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Course Overview

In these exercises you will learn how to  create horizontal and vertical alignments. This guide will
not document each tool that is available on the OpenRoads interface. See the online help for
commands not detailed in this document.

OpenRoads Designer CONNECT Edition Help

Skills Taught

9 CTDOT Alignment and Linear Feature Definitions uses

1 Horizontal Centerline Layout

1 Horizontal Alignment Annotation

1 Vertical Profile Creation

1 Driveways

1 Placement of Non - Centerline Geometry

1 Reporting
These workflows detail the Centerline 6Alignment B layout informationthat should be contained in
an alignment base model design file. The alignment base model file will reside within the project
folder structure the ..\ Highways \ Base Models folder. Depending on the complexity of the project
one or more alignment files can be created. Horizontal alignments and vertical alignments

(profiles) are stored in the alignment DGN file(s). References files such as survey and terrain files
are attached without  nesting.

We will also cover other Geometry Feature Definitions 6 . . _that ame available with the
workspace and their uses.

4@ Line - X
(e NSV
Parameters ~
[] Distance 37314
[ Line Direction |NS0°00°00"E
Feature L

Feature Definition

’ @ MNo Feature Definttion
AMignment

8 Existing Geometry

8 Preliminary Planning
---L_,.i Water Courses

- Linear

-l Roadway 20 Pay ltems
I Roadway Geometry

I Roadway Modeling

1 Site

! Subsurface Ltilties

I Survey Boundary

I Survey Planimetrics

I Survey Ruled Boundary

Figure 1b Geometry Feature Definition Folders


https://docs.bentley.com/LiveContent/web/OpenRoads%20Designer%20CONNECT-v9/en/GUID-1B18BC16-7361-4DA1-BC57-D8A9EEF3F9E7.html
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Exercise 1 - Getting Started

1.1 Open ing the Application

Before starting this exercise
1 The CTDOT CONNECT DDE synced through SharePoin t
1 The COMPASS Training Project Synced (i.e. 9999 - 0001 b Design )

Notes for working on actual projects:

1. CTDOT users should have the CTDOT CONNECT DDE synced through SharePoint with
the COMPASS Project Synced along with the CAD Configuration.

2. Consultants should have CTDOT DDE properly installed or be syncing to the CTDOT
DDE SharePoint/COMPASS system .

3. Make note of the Coordinate System  you will be working in. If you have existing
survey data, you will need to find out what system is being used (NAD 83/NAVD 88 or
NAD 27/NAVD 29).

4. Log on to the CONNECTION Client. Bentley Connect licensing requires users to log into
their Bentley account to secure a software license. CTDOT users should log in using
your CTDOT email address and Bentley password. If you do not see the dialog
box, select the suicon on the bottom Windows Screen. Click on the Connection Client
Icon and select Open .

1. Launch the Application. On your desktop double click on the Accounting lcon

Accounting

Figure 2 - CTDOT CAD Accounting Icon

2. Onthe CTDOT Accounting Menu there will be several applications to pick. Inthe Run
Program field select the needed program
1 Compass OpenRoads CE
i for the Available Account select OVERHEAD for training proposes.
1 Clickonthe Start button to load the program.
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[ CTDOT Accounting Menu - x

File Help Debug

Run Program: ICnmpass OpenRoads CE j Start |
Elapsed Time: Inactive  Version 8.8 Close |

Selected Account: |DOT571 92-0171-0517PE-PE01

Frequently Used Accounts Available Accounts

DOT57192-0171-0517PE-PE01 DOTST152-0171-0499PE-PE0T A

DOT57182-0010-0090PE-PEQ1 DOT57192-0171-0500PE-PEO1
DOTS7192-0171-0502PE-PED
DOTS7192-0171-0504PE-PEDT
DOTS7192-0171-0511PE-PE01
DOTS7192-0171-0514PE-PED
DOTS7192-0171-0516PE-PE0
DOTS7192-0171-0517PE-PE01 .
DOTET192-0172-0418PL-SP01

DOTS7192-0172-0513PE-PE01
DOTS7192-0172-0525PE-PE0T ¥

Clear Frequently Used Accounts | Configure Locafion |
Resource Type: -
Limit to Project # | Filter | Show All Projects |

Instructions:
Select a program to run, then click "Start”

User: | i Computer: |l barmssmm.

Environment | MewProduction

Process: |f”°”3}

)

Figure 3 - CTDOT CAD Account Dialog Box
3. After launching the program, a Welcome Screen for OpenRoads Designer  will appear.

4. Ensure you are using the  Custom Configuration and CT_WorkSpace , then select the
relevant WorkSet (Training WorkSets start with 9999 000 1, select the # that you were
assigned ) and Role.

5. Select the Browse icon , browse to:

Highway/Base Models /HW_CB 0047 _0122_  Exercise_1 _Alignment s.dgn

Configuration OpenRoads Designer ALkl

. Examples Configuration WorkSpace WorkSet Role
*T === Configuration for Bentley Example... CT_WorkSpace + 0001-0106 ~ Highways v

Custom Configuration

Vo Recent Files

Manage Configuration You haven't opened any files recently. To browse for a file, start by clicking on Browse.

Recent WorkSets

:II CT_WorkSpace ~ Q

| 9999-0013

Browse New File

Figure 4 b OpenRoads Start up Screen
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6. Inthe upper left selectthe = OpenRoads Modeling  Workflow, and click on the

Geometry tab.

The Geometry Ribbon contains tools that the designer will use to create Horizontal and

Vertical Geometry and plan elements that are based on Civil Geometry.
Geometry commands are selected from the
Modeling workflow. The commands are separated into four main categories
i General Tools
1 Horizontal
Vertical

f Common Tools

-

) OpenRosds Modeling v tloa-» =

Home Terrain Geometry Sae Layout Corndors

* = 27 impod/Expont ¥
s Denign Elements ~

Element

Selection LI *

PAAEC_ER\Highways\test length change.dgn [20 - V2 DGN] - OpenRd
Maodel Detaling
»
/ O @
v

Cvl  Reports Lmes Arcs Point
Toggles « v . . .

General Tools

Drawwng Production View

Drawing
L Offsets and Tapers * \/J /
. Reverse Curves * Modify

2 Spirals * ~

3fF &

Complex
Geor

LLE % Standards * metry *

Prmary Selection

Heoezontal

The OpenRoads
Geometry tab ofthe OpenRoads

s Desagner CONNECT Edition

search RMibbon (Fd

D

Complex

B8 Open Profile Model
o5 Set Acteve Profile

Bol= & 3

Lines Curves Element Moddy

7/

B X

p- A ~B@
“ Arop

Transform  Sempléy Complex Table

Profile Creation * . . Profdes ~ v

Vertical

Geometry *

Figure 5 b Geometry Tools

Geometry Redefine Editor

Cemnmen Tocks
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1. Clickon Lines > Lines Between Points

Geometry Site Corridors Model Detailing
Import/Export ™ s ¥ Y o .
Design Elements = - % « O M

< Civil Reports | Lines Arcs  Point
Standards - Toggles = v - v v

General Tools

Figure 6 b Geometry Tool

2. Notice the two folders:

Alignment
and Curve Data.

Linear b Typically used for
Pay Items .

b Used for Centerlines and

Line To Elernent

¥ B B X Properties Line Between Arcs

[v3 Line From Element

g I

Line Between Points

can be annotated with

offset Control Lines, XSC Cross Points, Template

JE Line — >
Parameters -~
[] Distance 317.314

] Line Direction | NS0*0000"E

o~

MName [ Mo Feature Definttion
=1 Alignment
-l Existing Geometry
- Preliminary Planning
-l Water Courses

Linear
Roadway 2D Pay tems
Roadway Geometry
Roadway Modeling
Site
Subsurface Lilties
Survey Boundary
Survey Planimetrics
Survey Ruled Boundary

Feature

Feature Definition  |Centedine

] [F] - [ - [

!

+....,.....,....+...+...+...+...+
L5

Figure 7 - Geometry Feature Definition Folders

Drawing Producti

3 Offsets a
A Reverse (

2 Spirals =

Line Between Points @

Chamfer Between Points

Stationing, PI, PC, PT, Bearing,

Breaklines, and
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1.2.1 Alignment Feature Definitions

1.21.1 Center Alignment

Below are the Feature Definitions that will be used to lay out Centerlines

Used in an Alignment type design file: HW_CB 1234 1234 Alignments.dgn

Feature Definition Annotation Group Descr iption
Alignment \ Center CL_Centerline Stationing will be every 50ft.
Alignment \ Centerline b Green CL_Centerline Stationing will be every 50ft.
Alignment \ Centerline b Pink CL_Centerline Stationing will be every 50ft.
Alignment \ Centerline b Small Blue | Small CL_Centerline stationing will be every 10 ft.
Alignment \ Driveway Driveway Stationing stationing will be every 10 ft.
Alignment \ Existing Baseline BL_Stationing Stationing will be every 50ft.
Alignment \ Segment b Curve N\ A None
Alignment \ Segment - Line N\ A None
Note : When annotati ng alignments the option to override the assigne d Annotation Group
can be selected. This will be discussed in Exercise 6, there is an annotation group Named
CL_Centerline Flip that can be used to annotate Right to Left allignments

1.2.1.2 Other Alignments

These Centerline Feature Definitions are us ed by other units:
1 Survey - Alignment \ Existing Survey \ e_GEOM__BL
1 Hydraulics and Drainage - Alignment \ Water Courses \ ....

The Preliminary Planning  Feature Definitions may be used during scoping, these definitions
come with atwolane roadway template already attached:

1 Alignment \ Preliminary Planning \ 2 Lane

1 Alignment \ Preliminary Planning \ 2 Lane BCPC



Below are listings of other

These Feature Definitions

the shoulder width

Used in a Corridor type design file:
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Feature Definitions available when using the G

are used a s Point Con trols for Corridors,
Templates. e.g., The Edge of Roadway feature definitions is used to increase or

eometry Tools.

Linear and Surface
decrease

HW_CB 1234 1234 Corridor_Routel23.dgn

Feature Definition

Additional Information

Roadway Geometry

\ Channel Line

Roadway Geometry

\ Curb Cut

Roadway Geometry

\ Driveway Match Line

Roadway Geometry

\ Driveway Ramp Back Line

Roadway Geometry

\ Edge of Pavement Line

Roadway Geometry

\ Edge of Road Line

Roadway Geometry

\ Edge of Truck Apron Line

Roadway Geometry

\ Island Curb Line

Roadway Geometry

\ Misc Line

Roadway Geometry

\ Misc Point Control Line b blue

Roadway Geometry

\ Misc Point Control Line b green

Roadway Geometry

\ Misc Point Control Line b pink

Roadway Geometry

\ Processed Aggregate Perimeter

Roadway Geometry

\ Riprap Perimeter

Roadway Geometry

\ Seam Line

Roadway Geometry

\ Shoulder Line

Roadway Geometry

\ Sidewalk Line

Roadway Geometry

\ Slope Limit Cut

Roadway Geometry

\ Slope Limit Fill

Roadway Geometry

\ Slope Limit Line

Roadway Geometry

\ Travelway Line

Roadway Geometry

\ Yellow Line

10
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1.2.2.2 Structure Outlines

These Feature Definitions

into .

Used in a Corridor type design file:

are used to Trace over Proposed Structures you may need to tie

HW_CB 1234 1234 Corridor_Routel23.dgn

Feature Definition

Additional Information

Structure Outlines \ Bridge

Structure Outlines \ Building

Structure Outlines \ Wall

1.2.2.3 Imported Existing

These Feature Definitions

annotated on Cross Section Sheets

Used in the design file:

are u sed to trace over existing feature you would like to see

HW_CB_1234 1234 CrossingFeatures_Existing.dgn

Feature Definition

XSC Crossing Point

Annotation
Imported Existing \ Existing BCLC EX. BCLC
Imported Existing \ Existing BCPC EX. BCPC
Imported Existing \ Existing Building EX. BUILDING

Imported Existing

\ Existing Concrete Curb

EX CONC. CURB

Imported Existing

\ Existing Edge of Road

EX. EOR

Imported Existing

\ Existing Fence

EX FENCE

Imported Existing

\ Existing Granite Curb

EX. GRANITE CURB

Imported Existing

\ Existing Granite Sloped Curb

EX GRANITE SLOPED CURB

Imported Existing

\ Existing Noise Wall

EX. NOISE WALL

Imported Existing

\ Existing Road CL

EX. CL

Imported Existing

\ Existing Stone Wall

EX. STONE WLL REMAINS

Imported Existing

\ Existing Walk

EX. WALK

Imported Existing

\ Existing Water Edge

EX. WATER EDGE

Imported Existing

\ Existing Wetland Limit

WETLAND LIMIT

11



Volume 3.1 - OpenRoads Designer Alignments
1.2.2.4 Existing Right of Way

These Feature Definitions  are u sed to trace over existing ROW lines you would like to
to and/or see annotated on Cross  Section Sheets .

Used in the design file: HW_CB 1234 1234 CrossingFeatures Existing.dgn

tiein

Feature Definition XSC Cr.ossing Point
Annotation

Right of Way \ Existing\ Directional N/A

Right of Way \ Existing\ Easement Line EX. EASEMENT

Right of Way\ Existing\ Interior Non - Access Highway Line EX. HIGHWAY LINE

Right of Way \ Existing\ Lease Line N/A

Right of Way \ Existing\ Location Survey Highway Line EX. HIGHWAY LINE

Right of Way \ Existing\ Lot Line N/A

Right of Way\ Existing\ Non - Access Highway Line EX. HIGHWAY LINE

Right of Way \ Existing\ Property Line N/A

Right of Way \ Existing\ Railroad N/A

Right of Way \ Existing\ Release Line N/A

Right of Way \ Existing\ State Line N/A

Right of Way\ Existing\ Street Line EX. STREET LINE

Right of Way \ Existing\ Town Line N/A

Right of Way \ Existing\ Unlimited Access Highway Line EX. HIGHWAY LINE

12



Volume 3.1 - OpenRoads Designer Alignments
1.2.2.5 Proposed Right of Way

These Feature Definitions  are u sed to place ROW lines you would like to tie in to and/or

see annotated on Cross Section Sheets

Used in the design file: HW CB 1234 1234 ROW_Proposed.dgn

Feature Definition

XSC Crossing Point
Annotation

Right of Way \ Prop osed \ Acquisition Line

ACQUISITION LINE

Right of Way\ Proposed \ Defined Easement Line

EASEMENT LINE

Right of Way \ Proposed \ DROW Line N/A
Right of Way \ Proposed \ Lease Line N/A
Right of Way \ Proposed \ Minimum ROW Line N/A
Right of Way \ Proposed \ Release Line N/A
Right of Way \ Proposed \ Slope Easement N/A
Right of Way \ Proposed \ Temporary Work Area Line N/A

1.2.2.6 Watercourses

These Feature Definitions  are used to place water | ines you would like to see annotated

on Cross Section Sheets.

Used in the design file: HW CB 1234 1234 CrossingFeatures Existing.dgn

Feature Definition

XSC Crossing Point
Annotation

Watercourses \ 100 Yr Flood

100 YR FLOOD PLAIN

Watercourses \ 500 Yr Flood

500 YR FLOOD PLAIN

Watercourses \ High Tide Line HTL
Watercourses \ High Water Line MHW
Watercourses \ Low Water Line MLW
Watercourses \ Ordinary High Water Line OHW
Watercourses \ SCEL S.C.E.L.

Watercourses \ Wetland (Approx)

WETLAND LIMIT

13
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These Feature Definitions  are u sed to Place Pay Items in the 2D Master DGN file
in quantity calculations and call outs.

Used in the design file:

HW_CB 1234 1234 Master_2D_ Design.dgn

% Line — x

Parameters L3

[] Distance  [317.314 |
[ Line Direction [N30°0000"E |

Feature A
@ Mo Feature Definition
Feature Definition [ 4.
Name [ =N 8 Linear
—|-- Roadway 20 Pay tems
£l Pay ttems - Bamier Curb
@@ Pay tems - Curbing
@ Pay ttems - Drainage
- Pay ltems - Driveways
@ Pay ttems - Earthwork
@ Pay ttems - Fences
@ Pay ttems - Guiderail
----- & Guiderail - Removal
----- & MBR
----- @& MBR - Half Post Spacing
----- & MBR - Quarter Post Spacing
----- & MBR - Span Type |l
..... @& MBR - Span Type Il
----- & MBR Median
----- @ Memitt Patkway Guiderail
----- @& Menitt Paroway Guiderail — System 2
----- @& Menitt Paroway Guiderail — System 3
----- & Menmitt Paroway Guiderail Median
----- & Three Cable
----- @& Three Cable - System 2
----- & Three Cable - System 3
@ Pay ttems - Sidewalk Ramps
@ Pay ttems - Sidewalks
- Pay ltems - Slope Protection
|
|

oo [F ] [F ] [F o [ [ [~

Pay tems - Suface Courses or Pavements
Pay tems - Temporary Construction

- [ [ [ [F

Figure 8 b Guiderail Pay Items

to assist
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1.2.2 Other Linear Feature Definitions

These Feature Definitions inthe rem aining folders are for use in other tools available in the
application of by other units:
1 Roadway Modeling b used to build Roadway, Liners and Surface Template breakline
features.
Survey Boundary
Survey Planimetrics
Survey Rules Boundary
Subsurface Utilities
Site Design

= =4 =4 =4 4
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1.3 Referenc e Files

1. Openthe Reference dialog box, notice the following files are attached using no nesting:
1 SVv_D1 047_0122_ORD.dgn
1 4710503.grn
1 4710504.grn
1 4710505.grn

2. Review the file s.

@ References (4 of 4 unique, 3 displayed) —

Tools  Properties

Bk ge DA% 8¢ M I8 O % Hicvod boundaries -

Slot P _ File Name * Model Description Logical Orientation Presentation  Visible Edges & oj k %
2 JAeMActive_Survey4710503.grn 30 Design 3D Design Seed Coincident - World Wireframe Dynamic L
3 SeAActive_Survey'd710304.grn 3D Design 3D Design Seed Coincident - World Wireframe Dynamic YooY Y
4 SeAActive Survey'd710305.grm 30 Design 3D Design Seed Coincident - World Wireframe Dynamic vy Y
1 WeAActive_SurveySY_D1_047_0122_ORD.dgn Default Master Model Coincident - World Wireframe Dynamic 4 4
Scale | 1.000000000 | : [ 1.000000000 | Rotation | 00°00'D0" | offset | 0.000 | ¥ [0.000 |

E..@ LL.; "—*E B n ] H [71 '\ Mested Attachments: Nesting Depth: E Display Overrides: |Allow ™ New Level Display: | Config Variable ~

Georeferenced: |No

Figure 9 - References
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Exercise 2 b Horizontal Alignment Segments

This workflow covers the process of creating featured horizontal alignment  segment s using
OpenRoads Designer. The alignment segment s will be created using the draft lines provided in the
dataset . In this exercise w e will construct featurized tangents and arcs to be used to create a
Complex Centerline in Exercise 3.

2.1 MicroStation Construction Lines

This DGN file contains MicroStation  draft lines of the Pl Points, Tangents and Curves for the

alignment. These elements were created using Construction type Element Templates. This
ensures that construction lines will not be plotted if the design is printed. Below are the steps
one can take to draw draft lines for project needs, for proposes of this class these elements

have already been created.

1. Select File > Open ,browse to Highway/Base Models, select HW_CB 0047 0122
Exercise_ 2_Alignments.dgn

2. Gotothe CTDOT workflow , inthe Attributes gro up,right click and enable  Element Class to
be displayed on the menu.

&l cmor i - | L *= - g cwor @ e ek b =
h Home View Annotate Attach Analyze Curves File Home View Annotate Attach Analyze Curve:
—
& Centerline - Draft Refer ™ || TOOL_CL_Layout (Tool: Centli ~ Q \\r & Centerline - Draft Refer * | TOOL_CL_Layout (Tool Centli ~
B: ~(z0 -|[So ~|@o ~|igo ~| Beloe ML w20 <|[Fo v|@e v|Aq0 v|[L con~
Attributes r Attributes
= Elernent Ternplate Association
D % E'} LG Eibeniiee] v Elermnent Ternplate
Explorer ¥ Level
18 File ¥ Color
w Items ¥ Line Style
Q@ . ¥ Line Weight
‘593.«3’:! ¥ Transparency
¥ Pricrity
Elernent Class
= Pin/Unpin Group
Customize Ribbon

Figure 10b Show Element Class

17



Volume 3.1 - OpenRoads Designer Alignments

3. Navigate to the element Template Roadway Alignments > & g S @ cHEB
Center >Centerline b Draft Reference Lines. This will Home | Wew Aunolfe Attach Anol
trigger the active level and Element Class to update. ‘z”m s R

@
Recent Templates

s [ W N— Y i—"—

Explo Templates

s CIT -
B

Existing Subsurface Utilities

L4
, Subsurface Utilities
bl P Roadway Alignments
@ e Center
& Baseline
& Baseline-arc
& Centerline

& Centerline - Green
. Centerline - Pink

Notice the change of the class from Primary to

. . & Centerline - Small Blue
Construction  and the Levelissetto Tool CL_ Layout . @ Centerine-arc
& Driveway
b @ v i H i:_é Ea * g . Centerline - Draft Reference Lines @ -
View Annotate Attach Analyze Curve = Manage...

@& Centerline - Draft Refer * | TOOL_CL_Layout (Tock Centli ~ Figure 11b Set Element

B: -|=m=0 ~ S0 T @0 ~||&90 v||& ComT Template

Attributes

Figure 12b Set to Construction Class

4. The circles were created using  the Place Circle tool (CTDOT>Home > Placement > Place
Circle pull down ) with the following parameters
Method: Center
Area: Solid
Fill Type: None
Toggle on: Diameter andsetto 5
Follow the Prompts to place the circles.

&l cmor v s —— b Y Qe R KT

Home View Ann Alt Detailing Highway ATMS Iy

. 4 v 4 ov
@ None N Defaq /9 / _/ O —"‘%
U -
— - Arc O  Place Circle
=E) =) S0 4 } Place  Place Tools =
: ' SmartLine Line 3 Place Ellipse

Placement

Figure 13b Place Circle Tool

18



Volume 3.1 - OpenRoads Designer Alignments

6@' Place Circle = X

(none) i | Center -

el Ll _Construction_Rt140 {

Area: | Solid A

Fill Type: | Mone <

Fill Color: [I® 2 A
Diameter ¥ | |5 (x,

Figure 14b Place Circle dialog box

3. Place MicroStation Arcs Between MicroStation Tangents . Begin laying arcs between the
tangents using the  Place Arc tool (CTDOT > Home > Placement > Place  Arc Tools pull down)
with the Start, End, and Mid  method.

Activate the Tangent Snap by double - clicking it.

Click on the tangent behind the arc and then the tangent ahead of the arc.

Select CW (clockwise) or CCW (counterclockwise) T ' '

Aim for whole - number radii for consistency. In this case, use the predeflned radu

=A =4 =4 =4

&l cmar - A :

m Home View An? > Alt Detailing Highway ATMS iy
v 4o _:('31. 4
& |Mone v || Defay / / —/ o !
; o & -

— — 4
= o T|[3= 0 = ;f [ Snfz::tcl.?ne I:I.IlanCr:E '|'l:|ﬁklr5cv MA-
"“Y /' Place Arc {‘Q
[3 % | £ B ] - PIacEHaIfEIIﬁ:E
Explorer T Place Quarter Ellipse [

File >~ 1 ® OO :'.i.': Modify Arc Radius

A

Q@ jo s o« _/ Modify &rc Angle
3

Search & U Modify Arc Axis

Figure 15b Place Arc tool
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Method:
Radius:
O Length:
(]  Start Angle:
(] Sweep Angle:
Direction:

Start, End, Mid -

1090

CCw 7

Figure 16 b Place Arc dialog box

Curve Number Radius (ft) Length (ft)
Curve 1 1090 -
Curve 2 750 -

Curve 3 (PCC -1) 1151 342500

Curve 3 (PCC -2) 1055 516.493
Curve 4 510 -
Curve 5 510 -
Curve 6 1000 -
Curve 7 2500 -

20
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2.2 Existing Terrain Setup and Activation

1. Select the Existing Ground and ensure it is set as Active .

2. The terrain can be set active or cleared by
up menu select ing the Set Terrain Active

set it active at this time.

Figure 17b Set As Active Terrain Model

3. Click on the terrain boundary and selectthe 6 " B Name

hover ing over the boundary and from the pop -
or Clear Active

. If the Terrain is not active, please

Temrain Model: 5V_D1_04]

Information Number of Points
symbology
alignment creation, you can turn on

Contours or Triangles as needed

tool. In the popup dialog  setthe override
to Yes. Then to help with the horizontal
or off the

Numbser
Number

Number of Point Featu 0

Number of Features
Number of Contours
Number of Breaklines
Mumber of Triangles

AR

86.141

171,974
0

170,882
170,743

= O T

Edge Method

i —

————

From Boundary

o

Major Contours
Minor Contours
Triangles

Flow Arrows

Low Points

High Points
F

Breaklines
Boundary
Imported Contours
Islands

Holes

Voids

Feature Spots

mmre

cEEEEEE EEEE EEE

Curernide Tamolad

ID'.'erride Symbology Yes I

_ | - _ L
Feature Definition Existing Ground
Feature Name SV_DI_p47_0122
Top Sloped Area 11940737.814 Sq."
Planar Area 11726591.381 5q.°
1 ST |
Volume Option Existing

Figure 18- Override Symbology
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2.3 Feature Definitions Tool bar

Feature Definitions are included in the CTDOT workspace. They are used to control symbology,
and various other properties that are applied to the geometric elements.

The feature definitions are used to:
91 Define what the geometric elements actually are. What is being modeled such as curb,
centerline, edge of pavement, etcetera.

1 Control symbology in various views, including capability to define differing symbology in
plan, profile, and 3D spaces

91 Define terrain modeling attributes (spot, break line, void, etcetera)
1 Define surface display characteristics annotation

The Feature Definition Toolbar is a way to easily activate and deactivate the Feature Definition
settings. Using the Feature  Definition Toolbar is not a requirement, but most users will find it
helpful. It is important to choose the correct Feature Definition when placing elements in the
design because that Feature Definition will control the properties not only of that element
during that step but also how it looks and interacts with other design elements in later steps
during the design process

For this section it is only important that the user has gained some basic familiarity with the
toolbar, the names of the icons and a general sense of how each tool will work. Through use
and practice the user will quickly understand the best practice for u sing each of the tools.

1. If your Feature Definition toolbaris not opened |, select the OpenRoads Modeling  workflow,
onthe Geometry tab inthe General tools section openthe Feature Definition Tool Bar
After it opens d ock the toolbar just below the ribbon.

ﬂ OpenRoads Modeling b - H I'._:::l EE:
m Home Terrain Geometry Site Cor

- k‘ W Import/Export * x e
- |

%3 Design Elements = N
Element .., y Civil
@y Selection i.i T ' Standards ¥ Toggles ~
Prirary Selection Set Design Standard

i
[3 7;- ['} ['_' 1] Design Standards Toolbar
W Set Feature Definition
View 1, Default W  Feature Definition Toolbar

[ |
m .-I':J E il
E el b él.‘ﬁ-, Match Feature Definition

Jdmao)dxg

Figure 19b Open Feature Definition Tool Bar
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2. Fromthe Feature Definition  Toolbar :

1 selectthe active Feature Definition , Alignment >Center >Segment b Line

1 Toggle on the first icon to automatically assign the selected feature as the active
feature as you use various OpenRoads Geometry commands : Use Active Feature
Definition

1 Deactivate the Chain Command ,(If Chain is Activate d when placing geometry lines
then the curser snaps tothe last data point butthe end and beginning of the line will
not be ruled to each other . Itis better practice to manually snap as needed

fP'QlSegmem-Line tp“? "-""‘-‘(,&l_\ L:,;’” /
= | & Mo Feature Definition ~
= Alignment
= Center
----- & Centerine

----- & Centerine - Green

----- @ Centerine - Pink

----- & Centerine - Small Blue
----- & Driveway

..... & Euisting Baseline

----- & Segment - Curve

-l Existing Geometry k
+-[l Preliminary Planning v

Figure 20 b Set Feature Definition

&4

What does Use Active Feature Definition do?

Selecting the Override Feature Definition icon will force the active tool to use the Feature
Definition shown in the Feature Definition Toggle Bar. The user will not have to select the
feature definition when placing the element

In this example, the Line Between Points command is @Segmem_Um
selected. The Feature Definition is defined by the active
feature (ON) selected inthe Feature Definition Toggle
Bar . Notice the Feature Definitions selection is locked

out

| & |
Parameters ~

[] Distance 270.500
[] Line Direction |NS0°D0'00"E
Feature ~

Feature Definition | Use Active Feature

Name CL.T1

Figure 21b Enter Feature Name
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In this example, the Line Between Points command is selected.

i |Segmerrt - Line v
@
The Feature Definition  is not defined by the active feature (OFF) | |
selected inthe Feature Definition Toggle Bar . Notice the Feature &
Definition must be manually selected. LI »

[] Distance 270.500
[ Line Direction |N30°00'00"E

Feature L3
Feature Definition
MName CL_T1

Figure 22 - Enter Feature Name

What do the tools on the  right of the Feature Definition selection do?

*?Q Segment - Line

Figure 23 b other Active Feature Definition  tools

Match Feature

1 Use the Match Feature Definition tool to populate the combo box with the feature definition
assigned to the selected element.

9 This tool will allow the user to match the Feature Definition of an element in the dgn file and

if the Override Feature Definition tool is selected then the Feature Definition will be applied
to the current element being placed.

Create 3D Automatically

1 The Create 3D Automatically tool will generate 3D model elements for the created
elements. This tool will be covered in more detail in the Modeling sections and is not used
for creating Horizontal Alignments.

Feature Definition Template

1 The Feature Definition Template tool will apply a roadway template to the created element
automatically. This tool will be covered in more detail in the Modeling sections and is not
used for creating Horizontal Alignments.

Chain Tools

1 If Tool Chaining is toggled on, then many tools can automatically determine base elements
to use during calculations. For example, Arc Between Elements will choose the two most
recent elements and set them for base elements to construct its fillet

1 Ifyou use chain and move  a point it will only move one line and not both.
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Placed with Chain Activated

Placed with Chain Not- Activated
and Correctively Snapping

Figure 24 b Snapping Options

Persist Snap
9 If Persist Snap toggled on, persists the snap into the geometry (default is snap on).

1 Apersisted snapisa geometric rule that can be stored with the elements. For example
when placing a line between two points if the user snaps to the mid point of an arc as the
starting point a rule is created. If the length of the arc changes, and the midpoint shifts,
then th e beginning of the line will shift to remain at the mid point of the arc. This is because
the Midpoint Snap has be Persisted.

Rule Deactivation

1 If Rule Deactivation is toggled on, then tools create elements with rules disabled. Snaps are
not the only type of rules that are created when placing civil elements. Civil rules include
any geometric constraint that could define the position of the element. Offset from another
element, taper rate based on another element, length, bearing, radius, skew angle, e tc
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2.4 Horizonal Alignment Segment s

In the following exercises you will learn how to use the various line tools to create ruled
elements. The purpose of the exercise to become familiar with the tool and how to use it. ORD
offers the user a significant amount of flexibility when placing ruled geometry.

1. Gotothe OpenRoads Modeling  workflow , in the Attributes Grou p,right click and enable

Element Class to be displayed on the menu. Change the Element Class to Primary .

2. We will now place line segments . Ensure the correct Feature Definition is active. Drop down
on the Feature Definition Toolbar select Alignment > Center > Segment - Line . Set the
feature definition  ACTIVE.

'E'Q Segment - Line
| o & Mo Feature Definition ~
B~ Alignment
= Center
----- & Centerdine

----- & Centerdine - Green

----- & Certedine - Pink

----- & Centedine - Small Blue
----- & Driveway

----- @& Existing Baseline

----- & Segment - Curve

- Existing Geometry
- Preliminary Planning b

Figure 25 - Set Feature Definition
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A.

3.

Arc Between Elements

Figure 26 b Geometry Tools

Lines Various line placement tool (By Points, To Elements, From
- Elements, Between Arcs, and Chamfers).
-
Arcs Various arc placement tools (By Points, To Elements, From
Elements, Between Arc, 2 Center and 3 Center and Complex
O Transitions).
Modify Stationing, Station Equations, working with Civil rules and

7

copying civil elements.

Complex Geometry

,r‘f

Creating and redefining Complex alignments, Best Fit, Offset
tool (copy parallel) reverse curves, and Create Geometry by
Template.
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4. There are also tools in the Common Tools group that are helpful .

1> R4 ~p =
Transform  Simplify Complex Table Event
Tools = Geomnetry Redefine Editor Point List

Commaon Tools

Figure 27 b Other Common Geometry tools

Transform Tools Allows you to translate, rotate and scale an element.

o Allows you removal of intervals and external referencing rules
Simplify Geometry _ : .
for horizontal and vertical geometries

Allows you to redefine an  existing complex alignment partially

Complex Redefine
replaced by new geometry.

Table Editor Allows you to edit table.

Event List Allows you to create event point list.
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1. We will now move on to creating geometry. Goto Geometry ,drop down on Lines > Line

Between Points

1 OpenRoads Modeling - M8 HEE « - = -
m Heme Terrain Geometry Site Corridors Meodel Detailing Drawing Productig

a oy < Import/Export ~ I A a ﬂ . L Offsets an
g 7 - hd

- o3 Design Elements = . . . A Reverse {J
Element ..., N g Civil Reports Lines Arcs  Point
id - -

e Selection i ¥ i Standards Toggles » v - = Spirals =
Primary SElection Generaljlooks . Line Between Points ]

D 7"' ['} ['_‘ Absolute (xy=] ~ Line To Element C ‘
Explorer v 3 1x Properties 2 ¢ Line Between Arcs

File v i Line From Element L
— . r Chamfer Between Points

Figure 28 b Line Between Points

2. Use this tool to layout the tangents. Plac e tangents sequentially,  selecting the as
follows:
Line 1:
Name - CL_Routel40 T1 P

Note: To streamline naming, copy the name of the
first tangent and paste it for subsequent tangents,

Parameters LS

. [] Distance 24917 855
updating only the number at the end. There are a o —
[] Line Direction | N90°00°00.0"E

total of 8 tangents in this alignment.

Point 1 b Snap to center of first circle Feature ~

Feature Definition | Lse Active F

Clive rediune

MName CL_Route 140_T1

Point 2 - Snap to center of second ¢ ircle

Figure 29 b Enter Feature Name

Enter Start Point S

Circle
Level: TOOL_CL_Layout (Tool: Centline layout out reference Lines)

Enter End Point
Parameters:Distance 4

Circle
Level: TOOL_CL_Layout (Tool: Centline layout out reference Lines)

|:|,0J /—@-(«‘Xﬂ_ﬁ[ X [777354.120 |:|/°J /'@'("’X?T_J- ppm—

Figure 30 - Place Linear Features
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Line 2:
Name - CL Routeld0 T 2
Point 1 b Snap end point of the first ORD Line
Point 2 - Snap to center of third circle

Enter End Point
Parameters: Distance 49 —

Enter Start Point Circle

Level: TOOL_CL_Layout (Tool: Centline layout out reference Lines)

ignmentiCentertSegment - Line
- Profile
Level: ALIGN_Centerline_Segment (Alignment: Centerline Segment)

H Al 08 X~ AH ximws | [ B/ e X~ A s

Figure 31- Place Linear Features

Continue creating lines until the end and  snap to the last Circle

Enter End Point
Parameters: Distance | EIEERE] 4

Circle
Level: TOOL_CL_Layout (Tool: Centline layout out reference Lines)

D/‘J /"/‘@‘("“Xﬁ_;l X [202.925

Figure 32 - Place Linear Features
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1. Now place the curves, inthe drop down on the
Center > Segment - Curve . Set the feature definition

et @ A /B

Alignment >

2. Goto the Geometry Tab > Horizontal

OpenRoads Designer Alignments

g_? |Segmerrt - Curve

»a? Mo Feature Definition

Feature Definition Toolbar

select
ACTIVE.

=-£ Alignment

Center

i@ Centerding
& Centedine - Green
- @@ Centerine - Pink
- @ Centerdine - Small Elue
- @ Driveway
@ Existing Baseline

& Segment - Line
-l Existing Geometry
-fr---l,,.j Preliminary Planning

Figure 33 - Set Feature Definition

Elements > Simple Arc . Use this tool to layout the curves.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View H
Import/Export ~ e 7 o o L Offsets and Tapers = r}' HB Open Profile Model
Design Elements = '~ i “ O X Reverse Curves = ‘fﬂ 44 Set Active Profile l

Civil Reports ~ Lines Arcs  Point Modify  Complex |
Standards ~ Toggles = = v - * 2L Spirals ~ = Geometry * | | Profile Creation =
General Tools o)

olute (y=) ~

> I R X | Properties

O Circle

£ A
Arc
Arc
Arc

Arc

Iz Complex Transition between Any element and Arc

Between Points ]5?{3? - + IA‘\ _’;N E
To Element "
Between Arcs

774 2 99
I

Between Elements v A

From Element
Simple Arc

B Spiral Arc Spirak
) Taper Arc Taper

3 Center Arc

2 Center Arc

Arc Between Elements

Figure 34 - Simple Arc

Group ,drop down on Arc s >Arcs Between

2

Parameters L3

Trim/Extend |Bnt|‘| ~ |
Radius  [1090 |

Loop ]

Feature L3

Feature Definition |LUse Active Feature

Mame CL_Route140_C1

Curve Number Feature Name Radius (ft) Length (ft)
Curve 1 CL_Route140_C1 1090 -
Curve 2 CL_Routel40 C2 750 -

Curve 3 (PCC-1) CL_Route140_C3 1151 342.500

Curve 3 (PCC -2) CL_Route140_C3 1055 516.493
Curve 4 CL_Route140_C4 510 -
Curve 5 CL_Route140_C5 510 -
Curve 6 CL_Routel40_C6 1000 -
Curve 7 CL_Routel140_C7 2500 -
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Compound Curve . Use the 2 Center Arc tool. Set the parameters as

3. When you get to the

shown in the image below to have it lay over the
CL_Route140 _Cs3.

Geometry =~ Site  Comidors  Model Detailing  Drawing Production

Import/Export ~ i & - 5
Design Elements ~ 1 - ! “ v

=9 g Civil  Reports | Lines | Arcs Point
Toggles + v - - * = Spirals ~

Drawing

=X Reverse Curves ~
Standards ~
General Tools O Circle

~ Arc Between Points

Are Ta Element
g Y Arc Between Arcs
LeRPRO! D BE| & ¢ ™

Arc From Element

Arc Between Elements

Complex Transition between Any element and Arc

Figure 35 b 3 Center Arc

Enter the top Section:
Trim Extend: Both

Enter the Bottom Section:
Type: Curve
Length : 342.50 0

Method: Length
PCC- 1 Radius: 1151

Name: CL_Route140 C3

Parameters
Trim/Extend
Radius

Loop

Feature

Feature Definition |Use Active Feature

Mame L_Route140_C3

Figure 36 b Compound Curve

T offsetsand Tapers © 9 o
Modify

PCC- 2: Radius : 1055

orange draft lines. Name this curve

Utilities Collaborate View H

E HH Open Profile Model

Complex
Geometry ~

¢ Set Active Profile

[~ Profile Creation ~

Segment - Curve

b Simple Arc
& Spiral Arc Spiral
Ya  Taper Arc Taper

3 Center Arc

2 Center Arc

a R A

Arc Between Elements
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4. Review the elementname s by usingthe Select Element tooland floating the cursor over
the element as shown below (you do not need to select the element).

Line: CL_Route140_T2

Feature: Alignment\Center'Segment - Line

No Active Profile

Level: ALIGN_Centerline_Segment (Alignment: Centerline Segment)

Figure 37 b Hover over element

The Feature Definition  and Feature Name for a selected element can be edited in the
Properties dialog as shown below.

Properties - 0%
4 7 Elements (1)
4 7 Line: CL_Route140 T2

&
B Intervals

General L
Geometry W
Feature LS
. : Line: CL_Route140 T2
Festure Definition Sﬂ?l'ﬂ'i - Line Feature: AlignmentiCenter'Segment - Line
No Active Profile
Feature Mame CL_F!UL'IE 1-‘"]_T2 Level: ALIGN_Centerline_Segment (Alignment: Centerline Segment)

Figure 38 b Edit feature in Properties dialog
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Exercise 3 - Horizontal Alignment Centerlines

This workflow covers the process of creating a featured horizontal centerline alignment

OpenRoads Designer. This will be complexed  alignment segment created using the featur ized

tangents and arcs  created in Exercise 1.

3.1 Create a Horizontal Alignment from Geometry Segments

using

1. Select File > Open,browse to Highway/Base Models, select HW_CB_0047_0122_
Exercise_ 3_Alignments.dgn

2. Go to level manager and turn off all levels except TOOL_CL_Layout (Tool: Cent erline
layout out reference Lines) , turn display off for all references, and delete the draft lines

you want.

3. Now turn all the Levels and Reference Displays back on.

4. Onthe Feature Definitions  Toolbar setthe Feature Definitionto  Alignment > Center >

Centerline

5. Individual civil geometry elements are connected together as a single entity using

the Complex By Element command. Select Geometry Tab > Horizontal Group > Complex

Geometry dropdown > Complex By Element  to access the command.

6. Usethe Complex by Element Tool  to connect all tangents and arcs into a single alignment.

Name the final alignment CL_Routel40 . This tool is very similar to the create complex chain

dialog form MicroStation. There is a manual and an automatic option with a maximum gap.

if

7. Manually click the tangents and arcs from left to right , hover over the line, once arrow
placement is towards the desired direction (forward arrow) , click on the element and so on.
ff EH Open Profi JI%E Create C o %
c \ [#% Set Active |
omplex .
Geometry* [~ Profile Cre Parameters
Method |A|_rt|::matic W |
~ Complex By Element )
=, T Maximum Gap |1}.1}33 |
L < Complex By Pl 1
"~ DefineByBestFit | Feature »
] 4= Geometry Builder | Feature Definition |Use Active Featurs
: #X Geometry Connector y | Name CL_Route140
— |

Figure 39 b Complex by Element  tool
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In the example above, the Feature Definition is setto Use Active Feature as defined in
the Feature Definition Toggle Bar

When the Method is setto Automatic , the software will automatically select elements to
make up the complex geometry by searching for elements with endpoints that connect
within the Maximum Gap value. If a fork is found, where two elements are found within

the Maximum Gap tolerance, the user is prompted to identify which path to accept to
compete the operation.

Be sure to entera Name for the geometry.

When locating the starting element an arrow is displayed defining the direction to store the
element. Complex elements can be stored in the opposite direction than they were
originally defined by selecting the other end of the graphics.

Parameters A~

Method _Aulumaln: ~
Maximum Gap  |0.033

Feature ~

Feature Definifien |Uss Active Feature

Name CL_Route 140

CL_Route 140_
LignmentCenter\Segment - Line

N Profile
Level: ALIGN_Centerline_Segment (Alignment: Centerline Segment)

Figure 40 b Alignment direction arrow
Note: There are other Centerline feature  definition s available for complex designs needing
Feature -~

to be differ entiated by color .
Feature Definition I

[ @ No Feature Defintion

= Alignment

= Center
La

; Centeriing - Green
Centeriine - Pink
Centeriine - Small Blue
Driveway
Existing Baseline
Preliminary Planning
=~ Linear

48 Compl.  — X

Radius 400.000

Back Transition ~

None v

Ahead Transition -~

None v

Type

Type

Name

-

Figure 41b Center Line Features
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When an OpenRoads alignment is stored, the software assumes a beginning station value of
0+00. The station can be redefined by use of the Start Station command.
Station assigns stationing to an element. A station value and a position along the element for
that station value are assigned. If no station value is assigned, then the beginning station is

assumed to be zero (0+00.00).

The command has two parameters:

The Start

§ Start Distance The distance along the  alignment to assign the Start Station. The
beginning station is computed based on the Start Distance and the Start Station value.

{1 Start Station The station value to be assigned at the Start Distance location.

\f.; 1 BH Open Profile Model

Modify  Complex

1. Inthe Horizontal toolbar  click onthe Modify tools b
select the Start Station  tool.

2. Follow the prompts: Locate Element, select the
beginning of the alignment. Start Station Position , enter
0.00 as Start Distance. Enter Starting Station , enter Start
Station 100+00.00 and click within the view.

3. Click on the alignment, it will now display the start
station and the offset.  Make sure the entire alignment is
highlighted, not just a segment of the alignment.

NOTE: Any changes to the alignment will also update
the Stationing.

- ) Start Distance |0+00.00 i
Start Station  [100+00.00

Distance 0.000°

Figure 43 b Start station applied

L4

N
=
=
=

-r-

&y Set Active Profile
Geometry = | b Profile Creation =

Start Station

Add Station Equation

Add Internal Station Equation
Add Single Internal Station Equation -
Copy Element .
Transpose Element
Insert Fillet

Append Element

Geometry Builder Edit

Figure 42 b Start Station tool
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The station parameters can be edited by selecting the rule in the design file, or from the

Properties dialog. Add Station Equation - The Add Station Equation command, located below
the Start Station command, adds parameters for the Ahead Station and Back Station.

When the command is selected, the user is prompted to select the alignment to assign the

station equation.

After the alignment has been selected, the location of the equation can be identified
graphically, or by keying in the Back Station value.

6(.?»

[] Back Ststion |3+53.06
Distance 758.060°

Locate Back Station

Back Station | EEEIE

Figure 44 b Start Equation tool

- ‘ ‘ ) ‘ = = 1 ‘ ‘ 6 =

- - . I -

the Ahead Station value is entered, it is not necessary to define the region number.

.

Bhead 20+00.00

%

Figure 45 b Start Station appliedto  alignment
The station equation value can be reviewed and edited by selecting the element as shown
below. The parameters can also be edited in the Properties dialog.
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Exercise 4 - Horizontal Alignment Annotation

When geometric alignments are placed in the file, the annotation is not automatically generated
by the software. The user must identify the alignments that are to be annotated either individually,

by selecting the specific alignments, or by annotating all of the alignments contained in the active
model, or all models in the active file.

Annotation commands are selected from the OpenRoads Modeling  WorkFlow in the Drawing
Production tab, as shown below.

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View
s 1 T e LU
a * =N 2 O ‘ %1 A A B A Y A ABC
3 s < “H k i A A+ oA —
Element ..., Clip . Create Update Saved _ Apply Place Place Place Place Edit Change Text A s Element S Model
Selection i.: ™ Volume X  Saved View View Settings Saved View Table Note Label Text Text Attributes ~, * Annotation~ Annotation ~
| Primary Selection Clip Saved Views * Tables Notes Text Annotations

Figure 46 b Drawing Production tab

The Annotate Element command is used to annotate one of more

A ABC
selected elements. The command prompts to select the OpenRoads N )
i Element Model

element to be annotated. Multiple elements can be selected. Reset Annotation Annotation * B

(right - click) to complete the selection process and initiate the _ A Annotate Element
annotation placement. An example of annotation at the beginning
of an alignment is shown bel  ow.

#  Remnove Element Annotations

e

Figure 47 b Tool Dialog

B View1, Default
m G- b PLOON N B3| & ¢

Figure 48 b Alignment with station annotation
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The Remove Element Annotations command is used to remove the annotation from selected
elements. When prompted, select the elements to remove the annotation. Reset (right - click) to
end the selection process and initiate the removal process.

The Model Annotation command us used to annotate all of the elements in the active model, or
all models, by selecting a specific Annotation Group. Two options are available as shown below.

pBC =
Model Mamed
Annotation * Boundary -

E BB Annotate Model

@ Remove Model Annu:utatiu:un_-'%

Figure 49 b Annotate Model and Remove Model Annotations options

ANNOTATE MODEL- Select this command to annotate all the elements in a model, or in all
models, by selecting a specific Annotation Group. When the command is selected, the user is
prompted as shown below. Issue a data point (left mouse - click) to initiate the process.

Al Drawing Models [

Annotation Group  Cross Section

Figure 50 b Annotate Model prompt

REMOVE MODEL ANNOTATIONS- Select this command to remove all annotations from the active
model or all models in the active file.
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The following Centerlines have annotation set up to display:

Feature Definition Annotation Group Description & compl..  — x
Parameters ~
. i Stationing will Redius 500000
Alignment \ Center CL_Centerline g -
be eVery 50ft Back Transition ~
_ , , Stationing will free Bore )
Alignment \ Centerline b Green CL_Centerline b 50t Ahead Transition -
e every N Type a’? N.D Feature Definition
_ . _ , Stationing will i | o e
Alignment \ Centerline b Pink CL_Centerline @
be every 50ﬁ: Feature Definition - @ Centerdine - Fip
. _ . Name - @ Centerine - Green
stationing will @ Centetine - Pink

- @ Centedine - Small Blue
- @ Driveway

Alignment \ Centerline b Small Blue | Small CL_Centerline

be every 10 ft.

Alignment \ Existing Baseline

BL_Stationing

Stationing will
be every 50ft.

- @ Existing Baseline

_ _ _ - stationing will B-Sosieigtig
Alignment \ Driveway Driveway Stationing - Eustng Gaomety
be every 10 ft. @ =_GEOM_BL

@ e_GEOM__CHKLN

- @ e_GEOM_CPTILIN
@ e_GEOM__LOCLN

@ e_GEOM__RANDLN
- Preliminary Flanning

Alignment \ Segment b Curve N\ A None -t
= Water Courses
Alignment \ Segment - Line N\ A None Nl

Figure 51b Centerline
Feature Definition

These folders are for use by other Units:
o Alignment \ Existing Survey b for the Survey Unit
o Alignment \ Water Courses b for Hydraulics and Drainage

The Preliminary Planning Folder has  two feature definitions, these are set to Annotate as well as

automatically place a Roadway Template down the Center.

Note:
1 Segment b Curve and Segment
not to be annotated.
1 When annotating alignments the option to override the assigned Annotation Group can
be selected. This is useful when an alignment runs opposite on right to left. In this case
the CL Stationing Flip  Annotation group should be used.

Pe

- Line do not have an annotation Group set up and are

Parameters ~

All Elements in Model

Override ~

Override Annotation Group

Annotation Group

CL Stationing Fip | --

Figure 52 Override Annotation Group
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+Q0
£ 1 ’

1

Figure 53 b Centerline Annotation (Left to Right)

Figure 54 b Centerline b Using the Flip Annotation Group (Right to Left)
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Figure 55 b Centerline b Pink Annotation

Figure 56 b Centerline b Green Annotation
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Figure 57 b Centerline b Small Blue

Figure 58 b Driveway Annotation

Figure 59 - Existing Baseline Annotation
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4.2 Annotat e an Alignment

A Horizontal Alignment needs the following annotation:

1 Stationing
1 PC b Station, Northing, and Easting
1 PIb Station, Northing, and Easting
I PTb Station, Northing, and Easting
1 Curve Data
o PI- Station, Northing, and Easting
o0 Delta Angle with Direction
0 Radius Length
o Curve Length
o0 Tangent Length
o Degree of Curve
 Tangent Bearings
1 Tangent Lengths

This has been automated; the
using OpenRoads tools

is information will be
. Some adjustments to location of

displayed in the Alignment
alignment annotation

if they overlap each other or other element.

1. Select File > Open,browse to Highway/Base_Models,

Exercise_ 4 _Alignments.dgn
2. Select the OpenRoads Modeling

3. Click the Annotate Element tool .

anager Note Label = Text Text Attributes A% | Labeler

les Notes Text fa Labels

2%~

Figure 60 - Annotate Element

4. Select the alignment
to Reset .

select HW_CB 0047 0122

workflow or the OpenRoads Drawing Production

Drawing Production Drawing Utilities Collaborate View Help
ABLC
Aex AAB AT Y S A
Sl AS AT oA A r”\
Style | Place Place Place Edit ChangeText , Civil Element Drawing

Annotation =  Model Annotation =

A

tool

A Annotate Element %
- .
: e';) Mo Feature Definitior 4 Remove Element Annotations

CL_Routel140 , follow the prompts to display the Annotation

Design file by
can be made,

workflow.

, right - click
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5. Notice each alignment is how annotated/labeled.

SIAYION NG
BEARINGSIAN D)
CURVEIDAA

Figure 61b Annotated Alignment
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Exercise 5 b Mainline Profile

Select File > Open , browse to Highway/Base Models, select HW CB 0047 0122
Exercise_ 5_Alignments.dgn

In this module the creation of a vertical alignment (proposed profile) with the PI method will be
described. There are several methods to create vertical alignments for more on other methods or
other alignment tools please see the Bentley's OpenRoads Help b Vertical Geometry.

OpenRoads Designer stores vertical alignments as a component of the horizontal alignment in the
same design file as the horizontal geometry. This is true for both existing vertical alignments,
which are extracted from an OpenRoads Terrain Model, and proposed vertical alignments.

Although the vertical geometry is stored in the design file, the graphical display of the vertical
alignment information is not plotted in the design file. Vertical alignments are displayed in a
profile window for review and editing.

Vertical geometry tools are accessed from the Geometry tab of the OpenRoads
Modeling workflow, as shown below.

Geometry Site Layout Corridors Maodel Detailing Drawing Production Drawing View

¥

Import/Export * ™y e , V" Offsets and Tapers = 7 EB Open Profile Model -
w ¥ |/ O 9 v L N = 3 kv

Design Elements = A Reverse Curves = #; Set Active Profile —

Civil Reperts = Lines Arcs  Peint Meodify Complex Lines Curves Element Modify Complex T
Standards Teggles = - d - - 2L Spirals * v Geometry * § I Profile Creation = b - Profiles = - Geometry =
General Tools Horizontal Vertical
m oaa T -

Figure 62 b Ribbon Accessto Vertical geometry tools

Commonly used Vertical Alignment Tools

-
IJ OpenRoads Modeling " U / w\Base Models\HW_CB_1234_1234-Alignments01.dgn [20 - V8 DGN] - OpenRoat
Iﬂ Home . Tetsn | Geometry FooX Q™ BB OpenprofileModel |\ | [JL " A

a k : i i / . Set Active Profile =

D o Lines Curves Element Modify Complex

‘<5, _¢ |~ Profile Creation ~
o Selectior T A "

Primary
|

W Ay [oe6% Supecds MPH | [Swopping Sight Distand

Profiles v Geometry » ¢
/Vem(al ? s

a%
Complex
i / Geometry »
Lines' > Profile Complex By Elements

W Profile Complex By Pl
[>. Profile Line Between Points ‘ = —

[
‘ N

Profile Line To Element . ‘L Define Profile By Best Fit
I

A
1A
s
Curves
- = Profile Reverse Transition
+

Profile Offset Transition

| Simple Profile By PI

[\ Profile Line Between Elements

Profile Line From Element
J ||>= Profile Curve Between Points

Profile Curve To Element

Profile Curve From Element ’ 7|

Profile Curve Between Elements * €3  Parabola Between Elements

£ Asymmetric Parabola
@ Circular Curve Between Elements
#~  Profile Curve Between Elements

Figure 63 - Vertical Alignment Tools

When Complete Set the Vertical Alignment Active.
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5.1 Getting Familiar with Profile S

5.1.1 Profile Settings

The Design File settings contain parameters for formats as you work with vertical
alignments. Select File > Settings > File > Design File Settings
Formatting item from the list on the left of the dialog. The
values shown below in the CTDOT seed files.

Profile Settings

and then click the

£ Design File Settings X

Categol

;ctivi Aryngle | | Coordinate Settings v |
Active Scale | Ratio Settings (Distance: Offset) - |
Angle Readout

Axic | Station Settings v |
EmillGormating | Radius Settings v |
Color

Fence | Spiral Settings v |
Grid

lsometric Profile Settings ~
Locks Elevation Precision 0.12

Snaps Slope Format Percentage l}
Stream Slope Precision 0.12

Views Ratic Format Run:Rise

Working Units Ratio Precision 0.12

Vertical Curve Parameter Forr Kvalue
Focus Item Description
Select category to view.
[ o ]| cancel |

Figure 64 b Profile settings in Design File

Civil
are set to the
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Existing ground profiles are extracted along the selected civil geometry element from the
active terrain model. The active terrain model is set by selecting the terrain element and
choosing the Set As Active Terrain Model icon as shown below.

Figure 65 b Set active terrain model
To extract the existing profile, select the alignment graphics and let the cursor rest on the
graphic element until the pop - up menu appears. Choose the Open Profile Model icon as
shown below.

cEEf i, % “ = ] X
\

Figure 66 b Open Profile Model
You are prompted to select or open a view window to use for the profile display. Open a
new view window  and then left click in the view window to display the profile. An example
is shown below.

Figure 67 b Profile view with existing ground
Note: The profile is displayed in the profile view for review and editing; however, the profile
is not written to the design file. The selected view window is used as a temporary display of
all the profiles associated with the selected alignment. The selected v iew window is not
specifically associated with an alignment/profile and can be used to display the profiles
from different geometric alignments as needed.
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The symbology of vertical geometry is defined by Feature Definitions; however, the feature
definition for profiles is not assigned by the user. Feature definitions for vertical alignments
are defined as follows:

1 Existing vertical alignments inherit their display parameters from the feature
definition that has been assigned to the terrain model that was used to extract the
profile.

1 Proposed vertical alignments inherit their display parameters from the feature
definition that has been assigned to the horizontal geometry that the vertical
geometry is associated with.

To help differentiate between the tangent lines and vertical curves, proposed profiles are
defined to display the vertical curves with color 20, and tangent lines with color 1.

= View 4, Profile - C1_Route140
L PLPROEE D= G . B

Figure 68 - Proposed vertical profile with color coding
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5.2 Creating Vertical Alignments

5.2.1 Setup
1. Assure the Existing Terrain is Active.
2. Now, we will set up the Views. Rightclick in View 1, Default and select View Control >3
Views Plan /Profile/3D
3. Follow the prompts to view the  mainline Profile.  In the horizontal view (View 1, Default)
select the Centerline (the horizontal alignment previously created) in Exer cise 3
[ View Control M| [ 1 view |
|:|E-TI Copy [g 2 ViewsPlan/3D
5 Move [@ 2Views Plan/Xs
|:J| Scale (g 2 Views Plan/Profile
&% Rotate [ 2 Views Plan/Superelevation
ﬂll-. Mirror [@ 3 Views Plan/Superelevation/X5
: (31| 3 Views Plan/Profile/3D Q |
¥ Select Links *|(3 3 Views Plan/Profile/Xs
Level Off (@ 3 Views Plan/¥5/3D
(a2 Open View Attributes dialeg [ 4 Views Plan/Profile/X5/3D
Madel Properties [ 4Views Top/150/Front/Right
Clip Velume H[i2 Ref Adjust Colors
3] Select Same Type and Size R Ehymamic 3G View
Figure 69 b 3-view Plan/Profile/3D Layout
4. If not already docked, from the Geometry ribbon selectthe General Tools tool and
select and dock the  Design Standards Toolbar and the Feature Definition Toolbar
5. Fromthe Feature Definition Toolbar  : select the active feature definition for Alignment >

Center >Segment - Line and Lock the feature definition.
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5.2.2 Place Tan gent Segments

1. Fom the Vertical tool group  select the Lines b Profile Line Between Points  tool.

BB Open Profile Model |\ I‘“-"' |£ 3" J[

|45 Set Active Profile

Lines Curves Element Modify Co
F~ Profile Creation = - T Profiles = o Geo

[ Profile Line Between Points Q
:gment - Curve Profile Line To Elerment ¥

4 _ [*. Profile Line Between Elerments
—| B VYiew 1, Default

Profile Line From Elerment ¥

P &Y | b
Figure 70 b Profile Line Between Points tool

2. Inthe Line toolbox, the Feature Definition should be setto: Use Active Feature , this
should be greyed out, and it will set the feature tangent line to the active feature
definition picked in the previous step.

Name: CL_Routeld 0 _T1

J% Line — >

Parameters 3

[] Distance |254954 |
[ Line Direction [N30°00'00.0'E |

Feature -~

Feature Definition | Lse Active Feature

Mame |C L_Route140_T1 |

Figure 71b Name first profile line segment

Good Practice Tips: Name the lines and curves similar to horizontal alignments, PVI
stations should be multiples of 5, Parabolic Curves have even length like 100, 500, etc,
Check town standards and Highway Design Manual for slope min and max.
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3. In"View 3, Profile b CL_Routel40 Bselect the first Pl location . Use the Near Point Snap
on the green dashed existing ground line to where you would the begin of the existing
profile (around statio n 107+50, near the first orange line )

Enter Start Point

Profile:
Type: Surface Profile
Level: E_TERRAIN_Ground (Existing Terrain: Top of ground surface)

Figure 72 b Start Vertical
4. Move the courser to pick the next Pl points  and pick the next orange Dot. Follow the

prompts to accept

Enter End Point
Parameters:Length

Line
Level: TOOL CL_Layout (Tool: Centline layout out reference Lines)

Figure 73 b Second Point

5. Delete the first orange Dot.

6. Usethe Lines b Profile Line Between Points  tool again and place the second tangent by
snaping on the first line and then the next orange Dot.

7. Repeat steps 5 and 6 until the end, the end of the last line should be snapped back to
the existing ground  (use Near Point Snap ).

Enter End Paint

Parameters:Length | EYERER] L13

Profile:

Type: Surface Profile
Level: E_TERRAIN_Ground (Existing Terrain: Top of ground surface)

Figure 74 b End Profile
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5.2.3Place Vertical Curve Segments

1. Next the vertical curves will be placed. From the Feature Definition Toolbar  : select
the active feature definition for Alignment >Center >Segment - Curve and Lock the
feature definition.

2. Selectthe Curves b Profile Curve Between Elements b Parabola Between
Elements tool. Follow the prompts.

9 Locate First Profile Element b click on the first tangent
1 Locate Second Profile Element b click on the second tangent
1 Define the curve by entering the length , L =100 (feet)
1 Accept (left - click)
1 Trim/Extend use the arrow keystogoto  Both,Tab key
T Accept (left - click).
6'%::-.'5::555:..55* — 4
Parameters L
[] Vertical Curve Parameter |EB.224 |
| [ Length 110.000 |
| TrimiExtend |Both v|
Feature ~
Feature Definition |se Active Featurs
' Name CL_Route140 C1
Figure 75 b Profile Curve Between Elements Tool
3. Repeat these steps for the next curve , using these inputs:
Length | Name
110 CL_Route140_C1
350 CL_Routel140 _C2
250 CL_Route140 C3
210 CL_Routel140 C4
450 CL_Route140 C5
500 CL_Routel40 _C6
200 CL_Routel40 C7
200 CL_Routel40 C8
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4. Review the vertical alignment (proposed profile). Make adjustments if
needed. Using the Element Selection tool click on the first tangent, depending on
the rules (relationships) with which the tangent was placed Length, Slope, Station
and Elevation can be changed. The Length of Curve can be adjusted.

54



Volume 3.1 - OpenRoads Designer Alignments

1. Complex the vertical alignment, select Complex Geometry b Profile Complex By
Elements .From the Feature Definition Toolbar  : select the active feature
definition for Alignment > Center > Centerline and Lock the feature definition.

2. Setthe following: Method to Automatic , Maximum Gap to 0.033 . Feature
Definition: Use Active Feature (greyed out b Feature Definition locked
previously), Name: enter the alignment name b example: CL_Rt140. Follow the
prompts. Locate First Element . Select the beginning of the vertical alignment,
the entire alignment will highlight. Accept (left - click).

3. Set the profile active. Using the Element Selection  tool, select the profile, from the
pop - up menu select:  Set As Active Profile . This will associate this profile with the
horizontal alignment, and you can now see the alignment also in the 3D view
(View 2, Default - 3D). Save Settings

Figure 76 b Create complex vertical alignment
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i- k-4 PLLROND | FEEY

4 View3, Defaut-30 Lo o]k

E-dx-b-d PPROQVHOUERIF ITXS

Horizontal Alignmentywith;Active,Rrofile
View,3, Default;3D

/

Figure 77 b Set profile active  to see in the 3d view
6. The profile in the alignment dgn file is not annotated, for annotation of profiles

see Volume 13
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Exercise 6 b Intersecting Alignments

In this exercise the creation of a horizontal and vertical alignment s with the Pl method will be
described. There are several methods to create alignments for more on other methods or other
alignment tools please see Bentley's OpenRoads Help b Horizontal Geometry.

6.1 Horizontal Alignment of Side Roads

6.1.1 Complex By PI

1. Select File > Open, browse to Highway/Base Models, select HW_CB 0047 0122
Exercise_ 6a_Alignments.dgn
2. Inthe View Window zoom in near the side road draft lines and circles at station 127+00.
3. Change the Feature Definition  to: Alignment > Center >  Centerline
4. Select the tool Complex By Pl
Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate
Import/Export *  xbe 5 . 3 Offsets and Tapers ~ BH Open P
[;”ﬂp.o : pu:-rtt 0 ;}g o O _¢_ - sets acn ape:s \fj Z = S:Ee:ct:e
STZnLELNS Civil Reports  Lines  Arcs  Point :L EvErsE buves Modify  Complex -
Standards ~ Toggles - v v v 2L Spirals * v Geometry * | Profile Cr
General Tools Herizontal ~ Complex By Element
& E I@ £ Complex By PI
v R QX IPmperﬁﬁ vaax|, P ¢~ Define By Bes.t Fit
-~ —- 6% )1'{' - | b - J-‘ i Geometry Builder
S ke Geometry Connector

Figure 78 b Complex by PI tool

4. Click onthe Near Point Snap

A/ Q% @ X~

Figure 79 b Activate Near Point Snap
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5. Selectthe Mainline Route 140 Centerline atthe Draft Circle
Radius at 20! e will adjust after
None for back and ahead
Name: Hopkins_Road CL

fﬁ
Parameters ~
Radius 200.000
Back Transition ~
Type None e
Ahead Transition -
Type None ~
Feature ~
| Feature Definition Use Active Feature
MName Hopkins_Road_CL
Figure 80 b First PI point placed Figure 81b Place additional Pl points

5. Set Snapsto Center .

Figure 82 b Sets Snaps to Center

6. Place the second PI point inthe center of the Draft Circle to t he top left , continue up the
line to the circle near SNET Pole 2405 and follow the prompts to accept the alignment
and stop the command

7. Setthe Begin Station to 60 0+00 .

=8 EoE =

B View 1, Default %

Figure 83 b Assign begin station
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Depending onthe  Design Intent , the placement and relationship between the elements will

control how individual elements of the horizontal alignment can be modified.

For more information on placements and relationship of elements see Bentley's OpenRoads

Help.

In the example the PI method was used, this will allow for modifications to the PI locations

and the radii of curves.

In the flowing steps you will be m aking adjust ments to the sideroad alignment
reacts to the changes

to see how it

1. Using the Element Selection tool  click selectthe PIof the seco nd curve and
move it to a new location; see the horizontal alignment move. Follow the

prompts to m ove the Pl to a new location.
2. Move the Point back to the draft circle.

3. Now adjust the radius . Click on alignment , this will activate the radius

components that  can be adjusted. Click on the second radius (orange text) a
box with the radius will appear, here change the radius to 590 . Press Enter .

Figure 84 b Edit curve radius

Figure 85 b New location of alignment

4. Clickonthe first curve , enter a new radius of 270 feet. Press Enter .

These are just a few of the options to control and edit horizontal alignments,
see Bentley's OpenRoads Help for more detailed edit options.
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6.2 Override Annotation Group for Right to Left Alignments

1. Select the alignment Hopkins_Road_CL, follow the prompts from Exercise 4.2 to display the
Annotation, right - click to Reset.

2. Zoominon Hopkins Road CL ,notice the annotation is upside down, th  is is because the
alignment runs right to left . This can be fixed by changing the Annotation Group.

3. Onthe Drawing Production tab, s elect Element Annotation > Remove Element Annotation
tool. Click onthe Hopkins_Road_CL alignment, follow the prompts to remove the
annotation, right - click to Reset.

Drawing Production Drawing Utilities Collaborate View Help

- ABLC

i A BX B & 7 A A pBC
gl; s A At A’ AA — )
Style | Place Place Place Edit Change Text Civil Element Drawing
anager Note Llabel — Text Text Attributes A%, ™ | Labeler Annotation~ Model Annotation ~

les Notes Text | Labels | A Annotate Element

~ E ﬁ A QQ No Feature Defintior 4~ Remove EIementAnnotaw

Figure 86 b Remove Element Annotations

4. Selectthe Annotate Element  tool.

Drawing Production Drawing Utilities Collaborate View Help

. ABC

| A B A 7 . A pBC
gﬁl A A Af At ~ —~
Style | Place Place Place Edit ChangeText ', Civil Element Drawing
anager MNote Label Text Text Attributes 2, 7  Labeler Annotation>  Model Annotation ~
les MNotes Text % Llabels | A Annotate Element q

~ E ﬁ - er‘} Mo Feature Definitior 4= Remove Element Annctations

Figure 87 b Annotate Element

4. On the Annotation Element dialog box, toggle on Override Annotation Group , in the popup
menu select Plan > Linear > CL Stationing Flip . Follow the prompts and select the
Hopkins_Road_CL . Notice the stationing is no long upside down.

ﬁ Annotate Elem e e @ CL Stationing
----- @& CL Stationing FIin
al 1 i - @ Small CL Stationing
..... & Driveway Stationi CMJ
AllElementsinMogel (O | | & oo Parcie.

----- & ea_Baseline

----- & ea_Mics Control Line
Override ~ - SU

. . [+ Linear2d
Override &nnotation Group B0 | | i @ ea_Random Line

i ; F =/ i = @ ea_Location Line
Annetation Group CL Stationing Flip @ &-§8 Poit
3 [+~ Linear3d

Figure 88 b Override Annotation Group

Parameters
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1. Select Hopkins Horizontal Alignment and in the pop -up select Open Profile

Open Profile Model

Figure 89 b Open Hopkins profile model

2. Selecta View 4,

Figure 90 b Set profile to View 4

Model .
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1. Inthe Reference dialog box turn on the Route 140 Corridor File

Change Snaps to Key Point
A @ @ X~

Figure 91b Enable key points snap

3. InView 1 Zoominon the beginning of Hopkins Road

4. Onthe Geometry tabinthe Vertical sections elect : Profile Creation > Profile Intercept

Point
Geometry it Collaborate View Help
Import/Export 'lr BEH Open Profile Model | | —
Design Elerments : 7% Set Active Profile > ;
g ines  Curves
Standards - * b Profile Creation = v T
1 :
GEHE@ k™ Profile From Surface
> Ce #=  Quick Profile From Surface
~ I B X Prop =~ LY Project Profile To Elernent
1 3 Project Profile Range To Elerment
» 7 O
| Project Extended Profile

. .f"*" Profile Intersection Point w

Figure 92 b Profile Intercept Point tool
5. Follow the promptsi n View 1, select the Hopkins Centerline , then select the Shoulder,
Edge of Road and the Route 14 0 Centerline.
6. Right click, Reset to complete

Locate Element to Show Intersection

Complex Element: CL

Feature: Alignment\CentertCenterline

Mo Active Profile | Arc

Level: ALIGN_Centerline (Alignment: Centerlineg)

Figure 93 b Select elements to intercept

62



Volume 3.1 - OpenRoads Designer Alignments

Locate Element Which Intersects
Complex Element. SHDR_It
Belongs To: CL_Route140

Feature: Linear'Roadway Modeling'Template Library'Shoulder
Active Profile: ProfileByTemplate | Line

Level: BKLN_Shoulder (Breakline: Shoulder)

Ref: & (H\w_CB_0047_0122_Corridor_Route140 dgn)

Figure 94 b Intercepted points in profile view

vl

Locate Element For Mext Intersection -
Reset To Complete

Figure 95 b Projected alignment elements shows

The three point s will now be placed in the profile window.

B View 4, Profile - Hopkins_Road_CL
DO ER DED & B lole| A

Figure 96 b Projected points on Hopkins profile
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1. Changethe Feature Definition to: Alignment > Center >  Centerline

2. Using the Draft line Element Temp late ,draw a line between the

points on the pro file. Extend the line out to around 6 01+20

B View 4, Profile - Hopkins_Road_CL
m-u- 4 PPROEBEE DI S Blale A

Ay | W

Figure 97 b Place draft line to being profile

3. Use the Profile Complex By PI Tool to layout the vertical alignment.

Centerline and

BB Open Profile Model =T -~ 1> ’
NIRRT
4% Set Active Profile : : :
. ines  Curves Element Modify  Complex Transform Simplify
M Profile Creation = v T Profiles = T Geometry * Tools = Geometry
Vertical Profile Complex By Elernents !
> Feature Defirition | % M A~ 1y profile Complex By P N

Figure 98 b Profile Complex by Pl tool

Simple Profile By PI
Define Profile By Best Fit
Profile Reverse Transition

Profile Offset Transition

Shoulder
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4. In the dialog box enter
Curve Length 40.00 ,we will adjust after
Vertical Curve Type: Para bola
Name: Hopkins_Road CL

4% Complex Element ... — et
Parameters -
] Vertical Curve Parameter 5281
Curve Length 40.000
] Slops -2 BB
Vertical Curve Type Parabola w
Feature .3
Festure Definition Lse Active Feature -
MName Hopkins_Road_CL

Figure 99 b Vertical profile name and curve setup

5. Selectthe Red Point
6. Change snapsto Near Point ,click nearthe Orange Line, select toward the right end of

.4/ O% X

Figure 100 b Snap to draft profile

B View 4, Profile - Hopkins_Road_CL
S|4 PLPROREDDE R B lu A

Enter First FI
% Parameters:Curve Length

Line
Level: TOOL_CL_Layout (Tool: Centline layout out reference Lines)

Figure 101b Place complex element on draft line
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7. Next place a Data Point nea r the top of the Profile and selectthe Existing Ground . Right

Click to Reset to Complete

Enter Mext WPI
% Parameters:Curve Length | EIENE

Profile:

Type: Surface Profile
Level: E_TERRAIN_Ground [Easting Terrain: Top of ground surface)

Figure 102b Snap to existing ground

8. Modify the Vertical Cur veto 170.

Figure 103 b Adjust curve length

9. Try outthe Modify > Profile insert Curve  tool. Add a curve between the first curve and
the end of the alignment  with a Length of 100.

BB Open Profile Model | | IJL K f : [y
S - W ot 1
#% Set Active Profile : _ N5
Lines Curves Element Medify Complex Transfo
/v Profile Creation ~ b v Profiles - A Geometry = Tools
Vertical +° Copy Vertical
nterine o |€P{f A I’: Profile Insert Curve ‘_1}
[ Append Profile Elen%h

Figure 104 b Insert new profile curve
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B OSEE |5 - Bla s A

Profile: CL
Type: Complex Profile | Line
Level: ALIGN_Centerline (Alignment: Centerlineg)

Figure 105b New curve segment inserted

B View 4, Profile - Hopkins_Road_CL
m-u-d PLPRO0EE SEE| 5| Bl in| A

S| T

Figure 106 b Completed driveway vertical profile
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Exercise 7 - Geometry Reports

Several preconfigured reports are provided with the OpenRoads software that can be used to
review alignment information.

1. Selectthe Browse icon, browseto Highway/Base Models, select HW CB 0047 0122
Exercise_ 7_Alignments.dgn

2. Formthe OpenRoads workflow, selectthe Home tab, inthe Model Analysis and Reporting
Section select: Reports > Horizontal Geometry Report

2] OperRoads Modeling  ~ CTHE! o « - + £ &= = PA\AEC_ER\Highways\NEW DESIGN.dgn [2D - V&
m Home Terrain Geomnetry Site Layout Corridors Model Detailing Drawing Production Drawing View
= - . g 8= 2 e e o &
= MNone Default Q 3 - e k i el N I
o ~ =0 =0 ~|[@n -~ N« Expl Attach ' El t o Reports Civil Corridor Mecet Terrain
Bo = v = @O e [t Tools~ 755 ~ ? N SElEETt?Qn [ 'L\\, Analysis ~  Reports M’;naeger Import ~
Attributes Primary Selection Horizantal Geometry Report I
4 |centerine ~ éf -~ A &'.; \:,_j *  Horizontal Point Report
& & oY p
Explorer Profile Report ]
¥ Items 87 Legal Report b [
v i
| OpenRoads Model Map Check Report
*  Station Offset Report
& sheet Index )
7 Point Feature Station Offset Elevation Report
. OpenRoads Standards _ i
Station Base Report
y & ®
&P 7  Superelevation Report
Search ,O|,C=3 ¥

Figure 107- Horizontal Geometry Report  tool on ribbon
Additionally, reports can be generated by selecting a civil geometry element and choosing
the Reports icon from the pop - up menu.

o= BB Hl ‘& /'ge?ﬁ:@{ X

Figure 108 - Horizontal Geometry Report tool on popup menu
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3. Inthe pop - up dialog box select:
Lock to Start
Lock to End
No Interval
No Profile

Follow the prompts and select a Horizontal
Alignment ,Right Click to reset and complete and

Click through the heads - up prompts.

4. When a report is generated, the default report for th

element type is displayed. Th  is
example shows the default report
for an alignment.

Several reports are available and
can be selected from the list at
left. Depending on the element
type that the selected report has
been configured to accept, it may
not show any information.

ﬁ Horizonta - >

Lock To Start
Start Station (0.0:00
Lock To End

End Station 5175000

] Interval 0.000

Parameters £l

Interval L3

Event Points L3

Include Bvent Points  Mone o

Profile .3

[ ] Included Profiles Mone o

Figure 109 - Horizontal Geometry
Report dialog box

File Tools

I Cant

I Civil Terrain

4 CiilGeometry
Aquaplaninguss!
GeometryPoints.xsl
GeometryPointsASCll_CommaDelimitedaxs!
GeometryPoints_FeatureNoPath.sl
HorizontalAlignmentAreaas!
HorizontalAlignmentCheckintegrity.xs!

ityCol

HorizontalAlignmentControllineDataTables!
HorizontalAlignmentCurveDataTableas!
HorizontalAlignmentCurveSetElementReviewxs!
HorizontalAlignmentCurveSetReview.ss!
HorizontalAlignmentEventFointList sl
HorizontalAlignmentintenalXVZ !
HorizontalAlignmentlength.is!
HorizontalAlignmentReview.c!
HorizontalAlignmentReviewASClLxs!
HarizontalAlignmantReviewWithPles|
HorizontalAlignmentStationEquations.s!
HorizontalAlignmantTaTIW sl
HorizontalAndVerticalAlignmentReview.ss!
HorizontalElementsTable xs|
HorizontalElementsTableSimplified.xs!
HarizontalElementsXYZs!
HorizontallnterpolatedSlews.xs!
HarizontalRegressionPointsNSlews el
HorizontalRegressianPointsReview.ss!
SettingOutTable.xs!
SettingOutTableDeflectionaxs!

Traverseasl

TraverseCurveASCllas!

TraverseCurveASCII2:xsl

TraverseCurveASClIZasl

TraverseEGitASClLs!

TraversePaintsas!
VerticallignmentCheckintegrity.s!
VerticalAlignmentChecklntegrityColorCadingas!

Horizontal Alignment Review Report

Report Created: Wednesday, January 29, 2025
Time: 11:49:59 AM

Project: Default
Description:

C:\Usersyrichardeh\State of ConnecticuDOT CTDOT_DDE - CE00-
EHR0Highways\Base_Models\HW_CB_0047_0122_Alignment_Route140.dgn

1/29/2025 11:38:39

File Name:

Last
Revised:
Note: All units in this report are in fee! unless specified otherwise.

VerticallignmentPointsXY.isl
VerticalAlignmentReview.xs!
VerticalAlignmentReviewASClLxsl
VerticalAlignmentReviewXY.xs!
VerticalAlignmentSightDistanceReviewxsl
VerticalAlignmantTaTW.c!
VerticallnterpolatedSlews sl
VerticalRegrassionLiftsNLowers sl
VerticalRegressionPointsReview.ss!

I Civilsurvey

I ConridorModeling

I Evaluation

I LegalDescription

I MapCheck

I Milling

Ll b

Alignment Name: CL_Route140
Alignment Description:
Alignment Style: Alignment\Center\Centerline

Station Northing Easting
Element: Linear
START (START) 10000.000 893453 908 1085016.706
PC (PC) 10200.000 893490.126 1085213399
Tangential Direction N79.567°E
Tangential Length 200.000
Element: Circular
PC (PC) 10200.000 893490 126 1085213.399
HPI (HPI) 10451.843 893535733 1085461.079
cc (cc) 894562 104 1085016.009
PT (PT) 10695.000 893685.369 1085663 647
Radius 1090.000
Detta 26.020 Left
Degree of Curvature (Arc) 5256
Length 495.000
Tangent: 251843
Chord: 490.757
Middle Ordinate: 27.979
External: 28716
Back Tangent Direction N79.567°E
Back Radial Direction S10433°E
Chord Direction N66.557°E
Ahead Radial Direction S536.453°E
Ahead Tangent Direction N53547°E
Element: Linear
PT (PT) 10695.000 893685.369 1085663 647
PC (PC) 11082.000 893915 310 1085974929
Tangential Direction N53.547°E
Tangential Length 387.000

Figure 110- Horizontal Geometry Report  Output
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5. Select Tools > Format Options

a Bentley Civil Report Browser - C\Users\richardeh\AppData\Local\ Temp\RPTz5fvfjx coeml -

File | Tools

\MQ_I = Horizontal Alignment Review Report
Open After Save 9

Aernanlaning vl Report Created: Wednesdav. Januarv 29, 2025

[aNaNal

I
I
4

Figure 11b Report Format Options tool drop drop

In this dialog box t he format of the report can be modified as needed. The format options
are stored as a user setting in the Windows Registry and must be manually set by each

user on their computer. The settings shown above are recommended for CTDOT projects.
Changes made to the Format Options dialog are dynamically applied to the current report
when the dialog is closed.

6. Click the Close button

E’J Format Options X

Mode Precision Format Close
Help

Morthing/Easting/Elevation:

Angular: | Degress = | | 0123 ” | | ddd.ddd - |

Slope: | 0.123 - | | 0.5 - |

Use Alternate Slope if Slope Exceeds: 0.00%

Alternate Slope: | 0123 ‘~‘ | | 05 ‘“‘ |

Linear

Station: | 0123 = | | S555.55 = | Delimiter:  +

Acres/Hectares:

Area Units:

Cubic Units; Convert to Cubic Yard

Direction: | Bearings “| 0123  ~||dddddd ~

Face: | Right Face - |

Wertical Observation: | Zenith = |

Figure 112b Report Format Options
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7. Select File > Save as and choose Microsoft Excel (*.xlIsx)

ﬂ Bentley Civil Report Browser - C\Users\richardeh\AppData\Local\ Temp\RPTz3fvfjxcacml

- | Horizontal Alignment Review Report

Report Created: Wednesday, January 29, 2025
Time: 12:03:44 PM

Tools
Open ‘
Save As r Report (*xml)
Append Web Page (*.html)
) Microsoft Word (*.doc)
Print
| Microsoft Excel (*.xlsx) %J

Browse to your computer

Route 140 Horizontal_Alignment

Project: Default

Figure 113b report Save as

Documents folder and name the file:

.Click Save .

Warning b do not attempt to save this directly to you Compass Project as this causes

ISSues.
£ save s X
<« v » This PC » Documents v O Search Documents 2
Organize « MNew folder B~ (7]
~ -~ . s
@ OneDrive - State of Connecticut Name Date modified
. -
[ State of Connecticut
L] LB ]
&= ThisPC e
_J 3D Ohjects 1
I Deskiop e ———
. el W
Documents o =
Save astype: | Excel File (*xlsx) ~
~ Hide Folders Cancel

8. Outside to Open Roads from your desk top Open File Explorer. Browse to open the

that was just created and review.

Figure 114b Save as dialog box

excel file
Close the excel file after your review is complete. This file

can now be moved to the appropriate folder in your Compass project.
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7.2 Vertical Reports

1. Inthe Profile view selectthe  Vertical Alignment , when the pop - up tool bar appears select
Profile Report .
Note: This can also be accessed formthe OpenRoads workflow, selectthe Home tab, inthe
Model Analysis and Reporting Section , select Reports > Horizontal Geometry Report .

B View 4, Profile - CL_Routel4(
= v | PPROOEHEB DEDR & e B ek A

Profile Report

Figure 115b Profile Report popup

2. Select Tools > Format Options  or File > Save as described in the Horizontal Reporting
section.

File Tools

I Cant -
I Civil Terrain
4 CivilGeometry
Aquaplaning.xsl Report Created: Wednesday, January 29, 2025
GeometryPoints.xs| Time: 12:564:56 PM
GeometryPointsASCI_CommaDelimited.xs|
GeametryPoints_FeatureNoPath.xsl Project: Default
Horizental AlignmentAreaxsl Description:
HarizontalAlignmentCheckintegrity.xs! C:\Userslichardeh\State of ConneclicutlDOT CTDOT _DDE - CEQ0-

HarizontalAlignmentCheckintegrity ColorCoding.x File Name: Epp itighways\Base_Models\HW _CB_0047 0122 Alignment_Route.
HorizontalAlignmentContrallineDataTable.xsl Last = —E - = |
as

HorizontalAlignmentCurveDataTable xsl Revised:
HorizontslAlignmentCurveSetElementReview.xsl Eised:
HorizontalAlignmentCurveSetReview.xs| Note: All units in this report are in feet &\ess specified of
HorizontalAlignmentEventPointlist.es]

Vertical Alignment Review Report

1/29/2025 12-41:12

HorizontalAlignmentinterval XYZ.xsl
HorizontalAlignmentLength.xsl Horizontal Alignment: CL_Route140
HorizontalAlignmentReview.xs| Horizontal Description:
HorizontalAlignmentReviewASCll.xs| Horizontal Style: Alignment\Center\Centerline
HorizentalAlignmentReviewWithPlxsl
HorizontalAlignmentStationEquations.xs!
HorizentalAlignmentToTIW.xs!|

Horizental AndVerticalAlignmentReview.xsl

Vertical Alignment: CL_Route140_Vert
Vertical Description:

HorizontalElementsTable.xs! Vertical Style: Alignment\Center\Centerline
HorizentalElementsTableSimplified.xs] Station Elevation
HerizontalElementsXYZxsl
HarizontallnterpolatedSlews.xsl Element: Linear
HorsemaltcqrssonbantRenewsl Spr 10750.900 S41,68
SettingOutTable sl VPC 10760.000 541.989
SettingQutTableDeflection.xs| Tangent Grade: 0.030
Traverse.xsl Tangent Length 10.000
TraverseCurveASCllxs|
TraverseCurveASCIIZ el Element: Symmetrical Parabola
TraverseCurveASClI sl VPG 10760 000 541989 ‘
TraverseBditASCl Ll VPl 10815.000 543.639
TraversePointsxsl
VerticalAlignmentChecklntegrity.xs] vPT 10870.000 545.999
VerticalAlignmentCheckintegrityColorCading x| Length: 110.000
VerticalAlignmentlntervalStationElevationGrade.xs Entrance Grade: 0.030
VerticalAlignmentintervalStationElevationGradeA$ Exit Grade: 0043
VerticalAlignmentPointsXY.xsl r=100° (g2- g1}/ L: 1174
VerticalAlignmentReviewaxs!
VerticalAlignmentReviewASClLxsl K=1/(g2-g1) 85171
VerticalAlignmentReviewXY sl Middle Ordinate: 0178
VerticalAlignmentSightDistanceReview.xs!
VerticalAlignmentToTIW.xs! Element: Linear
VerticallnterpolatedSlewsxsl VPT 10870.000 545999
VerticalRegressionLiftsNLowers.xs| VPC 10935000 548.789

o VerticalRegressionPointsReview sl Tangent Grade: 0.043

CivilSurvey
I P eridarhdndaline v Tangent Length: 65.000 -
4 4 4 4

Figure 116b Profile Report output
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Exercise 8 - Driveways

There are various way to create a Driveway. For simple Driveway users can use CTDOT provided

Driveway Civil Cells . For complex Driveway users need to design them.

In the following exercises you will learn one method to create them. Users will use various tools to
create Driveway Alignment, Driveway Profile, Driveway Edge etc. Driveway Alignment and Profile

are similar to Exercise 1, 2, 3 and 4 above. Users will learn that each driveway element is ruled main
corridor ( CL_Route140) so that when the main corridor is updated, Driveway also updates

automatically.

8.1 Create the Horizontal Centerline

1. Select File > Open,browse to Highway/Base Models,

Exercise 8 Driveways .dgn . Please review the references.

select HW CB 0047 0122

[B] References (9 of 10 unique, & displayed
Tools  Properties
.EEE - E X D & ﬁ th EJ j; i* :_‘3 ﬁﬂ L‘jj ) Hilite Mode: | Boundaries ~
Slot 3 File Name Model
1 AActive_ Survey\4710303.9m 3D Design
2 AActive_Survey\d710304.gm 3D Design
3 AActive_Survey\4710505.gm 3D Design
4 WuMActive Survey\SY_D1_047_0121_ORD_Terrain.dgn Default
5 HW_CB_0047_0122_ Exercise_8_Alignments.dgn Default-3D0
6 HW_CB_0047_0122_Alignment_Route140.dgn Default
7 HW_CB_D047_0122_Corrider_Route140.dgn Default
Scale | 1.000000000 :| 1.000000000 Rotation | 00°00'00" Offset X | 0.000
m @ m =] -4 e Nested Attachments: | No Nesting ~ | Mesting Depth: |0

Description Logical

3D Design Seed
3D Design Seed
3D Design Seed
Master Model
Ref
Master Model
Master Maodel

v [0.000

Display Overrides: Allow = MNew Level Display: | Config Variable ~ | Georeferenced: Mo

Orientation

Coincident -
Ceincident -
Coincident -
Coincident -
Coincident -
Coincident -
Coincident -

World
World
World
World
World
World
World

Presentation

Wireframe
Wireframe
Wireframe
Wireframe
Wireframe
Wireframe
Wireframe

Visible Edges
Dynamic

Dynamic
Dynarmic
Dynarmic
Dynarmic
Wireframe
Wireframe

Gl 4 k@

Figure 117 References

2. In the View window zoom in near station 119+00.

3. Change the Feature Definition  to: Alignment > Center > Driveway

[]

eQ | Driveway

=]~ - Alignment
i =k Center
----- @& Centerdine

@& No Feature Definttion ~

----- @ Centedine - Green
----- & Centerdine -
----- @& Centerdine -

Pink
Small Blue

----- @ Existing Baseline

----- & Segmert - Curve

----- & Seament - Line

- Existing Geometry

[ Preliminary Planning ]

Figure 118b Change the Feature Definition
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4. Select the tool Complex By Pl

Import/Export ™ _\lf_

Design Elements ~ i
= Civil

Standards ~ Toggles =

General Tools

v I X Properties

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate

_a,;;‘?, 4 O _"?_ _¥" Offsets and Tapers ~ \]u; Z EH Open Pro
¢ s

y ) . A Reverse Curves ~
Reports | Lines  Arcs  Point

= v 2 Spirals ~

Haorizontal

: |#% Set Active
Meodify  Complex
v Geometry * | b Profile Cr

# Complex By Element

E E <. Complex By Pl

~max

B View 1, Default

«*  Define By Best Fit

~ — - G| b~ J"'E Geometry Builder
Y £A Geometry Connector
Figure 119b Complex by PI tool
5. P ’ me T mos1oqr T
@ Complex E — *
Parameters ~
Radius 10,000
Back Transition ~
Type None e
Ahead Transition ~
Type None e
Feature A~
Feature Definition  Use Active Feature
MName |Husso Driveway |
Figure 120b Radius and Feature settings for Driveway centerline

6. Click onthe Near Point Snap
along the center of the Driveway

h»l"

, and select the Mainline Centerline , continue placing points
. After placement edit as needed.

/O @ X~

Figure 121b Near Point Snap selected
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Figure 123 Alignment modifications (Left b Move PI, Middle and Right modify Radius)

7. Edit the Mainline Radius and notice the Driveway stays ruled to the alignment changes.
Undo the changes and watch the driveway revert back.
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8.2 Creat e the Horizon tal Driveway Edges

1. Setthe Feature Definition
Line.

to: Alignment> Linear >Roadway Geometry > Edge of Driveway

’Q |Edge of Driveway Line E

=/ Linear

— i Roadside Safety

i Roadway 2D Pay tems

- Roadway Geometry

- Imported Existing

G- Right of Way

[ Structure Outlines

[+l Watercourses

- @ Channel Line

- @ Curb Cut

- @ Driveway Match Line

- @ Driveway Ramp Back Line
Edge of Driveway Line W

>

-

dx3 ,‘@ I | map - Aejdsig e I

Figure 124b Set the feature definiton  to Edge of Driveway Line

2. From Geometry Tab >H orizontal group select Offsets and Tapers
Entire Element

dropdown > Single Offset

Note: If you are using offset  Geometry as a method to adjust template lines in a
Corridor, Surface Template or Liner Template , that geometry should be placed in the
corridor DGN file it will be assign to and not in the Alignment DGN file

z‘ OpenRoads Modeling

E' N @

Element ...,
(=] Selection i.d ¥

Primary Selection

@O HER e A ERR

Home Terrain Site Corridors Model Detailing

— I " o » s

1<~ Import/Export ~ o L Offcets and Tapers ~ y‘j
- y Iy @) ‘b’ JJ

" . b

55 D El ts ¥

23 Bl Civil Reports = Lines Arcs | Point
i Standards Toggles = b - - R

General Tools

ChUsers\manandhary'State o

Drawing Production Drawing Utilities C

AR C -
everse Curves Modify Cormplex

2 Spirals * Geometry »

Harizontal

" Offsets and Tapers ~ _ru;

II Single Offset Entire Element

" Single Offset Partial
Variable Offset Taper

H A

Ratio Offset Taper

Figure 125b Single Offset Entire Element tool

76



Volume 3.1 - OpenRoads Designer Alignments
3. Follow the heads - up prompts:

Locate Element : Driveway Centerline

Enter offs . et: 5 ft
Mirror: Yes
Name: E_Dwyl

4. Create Driveway Curb Returns

Russo Dwy

£ Single Offset E...

Parameters

Offset

Use Spiral Transitions

Mirror
Remove Offset Rule
Feature

Feature Definition

Mame

Figure 126 b Offset geometry with mirror option

Arcs > Arcs Between Elements > Simple Arc

Locate First Element:
Locate Second Element:
Radius: 50 ft
Trim/Extend: Ahead

Figure 127b Left driveway curb return using simple arc

main Corridor (CL_Route140)

left edge of Driveway E_ Dwyl

O
O

. Goto the Geometry Tab > Horizontal

EOR rt

25 Simple..  —
Parameters

Trim'Extend  fhead

Radius 50.000°

Loop L]

Feature
Feature Definition  Use Active Featun
MName E_Dwy3

Group , drop down on
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5.

Repeat Step 13 for Right edge of Driveway with following parameters.

J-? © Simple.. — ot
Parameters L]
Trim/Extend |}-‘-heal:| w |

Radivs  [5.000 |
Loop []

Feature L3

Feature Definition  Use Active Feature

Mame | E_Dwyd]

Figure 128- Right driveway curb return using simple arc
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8.3 Create the Lip Geometry

Once the Horizontal Driveway layout is complete, profiles need to be created. The profiles of the

" . ’ " ~ ‘ ’ - . s B

”
5 N ¢ - ok = 3 o ~ o - + [3 o - 5 N -

1. Create horizontal geometry for the driveway lip. From Geometry Tab > H orizontal group
select Offsets and Tapers dropdown > Single Offset Partial .

Offset: - 1 ft (We will change thisto  -.001, once profile is assigned to this line.)
Name: Dwy Lipl
Locate Element: main Corridor (CL_Route140) EOR_rt

Start Distance And Offset: Keypoint Snap to left edge of Driveway E_Dwy3
End Distance And End Offset: Keypoint Snap to Right edge of Driveway E_Dwy4
Mirror : NO
48 Single Offset P — >
Parameters ~
Offset: |-1.000
Use Spiral Transitions [ ]
Mirror 1
Remove Offset Rule  []
Distance ~
Lock To Start 1
[] Start Distance |0.000 |
Lock To End 1
[] End Distance |0.000 |
[ Length |0.000 |
Feature -
Feature Definition Use Active Feature
MName Dwy_Lip1

Figure 129b Single Offset Partial for driveway lip
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2. Create the profile driveway lip line. From Geometry Tab > Vertical  group select, Element
Profiles dropdown > Profile By Vertical Offset From Element

2] OpenRoadsModeling &~ © H b (5 of Connecticut\9999-0011 - Design\Highways\Base_Models\HW_CB_0047_0122_Exercise_5:
Home Terrain Site Collaborate View Help

A k & 2 Import/Export ¥ 3 EE Open Profile Model N = & T v E"—'}

o < Design El ts ~ 4% Set Active Profile - -

. Element ... l_ STEDEES Cit l Lines Curves| Element | Modify Complex Transform
@1 Selection L. T 9 Standards * Tegg' = b Profile Creation = - - Profiles = - Geometry * Tools =
Primary Selection General Tools Vertical UL quick Profile Transition
eQ |Edge of Driveway Line b |5( i I |-£  Profile By Constant Elevation

::_Pruperll'es hd F'; [i¥  Define Profile By Slope From Paoint

<= Profile By Slope From Element

4-. | = Profile B\r‘u‘arﬂjle Slope From Element |
l . | =+ Profile By Vertical Offset From Element I
[ Profile By 3D Element

Figure 130b Profile by Vertical Offset  from Element

4 - Azjdsig jray ¢

Slope Style: Constant

Locate Plan Element to Profile: Dwy_Lipl

Locate Reference Element: Select main Corridor (CL_Route140) EOR_rt
Vertical Offset: 0.125ft (1 Y2 in)

Parameters L

Slope Style Constant e
Vertical Offset 0.125

Range -~

Lock To Start

Start Distance 0.000

Lock To End

End Distance 3726.952

Feature o
Feature Definition  Use Active Feature

Name Dwy_Lip1_Vert

Figure 131b Vertical offset set to 0.125

You can now verify the profile for Dwy_Lipl by using any View using Open Profile Model
command.
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1. Display the Main Corridor EOR and Driveway Lip in Driveway CL Profile. Open Profile Model for
Dwy CL (Russo Dwy). From Geometry Tab > Vertical ~ group > Profile Creation dropdown >
Profile Intersection Point

E] OpenRoadsModeling - B8~ © H b oy  any\State of Connecticut\9999-0011 - Design\Highways\Base_Models\HW_CB_0047 013
Home Terrain Site'

o * e Z. Import/Export ¥ ;’f BB Open Profile Model \_ \: D 17 |~
S | S

ries Collaborate View Help

- o3 Design Elements ~ 4 5% Set Active Profile - X
Element ..., L & mplex Lines Curves Element Modify Complex
a1 Selection i * b Standards * To smetry = » Profile Creation ™ v v Profiles = v Geometry =

Primary Selection General To kv Profile From Surface

|
él"'; |Edge0f Driveway Line ~ |(’}'? # Quick Profile From Surface ‘G_‘ Q < ['3 !"’/_ ['}

¥ Project Profile To Element

_ Properties hd

=3 Project Profile Range To Element

----- I Project Extended Profile

Profile Intersection Point I m

Figure 132b Point Intersection Point tool

e|dsi] [@ra
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Locate Element to Show Intersection : Russo Dwy
Locate Element Which Intersects: Dwy Lipl ,EOR_rt ( SHDR_rt and CL_Routel140 if needed)
Reset

View 2, Profile - Russo Dwy CL [E=REcE ===
i-|APPROIEHRE DIE| S v Bllolks A

Locate Element Which Intersects
Complex Element: Dwy_Lip1
Feature: Linear\Roadway Geomeiry\Edge of Driveway Line

Active Profile: Dwy_Lip1_Vert \ Arc
Level: ROAD_Drive_Edge_Line (Roadway Geomerty: Edge of driveway lin

Figure 133b Intersection points added to profile
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2. Change offset of Dwy Lipl to - 0.001. EOR and Dwy should match, but if the offset is O,
during triangulation there will be vertical face which we want to avoid.

Figure 134b Dwy_Lip1l offset adjustedto - 0.001

3. Check the profile of Russo Dwy . e L ——
Red Dot: CL_Route140 - BRI R .
Grey Dot: SHDR_rt

Magenta Dot: Dwy_Lipl

Figure 135b Intersection points shown

1. From Geometry Tab > Vertical  group > Lines dropdown > Profile Line Between Points
Enter Start Point: Snap to Magenta Dot Dwy_ Lipl

Enter End Point: Snap to Existing ground . (Slope and Limits of Driveway is left to the designer
to practice)

2. Activate the Driveway Profile once completed.
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3.

B View 2, Profile - Russo Dwy CL E@
E-y- i POROER SED| R B nta| A

Figure 136 b Activate the profile

If CL_Routel40 corridor changes, Driveway profile will also automatically update.
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Exercise 9 b Geometry for XSC Crossing Points

This exercise will cover the creation of Non - Centerline Geometry such as Flood Lines, Water Marks,
Wetlands and ROW lines.  There are two tables below  listing the Feature Definitions and  point
labels that will appear in Cross Section Sheets for Crossing linear features:
1 Geometry Features create usingthe Place Geometry Tools
I Breakline Features that are created from running a roadway template  on a corridor, Linear
Template ,or Surface Template

Note : This exercise will cover the  placement of Geometry Features ,the creation of Roadway
Breadlines will be covered in Volume s3.2and3.3.

Table 9-1- Geometry Features for XSC Crossing Points

Feature Definition XSC Crossing Point Annotation
Imported Existing \ Existing BCLC EX. BCLC

Imported Existing \ Existing BCPC EX. BCPC

Imported Existing\ Existing Building EX. BUILDING

Imported Existing \ Existing Concrete Curb EX CONC. CURB
Imported Existing \ Existing Edge of Road EX. EOR

Imported Existing \ Existing Fence EX FENCE

Imported Existing \ Existing Granite Curb EX. GRANITE CURB
Imported Existing \ Existing Granite Sloped Curb EX GRANITE SLOPED CURB
Imported Existing \ Existing Noise Wall EX. NOISE WALL
Imported Existing \ Existing Road CL EX. CL

Imported Existing \ Ruins EX. RUINS

Imported Existing \ Existing Stone Wall EX. STONBWNLL REMAINS
Imported Existing \ Existing Walk EX. WALK

Right of Way \ Existing\ Easement Line EX. EASEMENT

Right of Way \ Existing\ Interior Non - Access Highway Line EX. HIGHWAY LINE
Right of Way \ Existing\ Location Survey Highway Line EX. HIGHWAY LINE
Right of Way \ Existing\ Non - Access Highway Line EX. HIGHWAY LINE
Right of Way \ Existing\ Street Line EX. STREET LINE

Right of Way \ Existing\ Unlimited Access Highway Line EX. HIGHWAY LINE
Watercourses \ 100 Yr Flood 100 YR FLOOD PLAIN
Watercourses \ 500 Yr Flood 500 YR FLOOD PLAIN
Watercourses \ High Tide Line HTL

Watercourses \ High Water Line MHW

Watercourses \ Low Water Line MLW

Watercourses \ Ordinary High Water Line OHW

Watercourses \ SCEL S.C.E.L.

Watercourses \ Existing Water Edge EX.WATER EDGE
Watercourses \ State Wetland WETLAND LIMIT
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Watercourses \ State Federal Wetland

WETLAND LIMIT

Right of Way \ Proposed \ Acquisition Line

ACQUISITION LINE

Right of Way \ Proposed \ Defined Easement Line

EASEMENT LINE

Right of Way\ Proposed \ DROW Line

EASEMENT LINE

Right of Way \ Proposed \ Slope Easement

EASEMENT LINE

Right of Way \ Proposed \ Temporary Work Area  Line

EASEMENT LINE

Table 9-2 Breakline Features for XSC Crossing Points

Road CL B~ ., ., B, " _
Shoulder SHDR

Travel way TRWAY

Edge of Road EOR

Walk Concrete EOSW

9.1 Create Line Work

1. Selectthe Browse icon, browse to Highway/Base Models,

Exercise_ 9 _CrossingFeatures_EXxisting .dgn
2. Inthe Plan View setthe Existing Ground Active

3. Inthe view window into  Stations 114+00 to 120+00

select HW CB 0047 0122
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B View 1, Default =N EEN =
& G| b-rd PRPONY Y FE| &G

\q,‘ 4
» .

g

Figure 137b View of Stations 114+00 to 120+00
4. Use the MicroStation Copy tool to copy in the two OHW lines from the Reference File.

Note : For graphics that are just plain lines the Copy command is the desired tool for this.
For civil features in reference files, it would be better to trace over the line work using the
Place Line String command
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5. Select the two lines. Inthe  Properties dialog , extended section adjustthe Line Style
Parametersto 10. Note: This ground file was created a v8i so the scale needs to be
adjusted.

EEnetes vh QX
B View 1, Default

4 4 Elements (2) m~-&db-prd 220060 E] a4

A Line String

A Line String

General v
Geometry -
Extended »~
Default
fied “*Waries"
Snappable
Not Modified
New
Properties hd X
Unlocked s s B View 1, Default
v Line Style Par 4 %5 Elements @ = 1 0 =
Scale  1.57480 E-8u~-b-d PPLOIYD EI. [mE
TN A/ Line String
Shift Mod None A Line String
Corner M From Line Style
Display Style (From View Displza
General v
Geometry b
Extended A
Mode Default

Last Modified **Varies*
Snappable  Snappable
Medified Medified
New New
Locked Unlocked

w Line Style Par
Scale  1.00000 t

Width Mo Neone

Shift Mod None

Corner M From Line Style
Display Style {From View Displzs

Figure 138b Adjust Line Style Parameters
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9.2 Create Feature

1. Setthe Feature Definition to Linear > Roadway Geometry > Watercourses > Ordinary
Highwater Line

\ Driveway

Elet @uu A /7 54
- Roadway Geometry n——————— ————
G- Imported Existing
-3 Right of Way
E- Structure Outines
- Watercourses
i@ 100 Yr Flaod
@ 500 Yr Alood
@ High Tide Line
@ High Water Line
@ Low Water Line ~—
- @ Ordinary High Water Line / R o

& SCEL Linear\Roadway Geometry\Watercourses\Ordinary High Water Line

e @ Wetland (Approx) o e ——

Figure 139b Select Feature Definition

2. Onthe Geometry tab, General Tools section select Set Feature Definition

Figure 140 - Set Feature Definition Tool

8. Setthe Feature Typeto Linear

Figure 141 Set Feature Definition

9. Inthe view selectthe Top Ordinary Highwater Line and follow the prompts to add the
Feature Definition, repeat to the Bottom Ordinary Highwater Line
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