

Analyze §ond

| sapad oy E || saaojdxy o |

LY

Elernent Somponent Quantities

“ Create CullFill Volumes

Quantities
Mass Haul

port By Named Boundary

gram

2+69.41

([E D

0+00.00 RN o> End Area Volumes Report
4+8 8 1 8 / .. ] «.  Lrosssection Report
60°16'53.8 / : , 0 . ! ¥¥* 3D Drive Through

19. Choose the Route-54 for the Named Boundary Group.

Mamed Boundary Group

Mamed Boundary Group e

20. In the next prompt, the tool will ask the User to define a Volume Exception by selecting
the start and stop cross section named boundaries. Once the Volume Exception is defined
or if there is no Volume Exception, the User can just Reset (Right-Click) to complete and
create the End Area Volume report.

Select the start cross section named Select the end cross section named
boundary for volume exception. Reset to boundary for volume exception. Reset to
complete. complete.

Note: This will bring up a report that has many other volume reports that are created. The
importance of this report is that it creates an XML that is attached to each of the
cross-section shapes that will allow for annotation.
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Changing the Format Options of the Report:

21. Select the Tools option in the top left corner of the report and then select Format Options

ﬂ Bentley Civil Report Browser - ChUsershj

File Help

CAR Style Sheet Root | Desil
| : ——

M | Format Cptions

[ It

[ 45 S ey o

22. In the Format Options dialog change the following:

a. Station $S+S8.SS
b. Cubic Units Check the Convert to Cubic Yards box

NOTE: Then close the dialog. In SS4 this dialog was dynamic meaning that if you
changed a setting it would immediately change the report but in ORD it is not so
closing the dialog enables the changes made.

Ej Format Options X
Mode Precision Format Close

Morthing/Easting/Elevation: 0.12 w

Angular: Degrees “| |0 “ | | ddd*mm'ss *

Slope: 012 “ | |05 V

Use Alternate Slope if Slope Exceeds: 0.00%

Alternate Slope: 012 “ |05 -

Linear: 042 - Delimeter: &

Station: 0.12 “ | | ss+ss.ss .

Acres/Hectares: 012 v

Area Units: 012 ¥

Cubic Units: 012 ~ | v Convert to Cubic Yard

Direction: ' Bearings ~o | dddAmm'ss > |

Face: Right Face

Vertical Observation: | Zenith
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End Area Volume Report ~
Report Created: Thursday, March 9, 2023
Time: 4:36:16 PM
Cross Section Set Name: Route 54
Alignment Name: Route 54
Input Grid Factor: Note: Allunitz in this report are in feet, sguare feet and cubic yards unless specified otherwise.
---------------- Station Quantities - - - - - - - - - - - ___

Baseline =~ -------oo- e Fill - oo Mass
Station Factor  Area Volume Adjusted Factor Area Volume Adjusted Ordinate
602+59.49 R1 1.00 53537 0.00 0.00 1.00 0.00 0.00 0.00 0.00
603+00.00 R1 1.00 544 74 §10.28 810.28 1.00 0.00 0.00 0.00 81028
604+00.00 R1 1.00 55123 2029 58 2029 .58 1.00 0.00 0.00 0.00 2839.86
605+00.00 R1 1.00 553.04 2044 94 2044 94 1.00 0.00 0.00 0.00 4884 80
606+00.00 R1 1.00 606.29 2146.91 2146.91 1.00 0.00 0.00 0.00 7031.71
607+00.00 R1 1.00 59614 222672 2226.72 1.00 0.00 0.00 0.00 926843
608+00.00 R1 1.00 779.99 2643 38 2548 38 1.00 0.05 0.09 0.09 11806.73
608+00.00 R2 1.00 78017 2915 2918 1.00 0.06 0.00 0.00 11835.90
609+00.00 R2 1.00 53343 243261 243261 1.00 0.00 0.10 0.10 14268.41
610+00.00 R2 1.00 531.56 1972.21 1972.21 1.00 0.03 0.06 0.06 16240.56
611+00.00 R2 1.00 52537 1957 27 1957 .27 1.00 0.09 0.24 0.24 18197 .59
612+00.00 R2 1.00 538.96 1970.97 1970.97 1.00 0.02 021 021 20168.35
613+00.00 R2 1.00 63534 2174 .62 217462 1.00 0.00 0.04 0.04 22342 93
614+00.00 R2 1.00 907.75 2857 .56 2857 .56 1.00 0.00 0.00 0.00 2520049
615+00.00 R2 1.00 880.03 3310.71 3310.71 1.00 0.00 0.00 0.00 28511.20
616+00.00 R2 1.00 T24.75 2971.82 2971.82 1.00 0.00 0.00 0.00 31483.02
617+00.00 R2 1.00 599 58 2452 47 2482 47 1.00 0.02 0.03 0.03 3393546
618+00.00 R2 1.00 586.35 2196.18 2196.18 1.00 385.23 71342 71342 341821
619+00.00 R2 1.00 603.69 2203.78 2203.78 1.00 42953 1508.83 1508.83 3611347
620+00.00 R2 1.00 59877 2226.78 222678 1.00 16340 1098.04 1098.04 372410
621+00.00 R2 1.00 589.60 2200.70 2200.70 100 2774 35397 353.97 39088.63
622+00.00 R2 1.00 54574 2102 48 2102 48 1.00 0.00 51.37 5137 41139.75
623+00.00 R2 1.00 816.95 2523.50 252350 1.00 0.00 0.00 0.00 43663.25
624+00.00 R2 1.00 95116 327428 327428 1.00 0.00 0.00 0.00 46937 .53
625+00.00 R2 1.00 464 73 262201 2622.01 1.00 0.00 0.00 0.00 49559 53
626+00.00 R2 1.00 34515 149977 149977 1.00 0.29 0.54 0.54 51058.76
627+00.00 R2 1.00 33243 125478 1254.78 1.00 0.59 163 1.63 52311.:
628+00.00 R2 1.00 30110 1173.20 1173.20 1.00 041 1.85 1.85 53483.27
629+00.00 R2 1.00 36972 1242 26 1242 26 1.00 022 1.16 1.16 54724 37
630+00.00 R2 1.00 41913 1460 .84 1460 .84 1.00 0.00 041 041 56184 .80
631+00.00 R2 1.00 472 26 1650.71 1650.71 1.00 0.00 0.00 0.00 5783552
632+00.00 R2 1.00 591.94 1970.74 1970.74 1.00 0.00 0.00 0.00 59806.26
633+00.00 R2 1.00 918.01 2796.21 2796.21 1.00 0.00 0.00 0.00 6260247
634+00.00 R2 1.00 206234 551918 551918 1.00 0.00 0.00 0.00 68121.65
635+00.00 R2 1.00 361867 10620.40 106520.40 1.00 0.00 0.00 0.00 7864204
636+00.00 R2 1.00 50753 7641.11 e41.11 1.00 0.00 0.00 0.00 86283.16
637+00.00 R2 1.00 50413 1873.45 1873 45 1.00 0.00 0.00 0.00 88156.60
638+00.00 R2 1.00 51725 1891 .44 1891 .44 1.00 0.00 0.00 0.00 90048.04
639+00.00 R2 1.00 57065 2014 62 2014 62 1.00 0.00 0.00 0.00 92062.66
640+00.00 R2 1.00 561.54 209665 2096.65 1.00 0.00 0.00 0.00 5415931
641+00.00 R2 1.00 57287 210077 2100.77 1.00 0.00 0.00 0.00 96260.08
642+00.00 R2 1.00 546 60 2073.09 2073.09 1.00 0.00 0.00 0.00 9833317
643+00.00 R2 1.00 54305 2017 .86 2017 .86 1.00 0.00 0.00 0.00 100351.03
644+00.00 R2 1.00 538.04 2002.01 2002.01 1.00 0.00 0.00 0.00 102353.04
645+00.00 R2 1.00 539.35 199517 199517 1.00 0.00 0.00 0.00 104348.21
646+00.00 R2 1.00 561.76 203911 203911 1.00 0.00 0.00 0.00 106387.32
647+00.00 R2 1.00 506.76 1978.75 1978.75 1.00 0.00 0.00 0.00 108366.07
647+66.54 R2 1.00 476.83 1212.09 1212.09 1.00 0.00 0.00 0.00 10957815
Grand Total:- 11331015 11331015 3731.99 373199

W
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Adding End Area Volume annotation to cross-sections:
23. Open a Drawing Model. We will open 615+00 R2 for this example.

24. Apply End Area Volume Annotation by opening the Annotate Drawing Model tool.

ailing Drawing Production Utilities Collaborate View Help

BX B 4

B A AAS AT o -« ) &
A . T
Place = Place Place = Place Edit Change Text n’ Civil Element Drawing ss MNamed f
v Table Mote Label = Text Text Attributes . 7  Labeler Annotation~ Model Annotation~ | Secti@Wavigator Boundary ~ F
Tables Motes Text T | Labels Ann 85 Annotate Drawing Model lamed Boundaries age
: : o = G

:I ¥ W H E T |—LI v O v E TS Y u= 83 & @ Remove Drawing Model Annotations :
—

f

25. The Annotate dialog will open and again we will choose Yes to annotate All Drawing
Models by either the up/down arrows or checking the box in the dialog

All Drawing Models
All Drawing Models

All Drawing Models

Annotation Group |KS EAV Annotation

26. Next, choose the triple dot box to open the Annotation Group pick list.
27. Navigate by opening the Cross-Section folder.

28. Open the Drawing folder to see the options for annotation

29. First use the annotation group XS Annotation with Grid and then XS EAV Annotation.
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30. Accept through the heads-up prompts to get the End Area Volume cell to be placed in the
top right corner of the drawing model
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the earthwork cell

ion in

31. Compare the report to the informat
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ORD Road 1

8.6 Individual Exercise: Create Cut Fill Volumes Ramp 4

Final Feature definition (Design Stage SS4)

1. Open the Corridors Ramp-4 J5P3181.dgn and verify that the Feature Definition is set
to 1-Final x 1. This will ensure the most accurate earthwork quantities.

Create an Earthwork File:

- dma .

[EFAENN Ramp 4

|

Feature Definition 1-Final x1 E
Name Ramp 4 E
Honzontal Name Ramp 4

Uze Active Profile True F
Profile Name Ramp 4 Proposed ,}

2. Within the Roadway\data-8 folder, create a new file named Named_Boundary Ramp-
4 EAV_J5P3181.dgn using the following seed file:

Attach the Coordinate System:

MoDOT_ Roadway Seed 2D.dgn seed file.

3. Open the Coordinate System tool by sclecting the OpenRoads Modeling Workflow =

Utilities Tab =» Geographic Section.

4. Select “From File” icon.

Ej Gecgraphic Coordinate System

Fr

i=
=)
o =

k oordinate System

Current Geograp

Mame: <MNone»
Description:

Source;

5. Select the Terrain_J5P3181.dgn file in the data-8 folder.

6. Verify the settings.

Ej Geographic Coordinate Systern

@= &1 i

]
=

B X

Current Geographic Coordinate System

Mame: CD - Miller
Description:  MADE3 Missouri State Planes, Central Zone
Sourcer  Calculated from MO23-C by Mentor Softw
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Attach the Reference Files:

7. Attach the following files as reference files”

e Civil Geometry J5P3181.dgn
e Corridors Ramp-4 J5P3181.dgn

e Terrain J5P3181.dgn

8. Change the Annotation Scale to 17=50’

9. Make the Terrain_J5P3181.dgn the active surface

10. In the Default model, select the F6 button to open the 3D model view

Create Named Boundaries:

11. From the Drawing Production tab select the Place Named Boundary tool

12. Select the Civil Cross Section icon

13. Select the D Size XS Sheet — 5 Scale option

14. Identify the Ramp-4 alignment.

Start Location =
Stop Location =
Left Offset =
Right Offset =
The Interval =

Create Drawing =

Show Dialog =

beginning of alignment Ramp-4

5+00
-40
100
50
Check
Check

J?'" Place Marned Boundary Civil Cross Section

X7 gz~

d:} |D Size X5 Sheet - 5 Scale

Detail Scale:

Group:
Marme:

Description:

Start Location:
Stop Location:

Left Offset:

Right Offset:

Interval:

Vertical Exaggeration:
Top Clearance:
Bottom Clearance:
Elevation Datum Spacing:

Event Point List:

1"=5
(Mew)
Ramp 4

0+00.00
5+00.00
-40.000000
100.000000
50.000000
1.000000
10.000000
5.000000
5.000000
(Mone)

Include Event Points Only

[ Include Control Points
[] Backward Facing
Create Drawing

Show Dialog
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15. Create Drawing dialog opens:
a. Change the Annotation Group to XS Annotation w/o Grid

b. Uncheck Open Model
c. Select the OK button to start the processing of cross-section models

e Tl

A 1"=10 M

rrereea

Cross Section

Seed Model: = Drawing

| Filename: i

Sheets: -
A XS Grid w/o Grid

Drawing Boundary:
Detail Scale :

Upen Model

Create Cut and Fill Volumes:

This process will create a mesh surface for each of the cut and fill material for extracting of
quantities.

16. Select the Home tab

17. Select the Civil Analysis pull down

18. Select Create Cut Fill Volumes

19. The dialog will open and will allow the user to specify a Cut and Fill Feature definition,
the MoDOT default values should be already be set.

20. Accept (left mouse clicks) in a blank area through each of the default options

End Area Volume reporting:
21. Open the End Area Volume Report tool:
Home Tab =» Civil Analysis = End Area Volume Report

22. Choose the Ramp-4 Named Boundary option.
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Changing the Format Options of the Report:
23. Select the Tools option in the top left corner of the report and then select Format Options

24. In the Format Options dialog change the following:

a. Angular ddd*mm’ss
b. Station $s+ss.sS
c. Cubic Units Check the Convert to Cubic Yards box
d. Direction ddd"mm’ss
Ej Format Options x
Mode Precision Format Close
Help
Morthing/Easting/Elevation: 012 w
Angular: Degrees “ |0 “ | | ddd*mm'ss *
Slope: 012 “ |05 -
Use Alternate Slope if Slope Exceeds: 0.00%
Alternate Slope: 0123 “ |05 -
Linear: 12 -
Station: 012 ¥ || s5+ss.ss ~ | Delimiter: .+
Acres/Hectares: 0123 -
Area Units: 0123 -
Cubic Units: 0123 ¥ |« Convert to Cubic Yard
Direction: Bearings “!lo “ | | ddd*mm'ss
Face: Right Face
Vertical Cbhservation: | Zanith
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End Area Volume Report

Report Created: Tuesday, August 16, 2022
Time: 11:54:43 AM

Cross Section Set Name: Ramp 4

Alignment Name: Ramp 4

Input Grid Factor: Note: Allunits in this repert are in feet, square feet and cubic vards unless specified otherwise.

Baseline @ ---------- Cut---ocmocee e Fill -- - Mass

Station Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate
0+00.00 1.00 T17.899 0.000 0.000 1.00 0.000 0.000 0.000 0.000
0+50.00 1.00 295236 938.087 938.087 1.00 8.395 7773 7773 930.314
1+00.00 1.00 128.015 391.899 391.899 1.00 65.133 70.860 70.860 1251.353
1+50.00 1.00 93.121 204,756 204.756 1.00 122.315 176.341 176.341 1279.768
2+00.00 1.00 40.263 123.504 123.504 1.00 244.100 339.273 339.273 1063.998
2+50.00 1.00 68.037 100.278 100.278 1.00 297126 501.135 501.135 663.141
3+00.00 1.00 132.663 185.833 185.833 1.00 311.104 563.176 563.176 285798
3+50.00 1.00 244109 348.863 348.863 1.00 255914 525.017 525.017 109.644

4+00.00 1.00 337301 538.342 538.342 1.00 251.217 469.567 469567 178.420
4+50.00 1.00 416791 698.233 698.233 1.00 243021 457 628 457 628 419.025
5+00.00 1.00 508.250 856.519 856.519 1.00 0.102 225114 225114 1050.429

Grand Total: 4386.313 4386.313 3335.884 3335.884
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Adding End Area Volume annotation to cross-sections:
25. Open a drawing model. We will open 2+00 for this example.

26. Apply an annotation by opening the Annotate Drawing Model tool.

T OpenRoadsModelng  ~ b~ [ O HEfs « - & & & % MoDOTMisc. © = pwi\modot-pw.bentley.com:modot-pw-04\Documents\Training Sandbex\Central Office\Projects\_Kevin\Road-1 Class\ORD-Road 1\Roadwa Search Ribbon (F4)

Home Terrain Geometry Site Corridors Madel Detailing Drawing Preduction Utilities Collaborate View Help

i) [ - u_g
E‘- * - @édﬁ R}'{b FE :‘ @ FABX AAEg Aﬁ: AR fq /E,C\' G@\" f ?:;ASCSP\EHELU:I(

- Element .y Clip Create  Update Saved A;ﬂy Place Place Place | Place Edit ChangeText ', Civil Element Drawing Cross Named
@ Selection (1 7 Volume B SavedView ViewSettings Saved View Table MNote label = Text Text Attributes /% 7 Labeler ~Annotation~ Model Annotation ion Mavigatar Boundary ~ £ Annotation Scale Lock
Primary  Selection Clip Saved Views 5 Tables Notes Text i | Labels & Anr' 8¢ Annotate Drawing Model 1Jamed Boundaries Drawing Scales
H H 3 = G L
¢ ! [No Feature Deiton et et A s B-F-2-8-B-e-qEaC % Remove Drawing Model Annotations

B View 1, Ramp 4 - 2+00.00
B-au- |2 LPLLOYNET I

27. The Annotate dialog will open and we will choose “Yes” to annotate “All Drawing
Models” by either the up/down arrows or checking the box in the dialog

28. Next, choose the triple dot box to open the Annotation Group pick list
29. Navigate by opening the Cross-Section=» Drawing folder.
30. Select XS EAV Annotation

31. Accept through the heads-up prompts to get the End Area Volume cell to be placed in the
top right corner of the drawing model.

B View 1, Ramp 4 - 2+00.00 EI@
Rl s s el

Cut Area Fill Area 244.1 SF
Cut Vol. 123.5 CY Fill Vol.
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32. Compare the report to the information in the earthwork cell
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Chapter 9

Plan Sheet Production

Exercise #1 (Group) Full Plan Sheets..........cccooieiiiiiiieniiiiiecieeeece e
Exercise #2 (Group): Full Profile Sheets (ROUE 54)......cccvviviiiiiiiiieiiieeieeeee e
Exercise #3 (Group): Plan-Profile Sheets (Route 54).......cccovvvveviiiniiiiieeiieieeieeee e
Exercise #5 (Group): Editing Plan-Profile Sheets (Route 54)

PLAN SHEET CREATION HELP DOCUMENATION:

https://docs.bentley.com/LiveContent/web/OpenRoads%20Designer%20CONNECT-

v8/en/GUID-F093B73D-E20A-4E4E-B458-7B244AEEA21A .html
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9.1 Exercise #1 (Group) Full Plan Sheets

1. Create a new folder within data-9 called Plan_Sheets
2. Within the data-9 folder open the Civil_Geometry J5P3181.dgn
3. Create a new file named:
Named_Boundary_Full-Plan_Route-54_J5P3181.dgn
using the:
MoDOT_Roadway Seed 2D.dgn seed file.

4. Open the Coordinate System tool by selecting the OpenRoads Modeling Workflow =»
Utilities Tab =» Geographic Section.

5. Select “From File” icon. EJ Geographic Coordinate System - >

Fr
-
'\-\._‘;‘.—I *

k oordinate System

Current Geograp
Mame: <MNone»
Description:
Source:

6. Select the Terrain_J5P3181.dgn file in the data-9 folder.
7. Verify the settings.

EJ Geographic Coordinate Systern — >
im 3 wER ) sy
&= 1?1 T e ‘El a6

Current Geographic Coordinate System
Mame: CD - Miller

Description:  MADS3 Missouri State Planes, Central Zone
Sourcet  Calculated from MOS3-C by Mentor Softw

8. Reference in the following file:

Civil_Geometry J5P3181.dgn
Corridors_ Route-54 J5P3181.dgn
Corridors Ramp-4 J5P3181.dgn
Land_Boundary J5P3181.dgn

9. Change the Annotation Scale to 1” =50’

10. MicroStation Fit View to the project location.

1/26/23 Missouri Department of Transportation 9-1
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11. Turn on/off levels as desired before processing the plan sheets.

12. In View Attributes, verify that the toggle is ON for Constructions.

[as View Attributes - View 1 - Y

View Number: 1 - l:ll.__II EE

@ Presentation H=a
Display Style: | (Wireframe Dispiay) w
Ts ACS Triad 3 Fast Cells
E Background Fill
:-_E_ﬂ Boundary Display EEE Grid
Camera iﬁ Level Overrides
Clip Back [55] Line Stytes

. ’|i|: Front = Line Wweights

. Dlmensmna Text

Data Fields 1+ Text Nodes
’:‘ Dizplayset g Transparency

Height Field
Global Brightness: -‘- O

@ View Setup v

13. From OpenRoads Modeling workflow, select the Drawing Production tab and then
select the Named Boundary tool.

’ & #* MoDOT Misc. = 5 pw:\\modot-pw.bentley.com:modot-pw-01\DocumentsiCentral Office\CADD Support\Design-ORD\CD\Miller\J5P318T\Engi

AR E X % Cg @MB AnP A7

A
A%

N Element Clip Create  Update Saved  Ap) Place = Place Place Place Edit Change Text Elemen

@ Selection L) ¥ | Volume Bk | Saved View VF&WSattmgs Saver cF\Iyew Table = Note Label = Text Text Attri%utas A ¥ Annotation~ AnndEag-

eometry Site Corridors ng Uilities iTwin View Help

Boundary ¥ A Annotation Scale Lgkk

Primary Selection Clip Saved Views T | Tables Notes Text ] Annotations arm [‘J’ Place Named Boundary
B Chme 1 Mg Aot Profits Named Bojns
JF_—E Place Mamed Boundary Civil Plan — *

jﬁ@//’ﬂll

Drawing Seed: De5|gn Full Plan
Detail Scale: |1"=50" -

14. Select the Civil Plan method
15. Select a Drawing Seed file
16. Select a Detail Scale

17. Select the alignment or baseline

9-2 Missouri Department of Transportation 1/26/23
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18. In the Place Named Boundary dialog, change the options as desired to produce the
clipping shapes for the plan sheets.

For class purposes, fill out as shown below.

g)
h)

J%E Place Mamed Boundary Civil Plan — )4
Bf=s/7oc
Drawing Seed: Design - Full Plan -
Detail Scale: |1"=50" -

Name:  Plan 1 I

Description:
Group: | [(Mew) -
Name: | Route 54
Description:
Start Location: | 602+39.49 ME
[] Stop Location: | 575+59.49 e
Length: | 1350.000000 =
Left Offect _4T-FF’rede.ﬂg§_g values that,fit;
Right Offset 4??IE'EDDDD.W|thlr'|_theAt:nfznrﬁderh —
Overlap: h

Boundary Chords: | 1
Create Drawing
Show Dialog

Clipping shape options - sct to Civil Plan.  |[#A-4

Drawing Seed - select Design - D Size Full Plan
Detail Scale — 50°
Name — defined by picking the alignment or user defined

Start Location & Stop Location - can be typed in or dynamically placed in
the dgn file

Overlap — adds additional overlap area to Named Boundaries = 0
Boundary Chords - set to 1

Create Drawing - toggle ON (Off will mandate the use of the Named
Boundary Manager to process sheets)

Show Dialog — toggle ON (Off will require going through the Create Drawing
tool again as there are important settings that need to be utilized)

1/26/23
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Note: Length, Left Offset and Right Offset options should not be adjusted after selecting
the desired scale. Adjusting these will produce undesirable results on the final cut

plan sheet.

19. Once the Named Boundary dialog is filled out, you can now start the process to create
the clipping shapes for the full plan sheets.

(Optional) Select the alignment to place the clipping shapes along.

20. Select the start location.

Move along the alignment and left click once you have the desired number of clipping
shapes created.

Left click again in a blank area to accept the clipping shapes.

Vi

9-4 Missouri Department of Transportation 1/26/23
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21.

Note: The Start Location and Stop Location can also be typed in the Place Boundary
dialog if desired.

(Optional) Move the shapes as needed to get the correct area for the clipping shape.

Note: Currently, the clipping shapes will not dynamically follow along the alignment.
Also not supported is the ability to move the preceding and following clipping shapes

when moving a clipping shape.

22. Now that the clipping shapes are created, you can now start the process to create the plan

sheet files by left clicking one last time to bring up the Create Drawing dialog box.

23. In the Create Drawing dialog, change the options as desired to produce the plan sheets.

e For class purposes, fill out the dialog exactly like the dialog below.

& Create Drawing >

Mode: | Plan -

One Sheet Per Dgn: Roadway'\data-9\Plan Sheets\ || =

View Mame: | Route-54 J5P3181_Plan_01
Drawing Seed: Design - FullPlan ~ A|| 3 'naming fields can be
R ey e

View Type:  Civil Plan rename_d‘tb&cmething
Discipline:  Civil more towards the naming
—l—-—i‘!-—--l--—-"_d—ﬁr i
Purpose:  Plan View convention before
Mraning hModel processing

Model Mame: | Route-34_J5P3181_Plan_01
Seed Model: | MoDOT D Size - Design Full Plan Sheet.dc |

Filename: | (&ctive File)

o 1250 r |Plan Annotation allows for,a match

Annotation Group: |Plan Annctation | line and a ncrth_arrcwio be created
Sheet Model when processing
——— e

Model Mame: | Route-54 J5P3181_Plan_01
Seed Model: | MoDOT D Size - Design Full Plan Sheet.dc |

Filename: | (Active Filg)

Sheetz |(Mew) -

A Full Size 1= 1 -

Drawing Boundary: | Design - Full Plan -
Detail Scale: 1"=50" (By Mamed Boundary) -

[] Add To Sheet Index &
Make Sheet Coincident
Open Model
OK Cancel

1/26/23
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a) Name — Route-54_J5P3181_Plan_01

e)
f)

Sheets will need to be named to conform to the “file naming

convention” for contract plans

One Sheet Per Dgn - toggle ON and set location

Folder — Allows the user to navigate to the Plan_Sheets folder to store the
created plan sheets

Annotation Scale (Drawing Model) - select the same scale as from the Place
Named Boundary dialog 50

Annotation Group - Allows the placement of match lines & a north arrow

Detail Scale - same scale the Drawing Model annotation scale 50

24. Select OK to create the sheet. This will create separate sheet files in the location that you
selected in the dialog box.

25. After the sheets are created, select Update Server Copy on the “Check In” dialog box.

Check In

General

Documents

Name

(H Reute_34_I5P3181_Plan_4.dgn

< >

Folder: Central Office\CADD Support\Design-ORDYCD \Miller\J5P 318 1\Engineering\Road. ..

Create new version during Check In

Version: |

Check In Update Server Copy Free Close

X

26. In the next “Check In” dialog box, select the Check In option.

Check In

General

Documents
MName Cut to
" M Plan_Sheets_J5P3181.dgn politw
v M Route 54 J5P3181_Plan_2.dgn politw
v M Route_54_15P3181_Plan_3.dgn politw
£ >
Folder: Central Office\CADD Support\Design-ORDYCDMiller\J5P 3181 \Engineering\Road. ..

Create new version during Check In

Version: |

ey | e

9-6
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27. Open the sheet files and review.

In the Models tool, you will see that it creates a drawing model and a sheet model.

8 Models — *
&= fO
FISCERER 4
Type 20/30 MName Description —4)— Design File Sheet Number
@ O Plan 3 v cusers\greencd.sa\pwise_local_electronic_plans\d0330882\Plan 3.dgn Plan 3

e B Plan 3 [Drawing] " cusers\greencd.sa\pwise_local_electronic_plans\d0330882\Plan 3.dgn

The Drawing model is designed to add geometry like text, notes, dimensions, extra
reference files, etc. to the file. The drawing model is still a 1:1 scale, so everything is the
same scale as from the file that you cut the sheets from.

The Sheet model takes what is in the Drawing model and scales it down to fit the border
that is in the Sheet Model. Adding geometry (except for the text that is needed for the
border information) to the sheet model is not recommended or supported by CADD
Support.

End of Exercise

1/26/23 Missouri Department of Transportation 9-7
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9.2 Exercise #2 (Group): Full Profile Sheets (Route 54)

1. Create a new 2D file named Named_Boundary Full Profile Route-54 J5P3181.dgn
from the Civil_Geometry_J5P3181.dgn file located in the data-9 folder.

2. From the OpenRoads Modeling workflow, Utilities tab, select the Coordinate System
tool. Set the GCS to: NADS83 Missouri State Planes, Central Zone, US Foot using the From
File or From Library option.

3. Reference in the Civil_Geometry_J5P3181.dgn and Terrain_J5P3181.

4. Turn on/off levels as desired before processing the plan sheets. (This will keep you from
needing to open each created plan sheet to turn off unwanted levels.)

5. In View Attributes, verify that the toggle is ON for Constructions.

6. We will need to open a view/window (View 8) to place the profile into to create the Profile
sheets.

7. In the plan view (View I), select the desired alignment (Route 54) that has a profile
assigned to it. From the heads-up tools, select the Open Profile Model option.

Select the bottom view (View 8) to apply the profile model in that view.

8. From OpenRoads Modeling workflow, select the Drawing Production tab and then
select the Named Boundary tool.

OpenRoads Modeling ~ ~ H T o = ® MoDOT Misc. ™ 5 pwi\\modot-pw.bentley.com:modot-pw-01\Documents\Central Office\CADD Support\Design-ORD\CD\Miller\J5P3181\Engis

*-
Ste  Comidors  NAGHEPDERsiH Drawing Production | [Jeaing

R p Hﬁb = q @ AA B AAE A:ﬁ

a2
Clip | Create  UpdateSaved _ Apply  Ploce | Place Place | Place Edit ChangeText
* Volume (3 | Soved View View Setings SavedView  Table | Note Label | Tod Text Aftrbutes A

en e
v Annctation~ Ann Boundary ~ A Annotation Scale L

~

Clip Saved Views 5 | Tables Notes Text W Annotations ™ P2 5" Place Named Boundary

st Aok Profte Named Brins
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9. In the Place Named Boundary dialog, change the options as desired to produce the

clipping shapes for the full profile sheets.

For class purposes, fill out the dialog exactly like the dialog below.

* Vertical Exaggeration:
Available Profile Height:
|: Top Clearance:
I: Bottom Clearance:
Elevation Datum Spacing:
Station Datum Spacing:
Profile Shifts:

o

———————

sl Drawing Seed:
s Detail Scale
MName:

Description;
ﬁ Method:
Group:

e—  Name:
Description:

E Start Location:
I: Stop Location:
Length:

JE Place Named Boundary Civil Profile — x

| o Bl St

Design - D Size Full Profile -
1°=50" -

Profile 1

(New) -
Route 54 Proposed

G
e
Station Limits e
R

602+50.49 = |-

602+59.49 >
1400.000000 ==
5.000000
191.128000 S
0.500000

2.000000

5.000000

100.000000

Datum 5tations -
D Use Terrains

|j_| Use Active Vertical -+ —
D Whaole Conduits Only

— 12300 DIANING < fp————————

[] Show Dialog  effem—

a) Clipping shape options - set to Civil Profile. Eiss

b) Drawing Seed - select Design - D Size Full Profile

c) Detail Scale — 1 = 50 scale for the clipping shapes

d) Name — Route 54 Proposed or user defined

e) Method - set option as Station

e Station Limits - option will allow you to dynamically place the

clipping shapes along the proposed profile. This will also use the Start
Location & Stop Location if they are locked.

1/26/23
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e From Plan Group - option will place the profile clipping shapes at the
exact same location as the plan clipping shapes.

f) Start Location & Stop Location — Beginning station or can be typed in and
locked to get exact station limits for the profile sheets

g) Vertical Exaggeration - set to appropriate scale
e 220 Scale
e 5150 scale (for this exercise)
e 10-100 scale
e 20-200 scale
h) Create Drawing - toggle ON
i) Show Dialog — toggle ON

Note: Length through Profile Shifts options should not be adjusted after selecting the
desired scale. Adjusting these will produce undesirable results on the final cut
profile sheets.

10. Once the Named Boundary dialog is completely filled out, you can now start the process
to create the clipping shapes for the full profile sheets.

Select the profile to place the clipping shapes along.

e

Agctive Profile: RTES4PR

Type: Complex Profile ! Line

Level: Roadway-Centerline main

Ref: =3 (PW_WORKDIR. 40330882 Civil_Geometry_J5P3181.dgn)

VA O Y O A A A A A A
o8 o @ & o o o & o @ o
od q‘*" '3’ #’ <»§° *\‘*’ ‘5’3’ \‘b n}‘ ,f:?’ '\‘b

& éga & éfﬂ & & & &S
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11. Select the start location by moving the mouse left or right along the profile.

e Optional — Start Location and Stop Location can be typed in and locked to lock in the
exact station limits for the profile clipping shapes

Move along the alignment and left click once you have the desired number of clipping
shapes created.

Left click again in a blank area to accept the clipping shapes.

12. (Optional) Move the shapes as needed to get the correct area for the clipping shape.

The Adjust Profile Name Boundary tool will allow you to adjust the clipping shape
VERTICALLY while keeping clipping shape locked in horizontally.

Z;’ 1"=50

Nomed #5 ACS Plane Lock

Boundary = IMid1|f'Lr1r1|:|tE|ti|:|r1 Scale

Nam =4 Pplace Named Boundary

gt Adjust Prefile Mamed Boundary

Note: Currently, the clipping shapes will not dynamically follow along the alignment
and there is no option to move the preceding and following clipping shapes along with
the clipping shape being moved.

When placing the profile clipping shapes using the From Plan Group method, there is no
option to lock the profile clipping shapes with the plan clipping shapes. So, if you move
the plan clipping shape, the profile shape will not follow along with it.

1/26/23 Missouri Department of Transportation 9-11
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13. Now that the profile clipping shapes are created, you can now start the process of creating
the full profile sheet files by left clicking one final time to advance to the Create
Drawing dialog box.

14. In the Create Drawing dialog, change the options as desired to produce the full profile
sheets.

e For class purposes, fill out the dialog exactly like the dialog below.

& 4 Create Drawing X

Mode: | Profile i
One Sheet Per Dgn: r\Roadway\data-9\Plan_Sheets', =

View Name: | Route-54_J5P3181_Profile_01

Drawing Seed: |Design - Full Profile hd
View Type: Civil Profile
Discipline:  Civil
Purpose:  Profile View

Drawing Model
Model Name: I Route-54 J5P3181 Profile 01

Seed Model: | MoDOT D 5ize - Design Full Profile Sheet.dr]

Filename: | (Active File)

‘tnll--.- **IIIIII’

A |17=50° -
Annotation Group: |Profile Grid - 50 Scale ~
Sheet Model

Model Name: I Route-54 J5P3181 Profile_01
Seed Model: | MoDOT D Size - Design Full Profile Sheet.d |

Filename: | (Active File)

Sheets: |(New) -
A |Full Size 1 =1 -
e |
Drawing Boundary: \Design - Full Profile -
Detail Scale: |1"=50" (By Named Boundary) -

| | Add To Sheet Index L=

Make Sheet Coincident

Open Model

QK Cancel

9-12 Missouri Department of Transportation 1/26/23
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Name — Route-54_J5P3181_ Profile_01

e Sheets will need to be renamed to conform to the “file naming
convention” for contract plans

One Sheet Per Dgn - toggle ON and set location

Annotation Scale (Drawing Model) — 1 “ =50’ select the same scale as from
the Place Named Boundary dialog

Annotation Group - Profile Grid — 50 Scale set to same scale the Drawing
Model annotation scale

Detail Scale — 1” =50’ (By Named Boundary) same scale the Drawing
Model annotation scale

15. Select OK to create the sheets. This will create separate sheet files in the location that
you selected in the dialog box.

16. After the sheets are created, select Update Server Copy on the “Check In” dialog box.

Create new version during Chedk In

Version: |

heck In | Update Server Copy Free Close

17. In the next “Check In” dialog box, select the Check In option.

1/26/23
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Check In *
General
Documents

Mame Ou ™

" M Route-54_I5P3181_Full_Profile_Plan_1.dgn pal

v"ﬂ Route-34_J5P3181_Full_Profile_Plan_2.dgn pol

(H Route-34_J5P3181_Full_Profile_Plan_3.dgn pol

W
< >

Folder: Central Office\CADD Support\Design-ORDVCDMiller\J5F 318 1'\Engineering\Road. ..

Create new version during Chedk In

Version: |

Check In I Update Server Copy Free

Close

18. Open the sheet files and review.

In the Models tool, you will see that it creates a drawing model and a sheet model.

[E Models - X
+ £EY

Type 20/30 MName Description 4+ Design File Sheet Number

E O Route-34_J5P3181_Full_Profile_Plan_3 ¥ chus.\Route-34_J3P3181_Full_Profile_Plan_3.dgn  Route-34_J5P3181_Full_..
B O Route-34_J3P3181_Full_Profile_Plan_3 [Drawing] ¥ :

s, \Route-34_J3P3181_Full_Profile_Plan_3.dgn

The Drawing model is designed to add geometry like text, notes, dimensions, extra

reference files, etc. to the file. The drawing model is still a 1:1 scale, so everything is the
same scale as from the file that you cut the sheets from.

9-14
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B View 1, Route-54 J5P3181_Full_Profile_Plan_3 [Drawing] EI
mréE- i PLOOVY BE AR

<

The Sheet model basically takes what is in the Drawing model and scales it down to fit
the border that is in the Sheet Model.

NOTE: Adding geometry (except for the text that is needed for the border
information) to the sheet model is not recommended or supported by CADD

Support.

1/26/23 Missouri Department of Transportation 9-15
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< View 1, Route-34_J5P3181_Full_Profile_Plan_3
i L LPROVNED| X P

End of Exercise
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9.3 Exercise #3 (Group): Plan-Profile Sheets (Route 54)

1. Create a new 2D file named Named_Boundary_ Plan-Profile_Route-54_J5P3181.dgn
from the Civil_Geometry J5P3181.dgn file located in the data-9 folder.

2. From the OpenRoads Modeling workflow, Utilities tab, select the Coordinate System
tool. Set the GCS to: NADS83 Missouri State Planes, Central Zone, US Foot using the From
File or From Library option.

3. Reference in the following files:

Civil_Geometry J5P3181.dgn
Corridors_ Route-54 J5P3181.dgn
Corridors_ Ramp-4 J5P3181.dgn
Land_Boundary J5P3181.dgn
Terrain_J5P3181.dgn (make active)

4. Turn on/off levels as desired before processing the plan sheets. (This will keep you from
needing to open each created plan sheet to turn off unwanted levels.)

Creating the Plan portion of the Plan/Profile Sheets

Primary Selection Clip Saved Views i Tables Notes Text Ll Annotations " Mam =" Place Named Boundary

" OpenRoads Modeling v : v ’ = ¥ MoDOT Misc. © = pw:\\modot-pw.bentley.com:modot-pw-01\DocumentsiCentral Office\CADD Suppert\Design-ORD\CD\Miller'J5P3181\Engi:

odelDetaiiny Draw g Utilities iTwin View Help
D A pBC - 1"=100'
i\ @ A AS — #
Element Clip Create  Update Saved A?\I’y Place | Place Place | Place Edit Chan%eText A Elemen odel =
Selection L * | Volume (3 | Saved View View Settings Saved View Table | Note Label | Text Tedt Aftributes A% ~ Annotation~ Annotbeac Boundary ~ A Annotation Scale Lgkk

e = Aok Profls Named Brine

5. Inthe Place Named Boundary dialog, change the options as desired to produce the
clipping shapes for the plan view of the plan-profile sheets.

e For class purposes, fill out the dialog exactly like the dialog below.

1/26/23 Missouri Department of Transportation 9-17
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4‘?.;‘ Place Named Boundary Civil Plan — >

Drawing Seed: Design - Plan-Profile - Plan
Detail Scale: |1"=50' A
Name:
Description:
Group: (New) -
Name: Route 54
Description:
[] Start Location: | 602+59.49 %
[] Stop Location: | 645+60.83 R2 >

Length: | 1350.00000 _Predefinedivalues, ==
Left Offset: | -237.042500 \that-are,setiup,to,fits=
Right Offset: | 237.042500 \Withinjthe bordery —

Overlap: | 0.000000 —
Boundary Chards: 1

Unchec k []: Create Drawing

Show Dialog

a) Clipping shape options - set to Civil Plan. |FH,
b) Drawing Seed - sclect Design — Plan-Profile — Plan
c) Detail Scale —1” =50’

d) Name - user defined

e) Start Location & Stop Location - can be typed in or dynamically placed in
the dgn file

f) Overlap - adjust as needed to get additional area 0
g) Boundary Chords - set to 1
h) Create Drawing - toggle OFF

9-18 Missouri Department of Transportation 1/26/23
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1) Show Dialog — toggle Ghosted out

be adjusted after selecting

Note: Length, Left Offset and Right Offset options should not

the desired scale. Adjusting these will produce undesirable results on the final cut

plan sheet.

6. Once the Named Boundary dialog is completely filled out, you can now start the process
to create the plan view clipping shapes for the plan-profile sheets.

Select the alignment to place the clipping shapes along.

\ NN "“&.
RN AR
"“_ “, N Y W

“Complex Element: RTER
., Feature: AlignmentiMoDOT_Baseline_Proposed
s, Active Profile: RTES4PR \ Clothoid Spiral
%, “Level: Roadway-Centerline main
%y, - Ref: 1 (P/_WORKDIR:d0330882\Civil_Geometry_J5P3121.dgn)

N N\, N, R
Mo N, Y \\\/
N\ oy .
R, N v, ™
NN \\ Y, ™
AN NN sV
NN S s
N\ \\\\\\ / I
N

ey
S
7 %

7. Select the start location.

Move along the alignment and left click once you have the desired number of clipping

shapes created.

Left click again in a blank area to accept the clipping shapes.

Note: The Start Location and Stop Location can also be typed in the Place Boundary

dialog if desired.

1/26/23 Missouri Department of Transportation
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Note: Currently, the clipping shapes will not dynamically follow along the alignment.
Also not supported is the ability to move the preceding and following clipping shapes
when moving a clipping shape.

Creating the Profile portion of the Plan/Profile Sheets

8. In the plan view (View 1), select the desired alignment (Route 54) that has a profile
assigned to it. From the heads-up tools, select the Open Profile Model option.

9. Then select the view (View 8) to apply the profile model in that view.

ok A BBLTHNESE S%

= i B, Atachectomgiection - Rt 54 = (5]
-4 PEPT HE TS S B ok A

10. Now create the Profile view clipping shapes.

In the Place Named Boundary dialog, change the options as desired to produce the
clipping shapes for the full profile sheets.

e For class purposes, fill out the dialog exactly like the dialog below.
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J% Place Mamed Boundary Civil Profile — *

sl Drawing Seed: Design - D Size PlanProfile - Profile View v i

sl Detail Scale: |1°=50° ~ | t—
[Name: | Profile
Description;
e— Method: From Plan Group v
s Plan Group: Route 54 Mk
Group: (New) -

Mame: | Route 54 Proposed

Vertical Exaggeration: | 5.000000
Available Profile Height: | 90.000000 s
D Top Clearance:

D Bottom Clearance: | J N @ Tf' ,-JYP{
Elevation Datum Spacing: SHAMEM A - EA

Station Datum Spacing:

Profile Shifts: [Datum Stations -
|:| Use Terrains

e ] Use Active Vertical i m—

|_| Whaole Conduits On

D Create Drawing .,E)*@A N,., E);Tf\@ h =

~sewoees— \(wreate]Drawing

EEHE

a) Clipping shape options - set to Civil Profile.

b) Drawing Seed - select Design - D Size PlanProfile — Profile View

c) Detail Scale - select the same scale from the plan clipping shapes =1” =50’

d) Name - user defined

e) Method - set option as desired = From Plan Group

e Station Limits - option will allow you to dynamically place the
clipping shapes along the proposed profile. This will also use the Start

Location & Stop Location if they are locked.

e From Plan Group - option will place the profile clipping shapes at the

exact same location as the plan clipping shapes.

1/26/23
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f) Start Location & Stop Location - can be typed in and locked to get exact
station limits for the profile sheets

g) Vertical Exaggeration - set to appropriate scale

2 —20 Scale
5 —50 scale
10 - 100 scale
20 — 200 scale

h) Create Drawing - toggle OFF

1) Show Dialog — toggle Ghosted out

Note: Length through Profile Shifts options should not be adjusted after selecting the
desired scale. Adjusting these will produce undesirable results on the final cut

profile sheets.

11. Once the Named Boundary dialog is completely filled out, you can now start the process

to create the profile view clipping shapes for the plan-profile sheets.

Select the profile to place the clipping shapes along.

Active Profile: RTEB4PR
_ -Type: Complex Profile | Line
Level: Roadway-Centerline main
R"[f: =3 (Pw_WORKDIR:d0330882\Civil_Geometry_J5P3181.dgn)

o W
b,j:?" A Q«‘b cﬁbg S Q,:r?@ d"\%e"@%
@0@@@@(8'9@"@\6@@“@

'%-

VAV VN AW Y Y )
& Qi}@q- ﬂbe- @& @Q- & &QTVL%Q- @Q‘ @Qv@@ 5O

*

Left click again in a blank area to accept the clipping shapes.
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;}» TIIIITIIIIIIITIL IIILY

R A A A AL A A A AL ';3"& tn AL 3‘3”
ph; & Q%ﬁﬁﬁ%ﬁﬁ@ B % "@“c%‘ D f'a, éb ﬂ%:{%‘ ‘b"‘b
S P VP FPE T F TS ﬁ:"“ KL

12. (Optional) Use the Adjust Profile Name Boundary tool to vertically move the profile
clipping shapes as needed while keeping clipping shape locked in horizontally.

%? 1"=50°

I'\-.I_a;'r;Ed ‘Q‘a ACS Plane Lock

Boundary = -""- Annotation Scale

Nam "  Pplace Named Boundary

gt Adjust Prefile Mamed Boundary

Note: Currently, the clipping shapes will not dynamically follow along the alignment
and there is no option to move the preceding and following clipping shapes along with
the clipping shape being moved.

When placing the profile clipping shapes using the From Plan Group method, there is no
option to lock the profile clipping shapes with the plan clipping shapes. So if you move
the plan clipping shape, the profile shape will not follow along with it.
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13. Open the Named Boundary Manager to process the Plan/Profile sheets.

Utilities Collaborate View Help

A AAS AT

Be a4 1"=100'
=S . 4 P
: %5 ACS Plane Lock

Place Place Place Edit ChangeText , Civil Element Drawing Named
Note Label Text Text Attributes /™ Labeler Annotation= Model Annotation ™ Section Nawgame A Annotation Scale Lock
Notes Text & Labels & Annotations & Review MNamed Boundari Drawing Scales

Mamed Boundaries

Manage named boundaries and
named boundary groups

yl-E-e-@-M-e-[iten

_,"[ MNamed Boundaries / o

S Name Y Description  File Name  Show

b Plan Groups

Profile Groups
Cross Section Groups

Other Groups

14. Open and select either the Plan Group or the Profile group for Route 54.
15. Check on Show the Create Drawing Dialog

16. Select the Create Plan/Profile Drawing.

—2 .
10er Named Boundaries -

x o ~ g <

Name Y Description  File Name Show

4 Plan Groups
+  Route 54 MNamed_Boundary_Plan-Profile_Route-54_)5P2181.dgn
4 Profile Groups
P Route 54 Proposed L4
Cross Section Groups

Other Groups

17. In the Create Drawing dialog, change the options as desired to produce the plan-profile
sheets.

e For class purposes, fill out the dialog exactly like the dialog below.
e Left side options are for the Plan view clipping shape (top section of the sheet)

e Right side options are for the Profile view clipping shape (bottom section of the
sheet)
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:J Create Drawing

X
Mode: |Plan and Profile i
One Sheet Per Dgn: I Roadway\data-94Plan Sheets', = I
| View Mame: | Route-34_PlanProfile_J5P3181_01 | Route 54 Proposed - Profile 1
* Urawing Seed: [Desi Plan-Frofile - Pl I Drawing Seed: | Design - Plan-Profile - Profile -
:  View,Name, Drawing & Sheet Model : o
: o inte it -t | hoyn iy Sttt View Type:  Civil Profile
¥ Names being E.@EQ@E&@E will Discipline:  Civil
. be reflected in the new,file name Purpose:  Profile View
' Llrawsnn bnde) Drawing Model
Model Name: | Route-54_PlanProfile_J5P3181_01 I Model Name: | Route 54 Proposed - Profile 1-1
Seed Model: | MoDOTD Size - Design Plan-Profile.dgnli| Seed Model: | MoDOT D Size - Design Plan-Profile.dgnli
: Filename: | (Active File) Filename: | (Active Filg)
.
A ey - w_epy
: G 1"=50 “i_‘ 1"=50 -
u | Annotation Group: [Plan Annotation w | Annetation Group: | Profile Grid - 50 Scale ~
sl
L\ 4 Sheet Model Sheet Model
| Model Name: | Route-54_PlanProfile_J5P3181_01 I Model Name: | Route 54 Proposed - Profile 1-1
Seed Model: | MoDOT D Size - Design F’[an—Proﬁle.dgnli' Seed Model: | MoDOT D Size - Design Plan-Profile.dgnli
Filename: | (Active File) Filename: | (Active Filg)
Sheets: |[New) - Sheets: | [New) -
A |Full Size 1= 1 - A [Full Size 1= 1 -
Drawing Boundary: | (New) - Drawing Boundary:  Design - Plan-Prefile - Profile hd

Detail 5cale:

1"=50" (By Mamed Boundary)

Detail Scale: |1"=50' (By Mamed Beoundary)

[] Add To Sheet Index

Make Sheet Coincident
| Open Model

L

Cancel

a)
b)

g)

h)

Mode - set to Plan and Profile
Name - Route-54 PlanProfile J5p3181 01

e Sheets will need to be named to conform to the “file naming

convention” for contract plans
One Sheet Per Dgn - toggle ON
Folder — Path to the data_9 > Plan_Sheets folder

Annotation Scale (Drawing Model) (Both Sides) - select the same scale as
from the Place Named Boundary dialog = 50

Annotation Group (Lt. Side only) - set to Plan Annotation

Annotation Group (Rt. Side only) - set to same scale as Drawing Model
annotation scale = Profile Grid — 50 Scale

Detail Scale (Both sides) - same scale the Drawing Model annotation scale
(By Named Boundary)

18. Select OK to create the sheet. This will create separate sheet files in the location that you
selected in the dialog box.

19. After the sheets are created, select Update Server Copy on the “Check In” dialog box.
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Check In >
General
Documents
Mame Out to
v M Route-54_J5p3181_Plan-Profile_Plan_3.dgn politw
< >
Folder: Central Office\CADD Support\Design-ORDYCDYMiller \15P318 1'\EngineeringRoad. ..
Create new version during Chedk In
Version: | |
Check In I |pdate Server Copy | Free Close

20. In the next “Check In” dialog box, select the Check In option.

Check In ot
General
Documents
Marme Cut to
v MY Route-54_J5P3181_Plan_Profile_Sheets.dgn palitw
v M Route-54_J5p3181_Plan-Profile_Plan_1.dgn politw
v M Route-54_J5p3181_Plan-Profile_Plan_2.dgn palitw
£ >
Folder: Central Office\CADD Support\Design-0RDYCDMiller\15P 318 1\Engineering \Road. ..
Create new version during Chedk In
Version: | |
| Check In | | |Update Server Copy Free Close

This will open the last sheet file created.

In the Models tool, you will see that it creates a plan drawing model, profile drawing
model and a sheet model.
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& Models = X
& & B ¥ x
Type 2D/3D Mame Description 4+ Design File Sheet Number
| [ L] Plan3 v chusershgreencd.sa.hPlan 31.dgn Plan 3
[ ' Plan 3 [Drawing] ¥ clusers\greencd.sa.\Plan 31.dgn
Y I Profile 3 ¥ chusershgreencd.sa.\Plan 31.dgn
< >

The Drawing model is designed to add geometry like text, notes, dimensions, extra
reference files, etc. to the file. The drawing model is still a 1:1 scale, so everything is the
same scale as from the file that you cut the sheets from.

il
I

|

| —
— —
— —
| —
— —
| —
— —
| —
— —
— —
= ——
I ———

HIRIAIE

|

|

M

The Sheet model basically takes what is in the Drawing models and scales it down to fit
the border that is in the Sheet Model. Adding geometry (except for the text that is needed
for the border information) to the sheet model is not recommended or supported by
CADD Support.
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End of Exercise
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9.4

Exercise #5 (Group): Editing Plan-Profile Sheets (Route 54)

Open the Route-54 Plan-Profile J5p3181_02.dgn file from the data-09/Plan_Sheets
folder

Open the Drawing Model (the drawing model is where the plan sheets should be edited)

I - — +——+1+— —-—
| | | | | | | | | | | | | | | | | | 1 | | | ]
i I ——— — — I —— — 1
I

[

MName Minclel
Ll-l'_.tl Route-54_15p3181_Plan-Profile_ 2 [Drawing] Yiews IE Route-34_15p3181_Plan-Profile_ 2 [Drawing]

L] Route-34_1op _Flan-FProtile_ £ Views oute-34_13p _Flan-FProfile_ 2
l_[_,I':I Route-54_15p3181_Plan-Profile_ 5 Views @ Route-34_153p3181_Plan-Profile_5

<
© -0~ ® [ ruesisprere - | gl S [s [ B Al 7O © X
Change Level > Identify element | ‘|USEF‘.PREF unloaded.

Moving text in reference files:

Open the Reference Dialog, Identify the reference of the text/geometry

[ R ll? B

[B] References (6 of 6 unique, & displayed)
Tools  Properties

[El-/2 % & €9 ¢ a2 2 58 ¢ & 2% O 53 HiiteMode: [Boundaries ~

Hierarchy Slot 2 4 File Name Model

=4 Route 54 - Plan 01.dgn, Route 54 - Plan 01 [Drawing] 1 PW_WORKDIR:dms1963M\ Terrain_JSP3181.dgn  Default

£+ Route 5..\Named_Boundary_Full-Plan_Route-54_J5P3181.dgn, Default 2 PW_WORKDI..\Corridors_Route-54_J5P3181.dgn  Default
PW_WORKDIR:dms19634\Terrain_J5P3181.dgn 3 PW_WORKDIR:dm...\Civil_Geometry_J5P3181.dgn Default
( WORKDIR:dms19634\Corridors_ Route-54_J5P3181.dgn, Default / PW_WORKDIR:d...\Land_Boundary_J5P3181.dgn  Default

| WORKDIR:dms19634\Civil_Geometry_J5P3181.dgn, Default Named_Boundary_Full-Plan_Route-34_J5P3181.. Default-3D

& PW_WORKDIR:dms19634\Land_Boundary_J5P3181.dgn, Default | (
of, Named_Boundary_Full-Plan_Route-54_J5P3161.dgn, <L I
i Scale [0 0 Rotation [00°00'00"
Offset X [0, ¥

Em .‘ ,v..k;,- rl:‘r n

Nested Attachments: ~ | Nesting Depth: | 99

Annctation Cell \ Text: 4+88.18
Lev

Label

dm<19634\Named Bonndary E@ln Route-54 J5P3181.dgn)
_Geometry_J5P3121.dgn

3 (PW_WORKDIR:dms19634\
la £l

7-belf-4c33-844e-Tr408aaTr5ed Display Dverrides: 7| Mew Level Display: -

Georeferenced: -

In the Reference Dialog, Select the Civil Geometry file, right click and choose the option
to Exchange. This will open the Civil Geometry file up at the location that you are
zoomed to. (Check in the previous file after you select Exchange)

1/26/23
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ot o AR L. . i — - a iema el ..ol

|—£| References (8 of 8 unique, 7 displayed)

Tocls  Properties

'|-‘E o XWERAPPRELDITO

618+78 .38 Hierarchy | Slot
614+54 .15 B-@ Route-34_J5p3181_Plan-Profile_ 2.dgn, Route-54_...
622+93 .93 =8 Route-..\Mamed_Boundary_J3P3181_Route-34.dg
20°2'53.8" é- WACorridors_Route-54_15P3181.dan, ...
2°23'14 4" b ..\Civil_Geometry J5  Attach...
'3::'9 - :‘:3 . W&l .\ Corridors_ Ramp-  Detach

0 W8 Ref, Corridors_F.ofite Exchange

& ..\SuperelevationLls =

Open in New Session
Activate

h ...\Land_Boundary_)

5. Verify that the Graphic Group Lock is toggled on so when we grab the text the whole text
cell moves as on. Hover over the icon (located at the bottom right of the MicroStation
Window) and it will show all the locks that are currently being utilized.

—
Active Locks: AS,GG, 5N, MS
Association v
Graphic Group >
Snap
Annotation Scale
| 7] &] 1606334.7286, 266250.6391 | |®®

(Optional) If the Graphic Group is not on, select the pad lock icon and then select the
Graphic Group icon

563056}' 17

Annotati

Level: Dri
Stationin

A EE I,I—»:) )
[reseven] ;
Annotation Grid  Graphic
Scale Lock Group J o

| # @%@ X~ _d | o [l = -

Locks fa

| 24T

6. Reference in the Corridors files for Route 54 and Ramp 4 for reference locations of
geometry and text.
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7. Moving the Text cell:
a) Select the Text cell (In this case the curve data)

b) Left click and hold the button down to drag the cell to a location where it won’t
interfere with other geometry or text.

Hierarchy
8] [Civil_Geometry_I5P3181.dgn, Default

Hierarchy
-] [Civil_Geometry_J5P3181.dgn, Default
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8. Open the Route-54 Plan-Profile J5p3181 02.dgn file from the data-09/Plan_Sheets
folder. Once opened you will see that the text cell has been moved.

Open

MNew
Open Recent Files for J5P3181

Save You haven't opened any files recently. To browse fu

Save As =

Update Server Copy

Adding a North Arrow using the MicroStation AccuDraw Tool
9. Verify that the Drawing scale is set to 17 = 50’

‘ gl * MoDOT Misc. *_ = ¢

Home Terrain Geometry Site Corndors o Drawing Producticn tilities iTwin View Help
oy %y g O EAE AL AT A T
£ A A REC v =
m - * X @ ] H K At At Wb I N = e
. Element ., Clip Create  Update Saved _ Appl Place Place Place Place Edit ChangeText ', Element Model Named
@y Selection [} ™ | Volume (1 Saved View View Settings SavedView  Table Note Label Tt Text Atributes A v Annotation= Annotation~ Boundary ~ A Annotation Scale Lock
Primary Selection Clip Saved Views | Tables Motes Text = Annotations = Named Boundaries = Drawing Scales

? B View 1, Route-54_J5p3181_Plan-Profile_ 2 [Drawing]
SE-8E-L PLROYDEE| &GS

o)

10. Activate the MicroStation AccuDraw tool by selecting it from the Quick Menu or
through any of the other ways you may prefer.

= pw:\\modot-pw.bentley.com:modot-pw-04\Documents\Training Sandbox\SL\Projects\ ©

& [opmtoevioseing | B 3O WK & - » £ © x woooruee

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View Help

%@, P & & r D @ A B A A B
o o] BX A RBC
rE * @é o O d K v Ar A AA A )
N Element ..., Clip Create  Update Saved  Appl Place | Place Place = Place Edit ChangeText , Civil Element Drawing
@i Selection L0 7 Volume & Saved View View Settings Savedp\lyew Table = MNote Label Text Text Attributes ~— 7 Labeler notation = Model Annotation -
Primary Selection Clip Saved Views fa | Tables Motes Text T | Labels s [
E,R|NoFeatureDeﬁnmon v|.i‘ﬁ£};)§@v&lv@v 's —

B View 1, Route 34 - Plan 01 [Drawing] Toggle AccuDraw

)% -4 PRPEOV D EE GRS
o Ty i T U U v S Y WY
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11. Navigate to the North Arrow cell by changing the Workflow to MoDOT CADD
Detailing Standards

EJ |OpenRDad5 Maodeling

OpenRoads Modeling
OpenRoads Drawing Progliction

= Survey

= Geotechnical
Reality Modeling

g @ o HE T & = * MoDOT Misc. -

1etry Site Corridors Model Detailing Draw
R (W8

B ~ @1
. - | Expl Attach )
&0 &0 Rt Tools = %' oo~ -

Prirnary

____ Drawing
: \ofile_2 [Drawing]
90| EE| Ny

12. Select the Design tab. Select the Graphic Scales button to open the pull down Select

the North Arrow.
&1 MoDOT CADD Detailing.._~ &~ [3 & H ke [fa & = ® MoDOT Misc. ™
Bridge Design
& MNone ™ | Default

[+ II
| reerremn) - N

= S v|[= = - v General Preliminary Graphic Scales - Title T
=0 =0 =0 Q0 &0 Annotation » Strip Maps ~ Patterns - Morth Arrow > Sheet~ Sec

Attributes _¢,_ North Arrow
Gé‘\ B View 1, Route-34_15p3181_Plan-Profile_ 2 [Drawing] -¢- Graphic Scale 1" = 1/2 Mile
Hem oL ® OGS = -

Tkt Ceal a1 A

13. Once the North Arrow has been selected it may be displaying straight up and not as “true
north” of the project

Active Angle: | 00°00'00" =

X Scale: | 1.000000

-
=
¥ Scale: | 1.000000 L

[] Place as Shared Cell

i

14. Select the AccuDraw banner of the dialog. Type the letter T to change the direction of

the North Arrow to the project’s True North. Type the letter V to change the direction
to the view’s North.
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Place the North Arrow by data pointing (left mouse click) in a clean unused area within
the white border of the Drawing Model shape.

Active Cell: | NAR
Active Angle: | 00°00'00"

X Scale: | 1.000000
¥ Scale: | 1.000000
[] Place as Shared Cell

NOTE: Clean and organized plan sheets are the desired look so avoid placing elements,
cells, and text over other each other when at all possible.

15. Adding a Graphic Scale to your plan sheet:
a) From the MoDOT CADD Detailing Workflow, select the Design tab,
b) Select Graphic Scales — Patterns — North Arrow button on the ribbon,
c) Select the Graphic Scale 1” =50’

ﬂ MoDOT CADD Detailing... ~ ft§ ~ [q'. =] H l'L::; I}Q * g #* MoDOTMisc. = = pw:\\modot-pw.bentley.com:modot-pw-01\Documentsh Central Office\CA

I 4
. i 4> n E A
& |Graphic Scale 1" = 50 Default :Il / s Ve
— - | [= . |[= . . . General Prelimira Graphic Scales - Title Typical Quantity Plan Sheets Plan
L0 =0 =0 Qo fa0 Annotation * Strip Maps | Patterns - Morth Arrow » Bheet ~ Sect?ons * Sheets ¥ - Geometry = Sheets - Noter

Attributes NortHiarrow

e

B View 1, Route-534_J5p3181_Plan-Profile_ 2 [Drawing]

E-&x~- 2P LPROY N B IYS

Graphic Scale 1" = 1/2 Mile
GrapHic Scale 1" = 1 Mile
Graphic Scale 1" = 2 Mile

Graphic Scale 10
Graphiic Scale 20
Graphfic Scale 1" = 10"
Graphfic Scale 1" = 20°
4 Graphlc Scale 1" = 30°

saipadoy @"I 1auo)dxg ;@l

_¢._
_¢._
_¢._
4+ Graphi Scale 5'
_¢._
_¢._
_¢._
_¢._

_¢,_

&

d) Data point the desired location to place the Graphic scale cell,
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AccuDraw

Y | -757.4938

e) Right click to reset the tool

Masking items from the plan sheet

Active Cell:
Active Angle:
X Scale:

¥ Scale:

GS3
00°00"00"

1.000000 2
1.000000 |

[] Place as Shared Cell

16. To remove/mask items from a reference file as in any elements follow the next few

steps:
a) Open the Sheet Model

b) Change the Workflow back to OpenRoads Modeling

c) Select the Drawing tab
d) Select the Fence tools
e) Change Fence Type to Block or Shape

f) Create a block or shape around the stationing to be masked

1/26/23 Missouri Department of Transportation
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g)
h)

7
k)

@ Place Fence —

Block hd

Fence Mode: | Inside A

Open the Reference dialog

Open the Hierarchy Tree

Select the + (plus sign) to open the Drawing Model reference

Right click on the Drawing Model reference
Select the Clip Mask option

Move

Copy

Scale

Rotate

Merge Into Master
Make Direct Attachment
Add Link to Element

Create Drawing Boundary

Lo D P

T = ¥

| Clip Mask

E| References (8 of 8 unique, 3 displayed)

Tools

'E:r__x.}"

Properties ate From Saved View

ush to Saved View

(=]

ﬂ-

Hierarchy

Update From iModelHub
v& Route 534 - Plan 01.dgn, Route 34 - Plan Settings

|Boundaries e

Slot
1

él @'Route 54 - Plan 01 [Drawing]-1, Route 54 - P|a|nur.t;gr1, FOUTE = FTarm ...

T ROUL...\Narmed_poundary_rui-Plan_Route-34_JJP 3 1o 1.agn, Deraurt
@ PW_WORKDIR:dms00168\MoDCT_Design_Border.dgn, D Size Plan Border

1) Accept (Left click in a blank area)
m) Accept in a blank area again to drop the fence (or hit F 4 on the keyboard)

P 3 FileName
LAMNamed .
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n) This process will mask out the unwanted station from another alignment that is not
needed to be shown in this set of plan sheets.

S L PR —— o,

& L -
Blool., B L o
Rl+—-4= B v | Ll

Tools  Properties

' e AR I LTI N Hilite Mode: | Boundaries ~
Hierarchy Slot ‘{3 A File Name
=] Route 54 - Plan 01.dgn, Route 534 - Plan 01 1 wNamed_Boundo
=] @ Route 54 - Plan 01 [Drawing]-1, Route 54 - Plan 01.dgn, Route 54 - Plan ...
+ @ Rout.\Named_Boundary_Full-Plan_Route-54_J5P3181.dgn, Default
ﬁ PW_WORKDIR:drs00168\MoDCOT_Design_Border.dan, D Size Plan Border

NOTE: the goal is to produce clean plan sheets using the MoDOT standards. Avoid
placing notes, leaders, cells, linear elements over any other items to achieve clean and
readable plan sheets.

End of Exercise

1/26/23 Missouri Department of Transportation 9-37



Chapter 10

Pavement Markings

LO. T ODBJECTIVES .uveeiiieiiieeiieeiie et ette et et e sttt et e st e e bt e eabeesaeassbeensaesabeenseassseenseessseenseassseenseennseenns 10-1
10.2 Point Symbols — Typical Pavement Markings............ccccveeviieeiiieeiiieeieeeiee e 10-1
10.2.1 Placing Pavement Markings ...........cccoevieriiiniieiiieiienie ettt 10-1
10.2.2 Modifying Pavement Marking Points...........ccccueeeiiiieriiieiiiecieeeeeee e 10-4
10.2.3 Pavement Marking Symbols Report ...........cccveeiieiiiiiiiiiiiiicieeeeee e 10-6
10.3 Linear Pavement Marking through Standard Templates ...........ccccoevveeveiieniiiencieceiee e, 10-7
10.3.1 Pavement Marking Templates ............ccceeeuiiiieiiiieiieeie et 10-7
10.3.2 Assigning Pavement Markings to Corridor Templates..........cccceeeveereieencieeencreeennnen. 10-8
10.4 Custom Pavement Marking Templates............ccceeviieriiiiiiiieiiieieee e 10-9
10.4.1 Adding the Pavement Markings to a Corridor Template.............ccceevevveerrirennennne. 10-10
10.5 Civil Geometry Pavement Markings ...........ccoecieriieiiienieiiiieniecieeee et 10-12
10.5.1 Adding the Pavement Markings By Civil Geometry..........cccccveevevierciieencieeecieeenee, 10-12
10.5.2 Adding Start Station to Pavement Markings ...........cccccoeeueevieeiienieeniienieeieeeeene. 10-14
10.6 Pavement Marking REPOTLS.......ccveieiuiieeiiiieeieeciie ettt et e e e e 10-14
10.6.1 Point Pavement Marking REPOTLS ........c.cooiiriieiiieiieieeieeieeeeeee e 10-14
10.6.2 Linear Pavement Marking RepOrts .........cccveveiiiiriiieeiie e 10-16
10.7 Group Exercise — Ramp 4 Linear Markings ............cccoevierviiinieiiiieniiiieeie e 10-18
10.8 Group Exercise — Ramp 4 Point Markings ............cccvveviiiiiiiieiiieecieeeeeeee e 10-24

9/6/22 Missouri Department of Transportation






ORD Road 1 Chapter 10 — Pavement Markings

10.1 Objectives

The purpose of this chapter is to show the user how to use the multiple tools to place
pavement markings including symbols, stop bars, centerlines, edge lines and more.

e Point Tools to Place Symbols such as Left Turn, Stop Lines, etc.

e Linear Pavement Marking through Standard Templates

e Linear Pavement Markings through custom Template points

e Linear Pavement Marking through Horizontal and Vertical Geometry Tools

e Reports for Pavement Marking (Points and Linear)

10.2 Point Symbols — Typical Pavement Markings

Pavement Marking symbols are MicroStation Cells that can be placed on Civil Points and
given elevation. The elevation will create the Cell and place it in the 3D model. This is
possible in ORD with new elevation options which will be described in this section.

10.2.1 Placing Pavement Markings
To place a standard MoDOT Pavement Marking, utilizing the Civil Geometry Point tool:
1. Open the Tab Geometry from the Ribbon

2. Select the Point tool

Geometry Site Corridors Model Detailing Drawing Production D

Import/Export ~ ™ \ L Offsets and Tapers

i S >
& ¥ |/ O
Ciwil Reports | Lines  Arcs
Standards * Toggles = v r *

Design Elernents = Reverse Curves =

- _
= Spirals

General Tools Harizantal

3. The Point dialog box opens. The Feature Definition area allows for the selection of a
pavement marking. Click the down arrow next to Feature Definition.

4. The Pavement Marking cells are located under:
e Point
o Design
= Design Standards
e Pavement Markings

Select a Pavement Marking (Ex. Left Turn Arrow)
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42 Point — x

Elevation ~
Elevation Mode |N|:|ne o |
Rotation »
Retation Mode |Nn:|ne o |
Feature ~
Feature Definition |Hc: Feature Definition |
Name [ E""i Point I/\\T ~
o =@ Bridge
Description ’ -8 Design

- Design Standards
l.,,i Drainage

l.,,i Environmental
- Pavement Markings
----- @& Bike Letters

----- & Left Lane Drop

= gight Amow
----- & Rairoad Crossing
----- & Right Lane Drop vl

M L e 1

5. Once Selected, Choose the Elevation Mode. To allow for a Pavement Marking to show
on the corridor’s 3D surface, select Plan Element.

Elevation

Elevation Mode |F‘Ian Blement w |I

6. Choose a Plan element such as the Baseline or Centerline. Place a positive number in
the Elevation Offset to make sure the Pavement Marking is above the corridor surface.
For example, Ramp 4 alignment elevation and 6 above that elevation.

(if known, you can enter the Value of the Elevation by choosing Value for your Elevation
Mode and keying in the elevation.)

Reference Elevation Alignment |Hamp 4 w |

Elevation Offset [0.5000 |
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7. Next, select a Rotation for the cell. None, Absolute Value, or Relative to alignment. If
Relative to Alignment is chosen, then select a Reference Rotation Alignment. For
example, Ramp 4.

Rotation ~
Rotation Mode |Helati~.re to alignment w |
Feference Rotation Alignment |Hamp 4 w |

8. Move out on to the drawing screen. The prompt will read Enter Offset. This will be the
vertical offset from the alignment elevation. If you have keyed in the elevation offset in
the dialog, you can accept that value with a Left Click. If you did not fill it out in the
dialog, this is where you can key in the value (example: 0.5) and Enter.

Enter Offset
{8 | Elevation:Elevation Offset | IR

9. Next Enter Data Point. At this prompt you can place your cell in the drawing. This can
be placed using Civil Accudraw with station and offset, or just by Left Clicking a
location. Left Click to place. (Cell can be moved later as well).

10. After the location is given, the prompt will move to Select Rotation. This can be a
dynamic rotation by moving the mouse, or Key In a specific rotation. Since this example
is based on Ramp 4 centerline, the cell can be placed perpendicular to the alignment by
keying in N9OE and hitting Enter.

Select Rotation

) % Fotation: Rotation | [EINEEENNES

11. Accept the value with a Left Click.
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10.2.2 Modifying Pavement Marking Points
There are several methods for modifying a point after it has been placed.
e Using the Element Section to select the point and move to a new location.
e Select the point and open the Properties Dialog and make any changes.

e Use the Modify Points tool in the Geometry > Horizontal > Points tools.

By the Element Properties dialog
1. Locate the point to be modified.

2. Select the point (Pavement Marking) with the Element Selection tool.

3. Open the Properties dialog. (it may already be docked on the left of the screen) L

4. In the Properties dialog, modify any field to the desired result. For example, change the
cell being used, the scale, the feature name or feature definition or rotation and elevation.

G Properties =X

S| 4 5 Elements (1)
=
=1 4 ¥ Pgint: Left Turn Arrow
& b &) Complex Shape
i
=
=
@
General N
Element Description Point - Left Tum Amow
Cell Name PLTARW
Cell Type Graphic
Clazs Primary
Mumber of elements 1
Template {None)
Annotation Purpose False
|s Annotation False
Geometry ~
» Origin 1606057.3921", 866489 _2468"
Angle S26°0343"W
Scale X 1.00000
Scale Y 1.00000
Feature ~
Feature Definition Left Tum Amow
Feature Name Left Tum Amow
Description Left Amow
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Geometry Points L
X 16D6057.3921"

Y 8664892468

Elevation 780.7052"

Rotation 526°03'43"W

Fotation Offze N90°00°00"E

Raotation Reference Ramp 4

Absolute Angle False
Point Constraints N

Delta Elevation
Reference Alignment

0.5000"
Ramp 4

&

The ORD tool Modify Point is under the Geometry Tab > Horizontal > Points > Modify
Point. This tool is used to change elevation and rotation of a point.

L%
(el
Paint
1. Open the Modify Point tool ’
2. Choose options to change in the dialog
£% Madify Points — X
Elevation A Jfb' Modify Points — W
Mode |‘-,.fa||_|e | Elevation -~
[ ] Elevation No Change Mode |‘-Ia|ue o |
Value _
Rotation Mamed Terrain Model / Mesh [] Elevation |D.DDDE' |
Plan Element
Rotation Mode [ Rotation A
[ ] Raotation [ Raotation Mode |N.:. Change
— [] Rotstion Mo Change Ly
- Absolute Value
2 Relative to alignment
3. Accept the dialog settings with a series Left Clicks on the screen
4. Select the Pavement Marking to modify
Locate Fi rt F'i nt
ll Point: Left Turn Arrow
5. Reset (Right Click) to finish.
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10.2.3 Pavement Marking Symbols Report

There are a number of reports that may be used for gathering information from pavement
marking symbols that have been placed with he Civil Points method described in this chapter.
Perhaps the most common report is the Point Feature Station Offset Elevation Report for those
that are looking for location based on alignment. The Horizontal Point Report works as well
and gives an X,Y,Z format.

/_J;“ - O '™ 7 Offsetsand T
o ) ¥

Rv:e.pu:urts Lines Arcs Point ? e S
= E E * = Spirals *

Horizontal Geometry Report

Horizental Point Report

Profile Report

8 Legal Report

¥ Map Check Report

~  Station Offset Report

P Point Feature Station Offset Elevation Report

Station Base Report

#-  Superelevation Report

1. From the Geometry Tab > Reports choose Point Feature Station Offset Elevation
Report

2. Using this report requires a baseline. At the Locate Baseline Element, choose the
alignment to base the information on. For example, Ramp 4.

3. Then at the Locate Offset Element, select each of the Pavement Markings you wish to
have displayed in the report. They will all show station and offset from that alignment.

4. Reset (Right Click) when finished.

The Report will load with the information. This can be saved off in PDF or Execl.

Station Offset Elevation Feature Report

Report Created: Thursday, October 7, 2021
Time: 9:09:38 AM

Project: Default
Description:
Baseline (Active) Alig t: Ramp 4
File Name: c:\users\smithmG\pwise_local_development\d0334820\Corridors_Route-54_J5P3181.dgn
Last Revised: 10/7/2021 08:00:18

Input Grid Factor: Note: Allunits in this report are in feet unless specified otherwise.

Point Description  Station  Offset Elevation Feature

Left Turn Arrow3  Left Arrow 0+59.270 -9.539 775182 Point\Design\Design Standards\Pavement Markings\Left Tun Arrow
Left Turn Arrow2  Left Arrow 1+94.638 -9.045 771.604 Point'\Design\Design Standards\Pavement MarkingsiLeft Tumn Arrow
Left Turn Arrow1  Left Arrow 3+75.807 -9.473 T74.745 Point\Design\Design Standards\Pavement Markings\Left Tum Arrow
Left Turn Arrow Left Arrow 4+89.128 -8.174 T80.705 Point'\Design\Design Standards\Pavement MarkingsiLeft Tun Arrow
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10.3 Linear Pavement Marking through Standard Templates

ORD offers a component that will draw EOP, CL and other Linear Pavement Markings, by
adding the component to the roadway section template. By adding the component to the
template and applying the correct Feature Definition, linear Pavement Markings will draw
automatically. These Feature Definitions can be changed at any time to accommodate
changes in striping for a given area. This section explains the Pavement Marking templates
that are supplied in the MODOT.ITL for use with MODOT Standard Templates.

10.3.1 Pavement Marking Templates

Templates have been set up with MODOT Pavement Marking Features to match the points in
a Standard MODOT Template for 1, 2 and 4 lane pavements. These work with asphalt or
concrete pavements.

In the MODOT.ITL Locate the Pavement Markings folder.

B Create Template — [m} o
File Edit Add Tools
Template Library Curent Template Display e
odot pw bertley com:modot-pw-01Documents\CADD_Standards\ORD Standards'C{  Name [& White Edge Lines - Double: Yellow Certer Line @ Componerts (O Constraints
N Descrpton: | ] Display Poirt Names
[Z] Drainage ls Tunne! Template [ Display All Componerts

(23 End Conditions
2 Pavement Markings
3 1 Lane (Ramps) ; Centerline_Double_Yellow
=< 4" White RT Edge -4" Yellow Baseline
3= 4" Yellow RT Edge 4" Whie Baselne
5= 6" White RT Edge - & Yelow Baseline
3=¢ 6" Yellow RT Edge - 6" Whe Baseline o ghsphSurf T_CL

& 2 Lane
]
=< 4" White Edge Lines - Single Dashed Yellow Center Line 10-30
»={ 4" White Edge Lines - Skip LT - Solid RT Center Line 10-30
5= 4" White Edge Lines - Skip RT - Solid LT Center Line 10-30
»={ 6" White Edge Lines - Double Yellow Center Line
5= §" White Edge Lines - Single Dashed Yellow Center Line 10-30
»={ 6" White Edge Lines - Skip LT - Solid RT Center Line 10-30
5= " White Edge Lines - Skip RT - Solid LT Center Line 10-30
€3 4Lane
5= Divided 4" White Outer Lines - 4" Yelow Inner Lines - White Skp CL 10-30
=< Divided 6" White Outer Lines - 6" Yelow Inner Lines - White Skp CL 10-30

=< Uncivided with Tuming Lane 4" Whiie Out - 4" Yelow In - White Seip 10-30 LT 4in PM Edge White [
3= Undivided with Tuming Lane 6" Whits Out - 4” Yelow In - Whte Skip 10-30 i cge_yynte "
] Templates
. R LT AsphSurf T_EOP RT_Asphs:
Lbrary Active Template | = net-tCal b« >

Each component in the Template is assigned an XS PM feature that is tied to a 2D and 3D
Linear element. They are set to draw in the plan view. Each point is tied to an EOP or CL
point that is defined in the other MODOT Standard Templates. The next section will discuss
how to use these Templates.
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Name: LT 4in_PM_Edge_Whte  ~| 4| | apply
[] Use Feature Name Overmide: LT_din_PM_Edge_White Close
Feature Defintion: ~ it Markings\XS_PM 4" Solid White| | o
[] Superelevation Flag P 7 Roadway

----- 7] safety and Structures
----- _| Superelevation
----- 4 Template Point Features

-. "n_PM_Edge W hitc | IR N N _| Base
----- ] Curb Gutter

Altemate Surface:

T_AsphSurf T_EOP | | (N R S 7 Guardrail
| Constraints | i i e —4 Pavement Markings

Constrail | | - @ ¥S5_PM 4" 10'-30" White
Type: oo 10 & X5_PM 4" 10'-30" Yellow
----- &8 ¥5_PM 4" 2'-4 White
Parent 1: LT AsphSuf T, | . & ¥5_PM 4" 26 White
----- &8 ¥5_PM 4" 3-5' White
----- & ¥S_PM 4" §-10" White

Value: loso0 | . @ X5_PM 4763 White

Label- I: ----- @ ¥5_PM 4" Double Solid Yellow
@ ¥S_PM 4" SkipLT-SalidRT Yellow

[ Horizontal Feature Constrain &% ¥5_PM 4 SkaRT-Sn:ulldLT Yellow

b ST

------ .8 X5 PM 4" Salid Yellow

These Templates can be Drag and Dropped onto the CL point of existing Templates. Then EOP
points can be merged. When the EOP points are merged, the Pavement Marking components
automatically change the parent points to the existing EOP points that remain after the merge.

10.3.2 Assigning Pavement Markings to Corridor Templates

Pavement Marking Templates are meant to be placed on an existing Corridor Template. They can
be placed on your Template Library Project Templates or in the DGN Templates in-use by the
corridor. The Pavement Markings are drawn in the Plan view on specific levels for Pavement
Markings, so they can appear in sheets that you need them to show. This example will show how
to add Pavement Markings to the Templates already in use in the DGN.

1. Open the Template that is to receive Pavement Markings, either from the DGN or in the
Template Library. For this example, we will do this in the Template Library.

2

Termnplate

2. In the Template Library, locate the Template to be updated and open it in the Template
Editor window on the right. For this example: “J5P3181 Asphalt Pavement 2 Lane w/ Agg
Base Concrete Shoulder”
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3. Locate and expand the Pavement Markings folder in the Library List.

4. Open the folder 2 Lane

5. Select (One Left Click) on 6” White Edge Lines — Double Yellow Center Line
| Pav;ent I"-"Iarkings. N

[ 1 Lane {Ramps)
5 2 Lane
== 4" White Edge Lines - Double Yelow Certer Line
== 4" White Edge Lines - Single Dashed Yellow Center Line 10-30
== 4" White Edge Lines - Skip LT - Solid RT Center Line 10-30
4" White Edge Lines - Skip RT - Solid LT Center Line 10-30
== §" White Edge Lines - Single Dashed Yellow Center Line 10-30
== §" White Edge Lines - Skip LT - Solid RT Center Line 10-30
== §" White Edge Lines - Skip RT - Solid LT Center Line 10-30
1 4 Lare

6. This will place it in the Preview Window. Notice the Green Point in the Preview Window.
This is the point that will match up to the Green Point in the open template.

7. Drag the 6” White Edge Lines — Double Yellow Center Line to the Green Point
(AsphSurf T CL) and let go.

8. On a Standard MoDOT Template the EOP points may automatically merge, causing the RT
and LT Pavement Markings to be based on the EOP points in the existing Template.

Note: You may have to Merge the EOP points, removing the ones that come from the PM
Template. This can happen when points do not have the same name as the PM template. If
lanes are greater or less than the standard 12°, it may be necessary to remove the constraints from
the newly placed EOP’s, Move the points to the EOP’s in the current Template, then Merge.

rline Double Yellow

Surf T CL

AsphSurf B_C
RT GuM_Edge W hite " LT_Gin PM_Edge White

LF~FsphSurf T_ECE, = RT AsphSurf T_EOP
w T Conc T O -EOS

10.4 Custom Pavement Marking Templates

Using ORD Template Components, you can make your own Linear Pavement Markings
through the Corridor Templates. This section will discuss how to set up the component to
have the template place 2D and 3D Pavement Markings in a modified or non-standard
Corridor Template.
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10.4.1 Adding the Pavement Markings to a Corridor Template

These are the steps to add Pavement Markings to a Template in the Template Library for use in a
new corridor or when synchronizing a template that resides in the DGN or directly modifying a
Template in-use in the DGN.

1. Modifying a Template using the Edit Template Drop

2. In the Template Editor, Right-Click and Select Add New Component
3. Choose Circle from the list of options

Add Mew Component b Simple

Template Documentation Link... Constrained
Check Point Connectivity... Unconstrained
Delete Components Mull Point
Change Template Crigin End Condition
Delete Constraints from All Points Cverlay/Stripping
Set Dynarnic Origin Ctrl-D Grlﬁi

4. Left-Click a Center of Circle Location
5. Left-Click on the same location for a 0 Radius Circle

Centerling Double Yellow

44_'_3'-.5-[_1h53urf T CL

6. Double Left-click on the new point to open the point dialog properties
7. Name this the Pavement Marking Type, for this Example — LT_6in_Solid
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Point Properties ot
Name: [ LT_6n_Sold v| #| [ Aoply
[]Use Feature Name Overmide: Close
Feature Definition: v Solid\Pavt Marking 6" White Solid| | _ 5
[ Superelevation Flag o @ Mo Feature Definition
a Linear

Altemate Surface: a Design

{27 DNC

D Drainage

-{_7] Environmental

D Geometry

--|_7] Guardrail and Barrier
{77 Location Survey
77 Miscellaneous

Constraints -7 Modeling
Constrail a Pavement Marking
Type: None --{7] Double Skip Dash

] Horizortal Feature Constrain

8. Add constraints to the new point. Example, a Horizontal from the CL of -1.5 and a Vertical
of 0.1 from the CL.

Constraints

Constrairt 1 Constraint 2
Type: Horizontal e Vertical w
Parent 1: | asphSud_T_CL v 4| AsphSuf T CL v #|
Value: |-1.5000 |[=] [0.1000 |[=

9. Apply and Close
10. Click OK to the Template Drop Editor
11. Notice the new Pavement Marking on the Corridor for the added point
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10.5 Civil Geometry Pavement Markings

Pavement Markings may be drawn using the various Civil Geometry tools, such as, Complex
Element and Line Between Points. Civil Offset tools may be used to offset the EOS inside 1
foot to show a 6” White Pavement Edge for example.

To create Pavement Markings with this method, simply set the active Feature Definition to a
Pavement Marking of your choice and draw the line work. Stations may be given to the lines
as well for reporting purposes.

10.5.1 Adding the Pavement Markings By Civil Geometry

1.

These are the steps to add Pavement Markings to a Corridor by Civil Geometry.

Set the Feature Definition to the desired Pavement Marking. For example Linear > Design
> Pavement Marking > Single Solid > Pavt Marking 6” Yellow Solid

2. Set it Active

3.

[B]Pavt Marking 6" Yelow Soid v ot M |..=+__'£ y, D a

With the Feature Definition active, you can choose any Horizontal Geometry Tool to create
the Pavement Marking. For example, choose Geometry > Horizontal > Complex by PI

4. Create a Horizontal Element

5.

This will show in the 2D view for Pavement Markings. If you wish for it to also appear in the
3D view on the Corridor, you may apply a profile based on the corridor surface Plus a .5
Elevation Difference.
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Open the Profile Model in View 8 for the Pavement Marking

Make sure the 3D model of the corridor can be viewed. Either F6, or have the 3D
model on in the 2D view. For this example, we will use the 3D Model Default-3D.

From the Geometry > Vertical ribbon, choose the Profile Creation > Profile From
Surface

k™ Profile Creation = - 5
k™ Profile From Sl\g‘ace |

Set the dialog up to profile the entire element with a Vertical Offset of 0.5 as shown
in the image. You may also give it a name for the profile.

Jrza“ Profile Fro —
Parameters -
Pint Selection Al v
Profile Adjustment |Nn:-ne o

[ Herizontal Offsets [0.0000

|
|
Diraping Option |Triangles e |
|
Vertical Offsets ~ [0.5000 |

Range ~

Lock To Start

Start Distance 0.0000

Lock To End

End Distance 0.0000 J

Feature S
Feature Definition Use Active Feature
Name B |

Locate First Element to Profile: Select the Horizontal Pavement Marking
Right-Click in a blank area to reset

Locate Reference Surface by choosing the pavement from the 3D model.

= 2y

>

Loc:at Reference Surface - Reset for
Active Terrain Model

2 Asphalt Surface Pavement
T Level: Modeling-Proposed surface-asphalt surface pavement
Right-Click in a blank area to reset

Lock to start and end as shown in the dialog and accept the remaining prompts by
Left-Clicking on the screen.

9/6/22
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j. Horizontal Offset of 0 when prompted and Enter (you could also lock this at 0 in the
dialog)

k. Take a look at the 3D model and the Pavement Marking should now appear over the
Corridor.

10.5.2 Adding Start Station to Pavement Markings

If the stationing needs to be something other than 0+00 for the start of a pavement marking, you
can use the Start Station tool to set the stationing.

1. From Geometry > Horizontal > Modify choose Start Station

Select the Pavement Marking to station

Move the mouse to the desired location to add the stationing and Left-Click

Key in the new station

Nk w

Reporting will now use the new stationing for the Pavement Marking.

10.6 Pavement Marking Reports

Pavement Markings may be Linear or Point markings for the various reports to work. There are
reports for each type. Some are MoDOT created reports, others can use the built in Bentley
reports.

10.6.1 Point Pavement Marking Reports

Point Markings are pavement markings such as turn arrows, lane drops, straight arrows, etc. they
are placed using the Civil Point Placement tools. The Feature Definitions of these points allows
them to be reported on using the Civil Reports.

1. From the Geometry > General Tools ribbon, expand Reports and select Point Feature
Station Offset Elevation Report
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E_.' = O " 3~ Offsets and Ta
o bl

) . A Reverse Curve
Reports = Lines Arcs  Point

v * =L Spiralz v

Horizontal Geometry Report

Horizontal Point Report

Profile Report

| Legal Report

2 Map Check Report

7 Station Offset Report

7 Point Feature Station Offset Elevation Report
Station Base Report

i}

Superelevation Report

2. Locate Baseline Element: This is what the report will use for station and offset of the
pavement marking. In this example, Ramp 4.

T o

Locate Bazeline Element |
Complex Element: Ramp 4
Feature: AlignmentiMoDOT_Baseline_Proposed
Active Profile: Ramp 4 Proposed \ Arc
Level: Roadway-Centerline main
Ref: 1 (P _\WORKDIR:dl3348200Civil_Geometry _J5P3181.dgn)

3. Next, Locate Offset Element, will be each of the Pavement Marking Points to be included in
the report. Select each Pavement Marking Point.

Lu:uate Mext Ds et Element - Reset To

Complete
PRl Fcint: Left Turn Arrow | Line
Level: Traffic_Control-Permanent striping

4. When finished selecting items, Right-Click in a blank area.
5. The report will display with the standard Bentley Report.
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MoDCT =

I

I Cant Station Offset Elevation Feature Report

I Civil Terrain

I CivilGeometry Report Created: Thursday, October 21, 2021

I CivilSurvey Time: 11:10:35 AM

' CorridorModeling

I Bvaluation Project: Default

I LegalDescription .

I' MapCheck Description:

I Milling Baseline (Active) R 4

I Stakeout Alignment: amp

4 StationOffset R . y
CivilToolsStationOffsetcl File Name: \c(.:\us_edrs\srr;{nhTG‘\SF:lW{JSSEF_'I301caa1I_cheveIopment\d033482[]
CivilToolsStationOffsetExtended.xs! ormaors_route-54_. -
ProfileExistingProposedElevation.xs! Last Revised: 10/21/2021 10:52:15
ProfileExistingProposedElevationExtended.xs| Input Grid Factor: Note: All units in this report are in feet unless specified otherwise.

ProfileStationElevation.xs!
ProfileStationElevationASClLxs!

ProfileStationOffsetElevationASCllxs! Point Description Station Offset Elevation Feature

StationBaseCompare.xs| Left Tumn Point\Design\Design Standards\Pavement

StationBaseCoardinatesas| Arrow3 Lot Arow™,, 0+59.276..9.559 775.162 MarkingsiLeft Turn Arrow

StationBaseCrossSlope.xs| . . .

StationBaseSimpliedCrossSlope.xsl ek Tom Left Arrow 1494538 -9.045 771.604 Pomt.\DESIQH\DESIQH Standaids\Ravement

Stati . Arrow2 Markings\Left Turn Arrow
ationBaseSingle.xs|

StationBaseVerticalClearance vs! Left Turn Point\Design\Design Standards\Pavement

StationBaseWGrades.xs! Arrow Lot Aoy 3475 80T, 9413 T74.745 Markings\Left Turn Arrow

StationOffset.xs! Left Turn Point\Design\Design Standards\Pavement

StationOffsetAlongSingleAlignment.s! Arrow Left Arrow  4+89.128 -8.174 780.705 Markings\l_geﬂ TurngArrow

StationOffsetAlongSingleAlignmentExistGroundx:

StationOffsetAlongSingleAlignmentWRadius.xs|
StationOffsetElevationFeatureas|

Statinn(ffastMorthina Fastine.wsl

10.6.2 Linear Pavement Marking Reports

Linear Markings are pavement markings such as Edge of Pavement, dashed or solid centerlines,
double centerlines etc. These lines can be reported on as well. There is a MoDOT created report
that simplifies the reporting and puts it in a format that’s easily used.

1. From the Geometry > General Tools ribbon, expand Reports and select Horizontal
Geometry Report

:&5? o O 1.*-.s_ 3 Offsetsand Ta
[ )

= ) . A Reverse Curve
Reports = Lines Arcs  Point
- T r v = Spirals ~

@rim ntal Geometry @

¥ Horizontal Point Report

Profile Report
Locate First Element: Select each of the lines that you wish to report on
Right-Click when Finished
Left-Click to accept None for the Event Points option
Left-Click to accept the None for Profile
The Report will be generated. In the left pane, expand MoDOT

Click on the MoDOT _Pavement Markings style sheet to display the Pavement Marking
report.

Nk W
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MaDOT

Cant
Civil Terrain
CivilGeometry

MoDOT_Horizontal_and_Vertical_Alignment_Revie
MoDOT_ORD_Vertical_Channel_Definition_Sta_Ele
MoDOT_Pavement_Markings.xs!

Aquaplaning.xsl

GeometryPoints.xsl
GeometryPointsASCl_CommaDelimited.xsl|
GeometryPoints_FeatureMoPath.xsl
Horizontal AlignmentArea.xs|

Harizontal AlignmentCheckintegrity.xsl

Horizontal AlignmentControllineDataTable.xs|

HorizontalAlignmentCurveDataTablexsl

Horizontal AlignmentCurveSetElementReview.xs!

HarizontalAlignmentCurveSetReview.xs!
Horizontal AlignmentEventPointlistxs]
HarizontalAlignmentintervalXYZ.xs|
HarizontalAlignmentLength.xs!
HarizontalAlignmentReview.xs|
HorizontalAlignmentReviewASCllxs!
Horizontal AlignmentReviewWithPlxsl
Harizontal AlignmentStationEquations.xsl
Horizontal AlignmentToTIW.xs!
HorizontalAndVerticalAlignmentReview.xsl
HorizontalElementsTable.xsl
HorizontalElementsTableSimplified.xs]
HorizontalElementsXYZ xsl
HorizontalRegressionPaointsNSlews.xs|
HorizontalRegressionPaintsReview.xsl
SettingOutTable.xsl
SettingOutTableDeflection.xs!
Traverse.xsl

TraverseCurveASCllxsl

Project: Default

Pavement Markings Report

Report Created: Thursday. October 21, 2021
Time: 12:12:09 PM

File Name: c\users\smithmB\pwise_local_development\d0334820\Connector_Rd_Corridor dgn
Last Revised: 10/21/2021 12:06:21

Note: All unitz in this report are in feet unless specified otherwise.

Pavement Marking Type

Length

RT_6in_PM_Edge_White

Start Station (START) 0+00.000 R1
Pavement Marking Type

1000.000

Length

LT_Bin_Solid

Start Station (START) 0+00.000
Pavement Marking Type

1000.000

Length

Centerline_Double_Yellow

Start Station (START) 0+00.000
Pavement Marking Type

1000.000

Length

6" Yellow Solid

Start Station (START) 0+00.000
Pavement Marking Type

95.032

Length

LT_in_PM_Edge_White
Start Station (START) 0+00.000

1000.000

9/6/22
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10.7 Group Exercise — Ramp 4 Linear Markings

In this exercise, we will work together in the class to place baseline and edge of pavement
markings on Ramp 4.

1. Open the file Corridors Ramp-4 J5P3181.dgn from the data-10 folder.

2. Hit F6 to show both 2D and 3D views (if not already displaying)

Open the J5P3181.itl in the data-10 folder from the Corridors Tab = Template Tools =
Create Template .

Corridors Medel Detailing

& Copy Template Drop ; P -

I Import IRD
Template

Transitions =

4. Check to make sure the Pavement Markings folder is in the list of folders. This will also set
the current ITL, so that we may choose the pavement marking templates.

EE Point Mame List
7| Components
7] Drainage
7] End Conditions
3 J5P3181
—4 Pavement Markings
& Lane (Ramos)
= 4" White RT Edge -4" Yellow Baseline
= 4" Yellow RT Edge 4" White Baseline
= §" White RT Edge - 6" Yellow Baseline
= B" Yelow RT Edge - 8" White Baseline
1 2 Lane
1 4 Lane
] Templates

5. Review the current 2D and corridor view
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6. Locate the first template drop (purple dashed line shown in step 3). From the heads-up
display choose the Edit Template Drop tool.

7. Once the Template Drop appears in the editor, locate the Pavement Markings folder on the
left panel and expand it out.

8. Expand 1 Lane (Ramps)

9. For this exercise, we will place a 4” Yellow Baseline and a 4” White EOP. Select the 4"
White RT Edge -4" Yellow Baseline to show it in the Preview Pane.

10. Drag this template to the editor window and Right-Click while dragging. Select Reflect.
11. Drop the pavement marking template off on top of the Cone_CL point (It will turn white)

i "F_I: urb_Subsurf_Edge

LT_BguBaBe BOF EOP
LT_AggBase B EOP1
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12. The Pavement Marking point and the EOP point are placed in the middle of the roadway.
We need to move the EOP point to be on top of the EOP point in the Ramp 4 template.
Right-Click on the new point AsphSurf T_EOP and select Delete Both Constraints.

Add Mew Component -]

Template Docurmentation Link...
Check Point Connectivity...
Delete Components

Change Ternplate Crigin

Delete Constraints from All Points

Edit Paint...
Add Constraint -]
Delete Both Constrain

Delete Slope Cu:unstri‘:%t

13. The AsphSurf T EOP point will turn Green. This indicates all constraints have been
removed.

14. Right-Click over the AsphSurf T EOP point and select Move Point.

15. Move the point over the top of LT _Conc_T_EOP

16. Right-Click again over the AsphSurf T EOP and click Merge Points

17. Select the AsphSurf T _EOP to delete

AephSurf_T_EOP
LT Conc_T_EOP
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18. Since the point has been merged, now the RT _4in_ PM_Edge White point will change it’s
parent point to the LT_Conc_T_EOP. You can double click on the
RT _4in_PM_Edge White point and review the point properties to see the change.

Point Properties x
Name: [RT_tin_PM_Edge Whte  ~| #| [ Ay |
[] Use Feature Name Overide: RT_din_PM_Edge_White Hoae
Feature Definition: v Solid\Pavt Marking 4" White Solid < Previous |
[] Superelevation Flag : :
Altemate Surface: | v|

Member of

Bottom Mesh

Constraints
Constraint 1 Congtrai
Horizontal ~| Vertical v N
< s o v 3

19. Close the Point Properties dialog
20. Click OK to the Editor box

21. View the 3D model to see the pavement markings appear on the pavement.
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22. Since there are 2 templates in this corridor, we must make the change to the second template

as well. Locate the 2" template’s purple dashed handle and open the Template Editor for
that template.

23. Repeat steps 7 — 20 for the 2" template to add the pavement markings to the remaining
Ramp 4.

Note: The points in Template 1 and Template 2 are named the same and will report back as one
element for the full length of the corridor. If for some reason you want the pavement
marking to be separated for quantities, simply rename the point for the pavement marking
by adding a number to the end. For example: Change the point name on Template 2 from
Centerline_Solid_Yellow to Centerline_Solid_Yellow2. This will separate them out.
You would then need to add a Start Station value to the 2" set of pavement markings. For
this example, you would change the Start Station to 2+50.

24. Run the report for the Linear Markings. Geometry Tab =» General Tools Section =
Reports Tools = Horizontal Geometry Report.
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25. Select the White EOP Pavement Marking line and the Yellow Baseline for Ramp 4.

Locate Mext Element - Reset To
Complete

Complex Element: Centerline_Solid_Yellow

h Belongs To: Ramp 4
Feature: Linear\Design'Pavement Marking'Single SolidiPavt Marking 4" Yellow Solid
Active Profile: ProfileByTemplate | Arc

e | evel: Pavement Marking Yellow

26. Right-Click to end the selection process

27. Left-Click to accept None for Event Points

28. Left-Click to accept None for Profiles to include
29. The report will display. Review the report.

4 MoDOT =

MoDOT_Horizontal_and_Vertical_Alignment_Revie Pa\f’ement Mark|ngs Report
MoDOT_CORD_Vertical_Channel_Definition_Sta_Ele
| MoDOT_Pavement Markings.xs! Report Created: Friday, October 22, 2021
Cant Time: 8:36:08 AM
I Civil Terrain

4 CivilGeometry Project: Default
Aquaplaning.xsl

GeometryPointsxsl File Name: cilusers\smithm6\pwise_local_development\d0332773\Corridors_ Ramp-4_J5P3181.dgn
GeometryPointsASCIl_CommaDelimited.xsl Last Revised: 10/22/2021 08:27-33
GeometryPoints_FeatureMoPath.xsl

HorizontalAlignmentirea.xsl

Horizontal AlignmentChecklntegrity.xsl

Note: Allunits in this report are in feet unless specified otherwise.

HaorizontalAlignmentControllineDataTable.xs! Pavement Marking Type Length
Horizontal AlignmentCurveDataTable xsl RT 4in_PM_Edge_White 494 407
HorizontalAlignmentCurveSetElementReview sl N .
HorizontalAlignmentCurveSetReview.xs| Start Station (START) 0+00.000

Horizontal AlignmentEventPointlistus] Pavement Marking Type Length

Horizontal AlignmentintervalXYZ.xs! - _
HorizontalAlignmentLength sl Centerline_Solid_Yellow 500.000

Harizontal AlignmentReview.xs] +
HorizontalAlignmentReviewASCllxs] Start Statign (START)0+00-000

30. Close the Report
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10.8 Group Exercise — Ramp 4 Point Markings

In this exercise, we will work together in the class to place Point Markings. We will use Civil
Accudraw to accurately place each point marking and base elevation off Ramp 4 baseline profile

elevations.

1. Continue (or open if necessary) in the data-10/ Corridors_Ramp-4_J5P3181.dgn

. Hit F6 to show both 2D and 3D views (if not already displaying)

2
3. Zoom in to the area of Ramp 4
4. Start Civil Accudraw with Station/Offset option selected

£ o | - L O @

5. From Geometry Tab =» Horizontal Section = Point Tools = Point

I Geometry I Site Corridors Model Detailing
Import/Export ~ LY #

N »
Ha, - o O
Civil Reports

Toggles = -

Design Elernents =

Lines  Arcs
Standards ~ ud r

Drawing Production

o — Offsets and Tap

A Reverse Curves

General Tools

V|JF'{"'H+ ,&

—

LOMOH D B &= g

Point
* = Spirals ~
+ Poipt
. Equal Space Points

¥ Locate Point

i—? Madify Points

6. In the Point dialog, set the following:

a. Elevation Mode: Plan Element
Elevation Offset: 0.5
Rotation Mode: Relative to alignment
Rotation: N00d00°00’E
Feature Definition: Straight Arrow
Name: Straight Arrow

@ mo Ao o

Description: Straight Arrow

7. At the prompt Locate Elevation Plan Element select Ramp 4 Baseline

Locate Elevation Flan Element
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Missouri Department of Transportation

9/6/22



ORD Road 1 Chapter 10 — Pavement Markings

8. Accept the Elevation Offset of 0.5000 that has been entered into the dialog.
9. At the prompt Locate Reference Element for Rotation select Ramp 4 Baseline

Locate Elevation Plan Element

W L RN

10. Set the Civil Accudraw to be based off the Ramp 4 Baseline. Tab down to the Offset Field
in Civil Accudraw and hit the letter O.

Select & reference
element or Resetto &
return to command. g2

Enter Data Point

Complex Element F‘.'_E?Tlp 4

11. At the prompt Select a reference element... select Ramp 4 Baseline

12. In Civil Accudraw Key in 0+50 for the Station and hit Enter to lock it in

13. In the Offset field key in -9 and hit Enter to lock it in

14. Left click in a blank area to accept the key ins

15. Left click to accept the rotation of N00d00’00”E based on Ramp 4 direction

16. Repeat the necessary steps to place Straight Arrows at the following locations:
a. Station 2+50 Offset -9.00’

b. Station 4+00 Offset -9.00°
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17. Place a Left Turn Arrow at Station 4+50 with an Offset of -9.00° Rotation N9OE

SEtiur 4+2501
Offset | 208535

Select Rotation
% Fotation:Rotation | [EEUEIINS

18. From the Geometry Tab =» General Tools Section = Reports Tools =» Point Feature
Station Offset Elevation Report

05 2 O . — Offsets and T4
-

A Reverse Curve

Reports  Lines Arcs  Point
T T T r 2 Spirals T

Horizontal Geometry Report

*  Herizental Point Report
Profile Report

1 Legal Report

2 Map Check Report

© Station Offset Report

#' Point Feature Statign Offset Elevation Report

Station Base Report

- Superelevation Report

19. At the prompt Locate Baseline Element select Ramp 4 Baseline

20. At the prompt Locate First Offset Element select the 3 Straight Arrows and the Left Turn
Arrow.
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21. Right Click to reset and automatically open the report

Station Offset Elevation Feature Report

Report Created: Wednesday, November 3, 2021
Time: 8:39:18 AM

Project: Default
Description:

Baseline (Active)

Alignment: Ramp %

File Name: " 1:03181 dgn
Last Revised: 11/3/2021 08:35:16

clusersismithmB\pwise_local_development'd03348200\Cornidors_ Ramp-

Arrow Arrow

Arrow Arrow

Input Grid Factor: Note: Al units in this report are in feet unless specified otherwise.
Point Description Station Offset Elevation Feature
Straight Arrow Straight 0450.000 -9.000 775553 Point\Design\Design Standards\Pavement Markings\Straight

Straight Straight 2450.000 -9.000 771,591 Point\DesigniDesign Standards\Pavement Markings\Straight
Arrow1 Arrow Arrow
Straight Straight 4+00.000 -9.000 775.859 Point\Design\Design Standards\Pavement Markings\Straight
Arrow?2 Arraw Arrow
Left Turn Left Arow 4450.000 -9.000 T78.553 Point\Design'\Design Standards\Pavement Markings\Left Turn

22. Zoom around the 3D Model to view the Pavement Markings on the corridor

9/6/22 Missouri Department of Transportation
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» Parent point is placed first
» Child placed to the right of Parent is positive distance
» Child placed to the left of Parent is negative distance
» Child placed above the Parent is positive distance
» Child placed below the Parent is negative distance

» Slope is algebraic slope

Vertical Vertical
. () (-) !
Positive Distance Distance Negative
Slope Slope

Horizontal (+) Distance

Horizontal (-) Distance

Point Properties X

s e ] +| [ ]

RT_AsphSurf_T_EOP Close

Po|n 1_ Con 'ITOl 1 E v ures\Pavement\XS_AsphSurf EOP ZPrevion

Superelevation Flag

2 o Altemate Surface: roposed Finis rade
Horizontal Feature Constraint [PoooiratesGate ]

Member of:

Next >

Parametric Constraint

Point Constraint -

Constraint 2
Horizontal

AsphSurf_T_CL

RT_Pvmt_Surf_Asph_Slo v RT_Pvmt_Surf_Asph_Wir v

Horizontal Feature Constraint |+ Linear\Design\DNC\DNC
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