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Course Overview

In these exercises you will learn how to place 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

e Select the proper seed file to create a Base Model
e Align afile so it's in the proper geospatial location
e Horizontal Centerline Layout

e Horizontal Alignment Annotation

e Vertical Profile Creation


https://docs.bentley.com/LiveContent/web/OpenRoads%20Designer%20CONNECT-v9/en/GUID-1B18BC16-7361-4DA1-BC57-D8A9EEF3F9E7.html
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Exercise 1 - Creating a Base Model Geometry File

This section instructs users how to create an alignment base model design file for a project. 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.

1.1 Startup

Before attempting to open or create DGN files users should make sure the following is in place:

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 A icon on
the bottom Windows Screen. Click on the Connection Client Icon and select Open.

I CONNECTION Client - ] x

Bentley

Sign In

Email

Password

L S ®

COMMECTION Client
Why sign in?

f s B =

338 PM
1/24/2020

A 1 )

Figure 1 CONNECTION Client System tray
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5. Launch the Application.
e Consultants
Start the software via an appropriate CTDOT DDE icon
e CTDOT employees
On your desktop double click on the CAD Accounting icon.

6. On the CT DOT Accounting Menu there will be select Compass OpenRoads CE
In the Run Program field select the needed program, the Available Account (funding
source) and Resource Type. Click on the Start button to load the program.

[ CTDOT Accounting Menu - *
File Help Debug

Run Program: Mon-Projects OpenRoads CE j Start |

Ll
Elapsed Time: Compass OpenBridge CE Close |

Compass OpenBuildings CE
Selected Account:
MicroStation V3i HQ
Freguently Used Acco| Non-Projects OpenBridge CE =
MNon-Projects OpenBuildings CE FT
Non-Projects OpenRoads CE % P1&7TCN-INO1O
DOTS7192-0010-0090PE-PE01C
DOTST192-0011-0155PE-PEC O
DOTS7192-0011-0156PE-PEC1O
DOTS7192-0011-0157PE-PECO
DOTS7192-0011-0158PE-PEC O
DOTS7192-0011-0158PE-PECO
DOTS7192-0013-008%PE-PEOC
DOTS7192-0015-0339PE-PE01C
DOTS7192-0015-0368PE-PENIC ¥

Clear Frequently Used Accounts | Configure Location |

Resource Type: I vI
Limit to Project # | Filter | Show All Projects |

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

User: |richardeh Computer: | DOT-WH3AEC015

Environment | MewProduction

Process: |[none}

Figure 2 CAD Accounting dialog box
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7. After launching the program, a Welcome Screen for OpenRoads Designer will appear.

8. Select Custom Configuration, using the small drop-down arrows select the

Workspace CT_Workspace, the needed WorkSet and Role.

Note: If you do not see the Project Number listed under Workset, please request a
Compass/CAD Setup using this link New CAD Project Request

Configuration OpenRoads Designer ALkl

: Examples Configuration WorkSpace WorkSet Role
*" == Configuration for Bentley Example... CT_WorkSpace - 0001-0106 -~ Highways -

Custom Configuration i
Vo Recent Files

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

Recent WorkSets

‘ CT_WorkSpace ~ Q

I 9999-0013 Browse New File

Figure 3


https://ctdotcompass.atlassian.net/servicedesk/customer/portal/8/group/24/create/100
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1.2 Creating a NewFile

1.

Select the New File icon. Create a DGN file from the civil 2D seed and save it to the
Base_Models folder. Use the file-naming conventions as described in Volume 16.

Example: HW_CB_1234_1234_ Alignments0l.dgn

Warning: Do not copy DGN files created with V8i SELECTseries or InRoads SS2, SS3, SS4,
or SSI10 to the new CTDOT CONNECT Project/WorkSet folders.

2. On the New dialog box click the Browse button to select the proper seed file.
..CT_Configuration|Organization|Seed|Road | Seed2D - CT RoadDesign.dgn

If the survey was done in an old Datum, use the 2D Seed Files in this folder
..CT_Configuration|Organization|seed|Gcs|

EJ Mew - ChlUsers' o 1% State of Connecticut\9998-0013 - Design\Highways\Base_Models\, X
Save in: I Base_Models I v| (W A kg E
i Mame a Status Date modified Type
Quick access
Desktop
m
Libraries
This"PC
g < >
Metwork
File name: |HW_CB_1234 1234 Alignments(01 vl ] Sa\req
Save as type: |MicroStatior1 DGM Files (*.dgn) ~ | Cancel
Seed: |'JNECT\.CT_Cbnﬁg|.|ratinn‘l.Organization‘\.Seed\Hnad\SeedED -CT F{oadDesign.dgH Browse |
Figure 4 New File
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3. After the DGN file is created open File Explorer and browse to the file, right click hold and
select View online.

| = | Base_Models - O X
Home Share View - 0
&~ v A e 9999-0013 - Design * Highways * Base_Models v O Search Base_Models pel
9999-0013 - Design (ol MName Status Date modified T
e BT B &4 HW_CE_1234 1234 Westbrook.dgn = 10/7/2024 1:30PM B
L} u L] L (h)en
- " s N k "y CrowdStrike Falcon malware scan
| I un L . Share
= . = Copy Link
5: S . . Manage access
R B I D B View online
I F BT Version history
I I Te " Always keep on this device
Il | i e 5 Free up space
Ry e Y € 7-Zip
. ; - !
litern  1item selected 97.5KE  Sync pending Open with

Figure 5 File Explorer View online tool

4. The Projects SharePoint site will open, sort by Date, click on the three dots, select More >
Check Out.
Note: When you are done working on the DGN file, exit the program and go back to the
SharePoint Site and Check In the file.

i c CONNECTICUT SharePoint 2 search this library
(]
9999-0013
e
+ New v M Editingridview [ Share 2 Copylink [0 Delete < Pintotop 7 Favorite [7] Add shortcut L
b
. . Open >
Design > Highways > Base_Models P

= Preview
® (-] Created - 0 Name+ - Share ked Qut To Created By

©  5minutesago Ld HW_CB 1234 1234 Westbrook.... [ - Copylink Richard, Elain

Manage access

Aler ...
More > Properties
Check DocuSign Status Workflow

Properties

Get signatures with DocuSign ~ Compliance details

Details Check out

Workflow

Compliance details

Figure 6 SharePoint Check out
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1. Reference in the survey and terrain file(s) using no nesting. Turn off levels as needed.
2. TIP:'Save Settings’ when all levels are turned off as needed.

3. Activate the terrain by clicking on the terrain boundary, hover over the boundary and from
the pop-up menu select/click the Set Terrain Active tool.

4. Click again on the terrain boundary and set the override symbology to Yes. Then to help
with the horizontal alignment creation, you can turn on the contours. Save Settings.

'4

On
On
on
on
of
On
on
on
On
oy O
O
of
of
of

Figure 7

5. Review the file and Save Settings.
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Exercise 2 - OpenRoads Review

2.1 General Tools and Interface

211 Tools

Tools can be accessed a variety of ways, including the Ribbon, Search and Context
Sensitive Menus. Ribbons are arranged by Workflows, which are selected from a pull-down
in the upper left corner of the software.

To activate the OpenRoads Modeling workflow use the pick list in the upper left corner if it is
not already active.

P & - o g B 5 PR R Hghwaysiet lngth change dgs 2D V8 DGM] « OpenBisads Desigrer CONRECT Eftisn -0 X

Opanfoads Modeing 3
L wrmny Skelapsad  Comden Model Detsilirg  Drawing Production Drawng Vigw 2. * ~ A e
=

Eapent - whe d X Offiets and Tapers = o r [ pen Profide Mol == - 3 L
e QO = ¢ - UL 7 lou . S Ay
" od L A By A ReeereCurs ¢ . e S hemave Poshile  — - - — P P P -_,)

| Darsgn Elarapniy

v e
’ . P

ez
.1 k
& -

Eberrari
o Selectien

G el Al Pl ) » . e Curve wment Moddy € s Semplly Comples Table
hy Sandieds T logghes = . . . * & Sk v v GeometryT | o Pesfile Crestaon T . ~  Proflesr v Geomatry e Gasmetn: Rt Edbi

Priman, ¥ e el ol Mgsgoetd i cal Comman Tocdy

Figure 8

The ribbon menu will reflect the OpenRoads Modeling tools. The tools are organized into
categories on the ribbon tabs.
¢ Home - Common tools such as Attributes, Explorer, Attach Reference Tools, Models
and Level Display.
e Terrain - Terrain modeling tools.
e Geometry - Civil AccuDraw and geometry tools.
e Site Layout - Parking, pad, pathway, vertical geometry and grading site design tools
e Corridors - Superelevation and corridor modeling tools.
o Model Detailing - Civil Cells and 3D tools (Linear Templates, Surface Templates, etc.).
e Drawing Production - Saved views, notes, text, annotations, and plans production
(cross section, plan, and profile) tools.
¢ Drawing - Commonly used MicroStation drawing tools.
e View - Commonly used view control tools.

A Search Ribbon tool is also available at the right side of the title bar. Use it to find tools
across the multiple ribbons. When you are not sure where to find a tool, simply type the
command in the Search Ribbon field and a search will be performed across all ribbon
menus.

10
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“Real World” Civil Engineering starts with a horizontal plane and a set of engineering rules.
Vertical design follows the horizontal paths and follows a different path when it come to
rules. For example, horizontal geometry typically uses circular arcs, vertical geometry
commonly uses parabolas. Combine the two geometries to get 3D results.

Some OpenRoads dgn’s have a single 2D or 3D models, but many design files have Multiple
Models.

The old InRoads software used an “external” proprietary file (.alg) to store geometry data.
OpenRoads Designer exclusively uses the .dgn format (no external files) to store geometry
data, the software stores geometry types in different models within a .dgn file.
e Horizontal Geometry is stored in the default 2D Model.
e Vertical Geometry is stored in a Profile Model view and associated to the horizontal
geometry.

Note: If a horizontal element has vertical information - one or more Profiles - then it “owns”
a single Profile Model containing all its profile information. Profile Models are visible only by
using the View Profile Model tool).

Many design files contain a 2D and 3D Model, typically named Default and Default-3D,
respectively. 3D Elements are created, managed and stored in the default 3D Model.
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21.3 View Control

In OpenRoads Designer CONNECT Edition, an enhanced right-click view control option has
been added.

e Enables quick display of multiple views in one model including plan, 3D, dynamic
profiles, dynamic cross sections and superelevation.

e The "1 View” option will reset a view back to default if accidently set to a dynamic
cross section or profile view.

¢ When selecting a dynamic profile or cross section view, the grid will be turned on for
the view.

e Right Click in the View 1 Window and select the desired preset View Control window
set-up.

After Selecting the desired tool select Save Settings.

Element Sebection 2 Views Plan/30

Copy # 2 Veews Plansxs
5 Move 3 2Yiews PlansProfile
ST Scale 3 2Views Plan/Superelevstion
# 3 Views PlanSSuperelevation/ X5
3 [ 3 ¥oews PlanProfile/ 30

3 3 Views Plan/Profile/ X5

#  ¥¥eews Plan/X530

v Retse

|, Mamer
Select Links

o View Attibutes
Meodel Properties
Clip Vedume

17 Select AN
I 3 Toggle Constnaction Class

TR Levels O Except Element

FE Displayset Set
M Displayzet Clear
FF Amange Windows

Paite from Chpbosed

) Rotate View

T Level Off by Element

XK Delete Element Pt View

L mumeation View

" & Smooth View

eFewme Vi

Figure 9

12
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Using the View Control tools creates a Multi-Model View. This can also be done manually.
Open two views, on the View Attributes dialog box set View 1to Default and View 2 to
Default-3D. The active model will display both models in two separate views. Issue a Save

Settings before moving on.

® View 1, Default || s =) @ L
ERc:i- 42200699 i 4 @ 9ROaD/ 6
View Nurnber: = O} [ View Number: =N

() Presentation [ Presentation

Dusplay Style: Wirefame Displiay) Display Style: Nlustration:ignore Lighting

T ACS Trisd ! FastCells Ty ACS Trind 53 FastCells

[5d Background =1ED [5d Background Bl

| 557 Boundary Display 1] Boundary Disglay H Gid
& Camera T Level Overrides
% Clip Back | ne Styles
%% Chip Front 5] Line vieighis

L3R Clip Volume El!-’arkers
:ﬁlio«s?u:-ers |Q|F'e7:e-rs

£ petoutt ighting 1D 7205
ﬁ][}-'rcrs-:rs m'm

14 Text Nodes [0 Dsta Fisits 14 Tt Nodes
El_mrsmrerc;.' 8 Displayset @_mrsh‘.ref:;
Glokal Brightness: @ < >

] View Setup *
Swved Views: |[Select =
Models Defoult-30 1
Model Narme |
B | Default

Figure 10

Use the Set Active View Group tool to move between Models in your DGN file.

Mame Model
— | Default Q1 Default
Subsurface UtilitieSiA pefaylt-3D Views i Default-3D
3 survey [ Multi-Model Views
._._\ 3 - O O
O - © - & - Evrmsavies |70 WEEREEETEY A5~ ©© @ X
Element Selection > |dentify element to add to set i |

Figure 11
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2.2 Geometry Tools

2.21 Feature Naming

The OpenRoads Geometry commands are selected from the Geometry tab of
the OpenRoads Modeling workflow. The commands are separated into four main
categories, General Tools, Horizontal, Vertical and Common Tools as shown below.

€l Opersoatimedeng - T EIE s - > Fm PAAEC_ER)Highways\test length change.dgn [20 - V& DGH] - Openfiosds Designer CONMECT Edition -0 X
Hame Terrain| Gaecmatey Sate Layout Cerndar Madel Detailing Drawing Producticn Drawing L Search Rigbon (Fd A= L' ~ [ w
Y <~ Impart/Export * e, ) ; 2 Offsets and Tapers ~ BB Open Profile Model [ == - s
N BT gy SO g Tomemimes g @Ol (o LT v (B Aoy
#; Design Elernents = t =< Reverse Curves = 3% Set Active Profile Rl
Element | Cnil  Reports  Lines Arcs  Point Modify Complex Lines Curves Elemert Modify Comples  Tansform Simplify Comples Table
Selection L * ' Standards - Toggles = - - - = 2 Spirals * - Geometry = Lo Puofile Crestion - = Profdes~ Geametry ~ Geometry Redeline Editor
Salection Ganteal Tools Haeizartal Vertical Coenmen Tock

As civil geometry elements are placed, each element is given a feature name. The Name
field displays the seed name that has been assigned to the selected feature definition.

In the example at below, the Complex By Pl command has been selected. The Centerline
feature definition has a seed Name prefix of CL defined. If the name value is not changed,
the software will automatically increment the name of each line placed. For example, the
first line placed is named “CL", the second is named “CLl", etc,, is it recommended to give a
short descripted name as shown below.

JE Compl.. — >
Radius 400.000°

Back Transition -
Type Mone w

Ahead Transition -~
Type Mone o

Feature .3
Feature Definition  Centerline w
Name CL Rte 139] |

14
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The element name can be reviewed by using the Select Element tool and floating the
cursor over the element as shown below (you do not need to select the element).

il
Complex Element: CL Rte 139
Feature: Alignment!CenteriCenterline

Mo Active Profile
; Level: ALIGH_Centerline

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

propenies -2 x
4 “Fh Elements (1) = 4 Elements (1) =
4 Complex Element: CL Rte 139 4 Complex Element: CL Rte 139
# Line Line
Arg - Arc -
General - General w
Extended v Extended v
Feature ~ Feature ~
Feature Definition Centedine Feature Definition Centerline
Feature Hame CL Rte 139 -— Feature Hame CL Route 133
Geometry b Geometry v

Complex Element: CL Route 139
Feature: AlignmentiCenter'Centerline
Ne Active Profile

Level: ALIGN_Centerline

15
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The Feature Definition Toggle Bar is accessed from the ribbon by selecting OpenRoads
Modeling > Geometry > Standards > Feature Definition Toolbar.

Feature Definition Toggle Bar

Use Active Feature Definition

Toggle on the first icon to automatically assign the selected feature as the active feature as
you use various OpenRoads Geometry commands.

In the example below, the Line Between Points command is selected. The Feature
Definition is defined by the active feature selected in the Feature Definition Toggle Bar.

[ ] Distance 40.533
] Line Direction N90°00°00.0"E

Feature ~
Feature Defimtion  Use Active Feature
Mame CL

Standard centerlines will use the following Feature Definition:
« Centerlines: Alignment/Center/Centerline
« Driveway Centerlines: Alignment/Center/Driveway

48 Compl.. — x
400.000"

Back Transition

Radius

Type

Ahead Transition

Type

Feature

Feature Definition |Centedine

@ Mo Feature Definttion

= Mignment

Center

¢

-@ Centerdine - Green

-@ Centerline - Pink

-@ Centedine - Small Blue
-@ Driveway

-@ Existing Baseline

H Prefiminary Planning

il Linear

MName

16
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Miscellaneous alignment feature definitions are available if needed for out of the ordinary

circumstances.

Non Centerlines Geometry can be placed with any of the Horizontal tools.

2 Y Offsets and Tapers ~ -
( ) »
. T A Reverse Curves v \f‘; Z
Lines Arcs Point o Modify  Complex
v v v 2L Spirals ~ v Geometry =
Horizontal

These feature definitions can be found in the liner/Roadway Geometry folder.

4% Line — *

[] Distance |I}.I]'|]'|]I |
[J Line Direction [NS000'00.0"E |

Feature LS

Feature Definition |N|:| Feature Defin'rticn|

Mame [ o

Alignment

= Linear
= Roadway Geometry

Imported Existing

Right of Way

Structure Outlines

Watercourses

----- & Channel Line

----- & Curb Cut

..... @ Driveway Match Line

----- & Driveway Ramp Back Line

----- & Edge of Driveway Line

----- & Edae of Pavement Line

----- & Edage of Road Line

----- @ Edage of Truck Apron Line

----- & lsland Curb Line

----- & Misc Line

----- & Misc Point Control Line - blue

----- & Misc Point Control Line - green

----- @ Misc Point Control Line - pink

..... & Processed Aggregate Perimeter

..... & Riprap Perimeter

----- & Shoulder Line

----- & Sidewalk Line

..... @& Slope Limit Cut

..... & Slope Limit Fil

..... @ Slope Limit Line

----- & Travelway Line

----- & Yellow Line v

3 [F ][] ]

17
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Feature Definitions are further broken down into folders for:

e Placing Right of Way lines
e Placing Watercourses
e Placing Structure Outlines

e Importing Existing Warning: Currently OpenRoads Terrains and Survey Features do not
have the same functionality as InRoads. With InRoads existing linear features in a DTM
could be displayed as a crossing feature on cross section sheets. This is not available with
OpenRoads, crossing features will need to be brought in as a Geometry Feature in order to
be displayed on Cross Sections. Bentley Recommends using the 3D by Plan Profile tool to
recreate the needed crossing features.

For a quick overview on Importing Existing Features watch this video of a Wetland Line being
placed over the Existing Survey Feature.

18


https://portal.ct.gov/dot/-/media/dot/documents/aec/cad_connect-dde/volume-3/wetlands-on-xsc.mp4?sc_lang=en&rev=6bfa9fe9ecba4d6082a6b7646753073b&hash=B737E151F46187E896E4BD989BEB699D
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2.2.6 Civil Accudraw

Placing elements in a 2D model is like manual drafting — all elements appear on the same
plane, the sheet of paper.

« In 3D, you place elements in space — horizontally (for example, a floor), vertically (for
example, a wall), or at any other angle or direction (for example, a sloping roof).

e By default, data points in a 3D model are placed at the view's Active Depth. Where
you snap a tentative point or place a data point in a blank part of a view, it will be
located at the active depth. You can, however, snap a tentative point to an existing
element at any depth in a view. When you accept such tentative points, the data
point is placed at the level of the snap point.

Civil AccuDraw and its drawing plane let you place elements away from the active depth.
Often this improves productivity, since you need not constantly change the active depth.

Civil Accudraw is activated by selecting the Civil Accudraw icon from the Geometry tab as
shown below.

ﬂ OpenRoads Modeling v Hl‘._::? f::: - - * 35'] =

m Home Terrai Geometry Site Layout Corridors Model Detail
,‘.a 7 L]
&, ie' " Import/Export ~ . ) |
\Lr O

| - |#% Design Elements )
: Element -, ) J Lines Arcs P

Lo Selection i.f T " Standards ~

Prirmary Selection Gener§l Tools

S ™ Givil Toggles
¥ Items Civil Accudraw

ELE e T -

The first icon is used to turn Civil AccuDraw on or off.

@ G D T

Toggle Civil Acculraw

Civil AccuDraw performs many of the same functions as MicroStation AccuDraw but has
greatly expanded capabilities for the civil designer.

Warning: Simultaneous use of Civil AccuDraw and MicroStation AccuDraw will cause
errors. Close MicroStation AccuDraw when using Civil AccuDraw.
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2.2.6.1 Civil AccuDraw Settings

Civil AccuDraw Settings are accessed by selecting second icon as shown below.

::j Civil AccuDraw Settings - *
Operation Display Coordinates  Favorites

[] Auto Load

Floating Origin

Context Sensitivity

Smart Key-ins

Preserve Method Locks

[ Sticky Z Lock

[] Always Show Compass

[] Show Accudraw Dialog

Shortcuts: Civil &cculraw Settings

Auto Load - Toggle this option ON to automatically load Civil AccuDraw.

Floating Origin - CTDOT recommends turning this option off.
ON: the origin moves to the last point placed. OFF: the origin remains fixed.

Context Sensitivity - CTDOT recommends turning this option off.
ON: the compass rotates in response to the context of various tools.

Smart Key-Ins -

ON: Civil AccuDraw interprets a number as positive or negative, depending on the direction
of the pointer from the compass.

XY ordinates only: Smart Key-ins cause Civil AccuDraw to move the focus to either the x or
the y field depending on the pointer position.

Preserve Method Locks -

ON: the locked values remain locked after switching the ordinate methods. For example,
using station-offset ordinates and a lock station of 1+00, switch to distance-direction
ordinates. Station 1+00 will remain locked while inputting distance-direction. The resulting
effect will be a distance-direction-stationlock.

Sticky Z Lock -

ON: inputs to Z ordinates remain locked (sticky) until they are changed. This is useful in a
3D DGN to control the Z ordinate. For example, input 100.00 for the Z ordinate and the value
remains constant until changed.

OFF: The Z ordinate follows the cursor dynamics.
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This also controls whether the origin for delta Z measurements follows the XY origin or is
independent of XY.
ON: the origin for delta Z is completely independent of the XY origin. For example, the user
can set the origin for dXdY measurements from point A and set dZ to be measured from a
second point B. The Z origin does not change until reset by the user. The effect will be
apparent when drawing a linestring. When drawing a linestring, the dynamic orientation of
the compass will adjust to align with the most recent line segment. The Z origin will remain
fixed wherever the user placed it at in the beginning.
Note: When Accudraw ordinates are set to XY the sticky Z toggle does not apply. This is
because, by definition, XY mode is always assumed to be absolute.

Always Show Compass -
ON: the compass is always visible.
OFF: the compass is only visible when the appropriate input is required.
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Hold down the second icon to reveal the shortcut menu shown below.

Civil AccuDraw n

B+ [ Bo- @ -+ L L 8k
Y Civil AccuDraw Settings
Key-in Dialog
Set Origin
4 Show Shortcuts
Lock Index
Rotate Compass to Morth
Rotate Compass to View

Rotate Compass to Base

Rotate Quick

Rotate View to Compass

-

Ge To Tool Settings Dialeg

2

2

3

]

I

8

9

0 Rotate Cormnpass to Element
Q

W

E Switch Dialeg Mede
R

Civil AccuDraw Help

TR ERECERE

Open as ToolBox

When the XY mode is selected and a civil command is active, the coordinates of the
current cursor position are displayed in a floating dialog as shown below.

Civil AccuDraw n b 41395644.856

Y | 67386 245
Enter Start Point

| © o OFF

The Tab key is used to move through the key-in fields in the dialog.

Values entered in the floating dialog are locked when the Enter key is pushed.

To unlock a value, tab to the field and push the End key.
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2.2.6.4 Civil AccuDraw Compass and Curser Input

When the Always Show Compass setting is toggled on, a compass is displayed at
AccuDraw’s origin point when Civil AccuDraw is active.

The compass is always circular and is marked by a number of tics. The default is 4
compass points which can be changed in the settings.

The north arrow on the compass will always point to north as defined by selecting File >
Settings > File > Design File Settings > Angle Readout.

If the Civil AccuDraw Settings dialog (shown above) has the Context Sensitive option
turned on (default), then the compass auto-rotates in a similar fashion to MicroStation
AccuDraw:

on| NES*31'45.6°E

e The Distance-Direction ordinate is used to enter points in polar coordinates as
shown above.

e The input for angle and direction fields follows the File > Settings File > Design File
Settings > Angle Readout settings.

e Note that rather than direction being shown, the label and value are now an
Angle. This is because the context is based on the direction of the preceding line
segment rather than an absolute direction.

e The compass can be rotated with the V, B, T, RQ, RE shortcuts.

e Vrotates the drawing plane to align with the view axes.

e Trotates the drawing plane to align with the axes in a standard Top view.

e RQis used to quickly and temporarily rotate the drawing plane.

e RE rotates the drawing plane to match the orientation of a selected element.

o Usethe T (Top) shortcut or the corresponding drop-down to return to a pure
direction.
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The Station-Offset ordinate is used with a reference element to enter information as a
station and offset relative to a selected element.

% Station | IR
% Offset | 20.000

Enter Start Point

The reference element can be a MicroStation element or an ORD Geometry element. If a
MicroStation element is selected, the beginning of the element is assumed to be station
0+00. If a civil element is selected with stationing defined, the station value of the selected
element is used.

Take the following steps to select the reference element with the Station-Offset ordinate
active:

e Tab to activate the Offset field that is floating on the cursor
e Enter the letter “O” shortcut to set the origin. You are prompted to select the reference
element.

Once selected, data can be entered using station and offset values relative to the
reference element as shown above.
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Civil Geometry elements drawn using the OpenRoads tools are “ruled” graphics that
behave according to the geometric rules that define how the element was placed.

6(_?/\

[ Distance 187.006
[ Line Dirsction |567°36728 6"E

Feature ~

Feature Definition | Use Active Featurs

Nare

Enter End Point

Distance | [EENE 4

For example, a line drawn using the Line Between Points commmand has the following
rules: Distance and Line Direction as shown below.

These parameters can be entered in the Tool Settings dialog, shown at right above, or by
using the parameters floating on the cursor.

If you use the input field that floats on the cursor, the left and right arrow keys are used to
switch between multiple parameters.

When a parameter value is entered, it is locked as shown below. The parameter can be
unlocked by unchecking the item in the Tool Settings dialog, or by pressing the End key on
the keyboard while the parameter value on the cursor has the keyboard focus.

6(_&

Distance 200.000
[ Line Direction | S68°2746.2"E

Feature -~

Feature Definition | Use Active Feature

Enter End Point

& | Distance| ENINTN 4
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After a parameter value has been keyed in, use the left and right arrow keys, or the Tool
Settings dialog to enter values for the remaining parameters.

Issue a data point (left-click) to place the element.

The rules can be reviewed and edited by using the MicroStation Element Selection tool to
select the element. In the example below, the rules for the selected line are displayed.

The rules can be edited by left-clicking on one of the parameters as shown below.

The rules for the selected element can also be reviewed and edited in the Properties dialog

as shown below.

Properties > o x
4 “f Elements (1)
/" Line: CL

General v
Extended v
Feature ~
Feature Definition Centerine
Feature Name CL
Geometry v
Line Between Points Rule A
200.000° |
Direction 566708'03.5"E
Geometry Points ~
Start Point [] 994542 789.673269.622
End Point [] 994725.688.673188.703
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MicroStation’s Manipulate commands (Copy, Scale, Rotate, etc.) cannot be used on ruled
geometry. The rule must be removed to use these commmands.

To remove a rule, select the element and let the cursor rest on the selected element until the
pop-up menu appears. Choose the Rules menu as shown below.

The following options are provided:

e Lock - Deactivate Rules

e Remove Rule

e Unlock - Activate Referencing Rules
e Lock - Deactivate Reference Rules
¢ Remove Rule
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OpenRoads Geometry elements have Manipulators that are displayed in MicroStation

when an element is selected. These manipulators can be used to edit the selected element

graphically or by entering a value.

Clicking on one of the key-point manipulators will display direction arrows to edit the line,
as shown on the example below.

Tip: The size and color of the Manipulator Text can be adjusted in the User Preferences.
From the MicroStation menu, select File > Settings > User > Preferences and then choose
the View Options - Civil item on the left side of the dialog. The Manipulator Size or

the Manipulator Font Scale parameters can be used to adjust the text size.
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2.2.9 Design Intent
As geometric elements are drawn in MicroStation using the OpenRoads Horizontal

Geometry tools, the software retains information about not only what element was drawn,

but how it was drawn. This is referred to as the Design Intent.

In the example below, the horizontal line was drawn first. The second line was drawn using
the Perpendicular snap to draw the line at a perpendicular form the horizontal line to a

specific ending point.

If the horizontal line is modified by changing the direction of the line, the design intent for
the perpendicular line is preserved. The Perpendicular rule, and the ending location are

preserved as shown below.
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As geometry elements are placed in the design, the elements are “ruled” to one another
using snaps.

The most common snap is the Key Point snap. In the example below, the second line was
placed using a Key Point snap. When the line is selected, the icon for the snap mode that
was used is displayed.

If the first line is modified, the second line will maintain its relationship to the first line
according to the Key Point snap rule.

Occasionally you may wish to create civil geometry elements that are not “ruled” to other
elements. Turn off the Persist Snaps icon on the Feature Definition Toggle Bar to place civil
geometry elements by snapping to other geometry without creating a rule.

Feature Definition Toggle Bar

{?? Centerine

When a civil geometry element is selected, and the various rules are displayed, some rules
are shown in grey and cannot be edited by left-clicking on the text. To edit these rules, you
must select the underlying geometry directly.
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Take the following steps to select the underlying element.

Use the MicroStation Element Selection tool to select the geometry element « Right-click on
the element that you wish to edit.

The underlying element is selected, and the associated rules can be edited as shown
below.

__'__,_.—-——'—'_—_._—'_-__—______-—_-
,_,_.—-.-'—'_'—_'_—_

s
[ns0.0

Geometry elements that have active rules can be selected, edited, and deleted at any time.
Deactivating the rules will lock the element in place so that it cannot be edited or deleted
unless the rules are reactivated. This is useful to lock an alignment in place once the design
has been completed.

To deactivate the rules on a given element, select the element and let the cursor rest on the
element until the pop-up menu appears. Choose the Lock — Deactivate Rule option as
shown below.
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2.3 Design Standards

Design Standards are used to monitor various alignment parameters on OpenRoads geometry
elements. The standards are stored in DGN Libraries in the following location:

...|CT_configuration|Organization-civil| _ CT_ Civil Standards - Imperial| Dgnlib | Design
Standards

The design standards can be used for two purposes:

« Provide default values for element creation tools such as radius of a curve for a selected
CTDOT standard.

e Check and report on the compliance of a geometric element with the design standard
that has been assigned to the element.

When a design standard is violated, the user is notified in two ways:
e Anicon is displayed on the graphics to indicate that there is a problem.
» The Civil Message Center reports any errors.

The Design Standards Toolbar allows you to select and apply a design standard. From the
OpenRoads Modeling Geometry tab, select Standards > Design Standards Toolbar to access
the dialog shown below. Design Standards can also be applied to an element after it has been
created by using the Set Design Standard icon on the Design Standards Toolbar.

n Geometry Site Layout

< Import/Export = e
S
Civil
8[h Standards * Toggles =

|#% Design Elements ~

Wy Set Design Standard
T Design Standards Toolbar
WP Set Feature Definition
Eﬂ’ Feature Definition Toolbar
@g Match Feature Definition
B Civil Message Center
4D Set Element Information

- ' Speed Table L

The toolbar contains a drop-down list to select the design standards and the design speed.
The vertical design standard, displayed in the drop-down menu to the right, is automatically
set when the horizontal design standards is selected.
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There are two icons located to the left of the drop-down menus. The first, Set Design Standard,
is used to apply the current design standard to selected geometric elements. The

second, Toggle Active Design Standard, is used to set the selected design standards active for
relevant commands.

a7 [y |[2 Lane\6% Superrs0 MPH | ||| topping Sight Distance |
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Individual civil geometry elements are connected together as a single entity using
the Complex By Element command.

Select Geometry > Complex Geometry > Complex By Element to access the command.

f" Create.. —

Method
Maximum Gap 0033

Feature ~
Feature Definition | Use Active Feature

MName L

In the example above, the Feature Definition is set to Use Active Feature as defined in
the Feature Definition Toggle Bar.

When the Method is set to 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 enter a 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.

f"
Method

Maximum Gap

Feature

Manual

0.033

-~

Feature Defimtion Lse Active Featurs

Name

Locate First Element

Line: CL2

CL

Feature: Alignment\Center'Centerline

Mo Active Profile
Lewvel: ALIGN_Centerline
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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 commmand.

\f,; Z HH Open Profile Model

. 7% Set Active Profile
Medify  Complex
v Geometry ~ | Profile Creation =

Start Station
Add Station Equation
Add Internal Station Equation

Add Single Internal Station Equation -

KRR Y
|

Copy Elernent

Transpose Element

t.‘| IV

Insert Fillet
Append Element

#  Geometry Builder Edit

™Ml ™A e

The command has two parameters:

« StartDistance 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.
« Start Station The station value to be assigned at the Start Distance location.

After the beginning station has been defined, selecting the alignment will display the station
rules as shown below.
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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(_?1.

[] Back Ststion |5+53.06
Distance 758.060°

Locate Back Station

Back Station | EETRIE

The ahead station is stored as a “region” much like the legacy GEOPAK format. When
the Ahead Station value is entered, it is not necessary to define the region number.

.

Hhea_d 20-00.00 .

%

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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2.7 Interface Setup

1. If not already docked, from the Geometry ribbon select the General Tools tool, select and

dock the Design Standards Toolbar and the Feature Definition Toolbar. These tools can be

used to better adhere to design standards.

Geometry Site Layout Corridors Model
L1 * Z Import/Export * 4 Civil Toggles ~
o- Design Elements * < Reports ~

i3 Standards ~

)/ Toggle Active
Design Standard

General Tools

91 | Set Design Standard

Design Standards T Glbar

£} Design Standards Toolbar
@ Set Feature Definition

“@ Feature Definition Toolbar

Lock Feature Def.

2. From the Design Standards Toolbar: select the AASHTO Design Standards for the project
design as needed, example: 6% Super (2 Lane AASHTO Design Standards 2018 — Imperial
Design Library) — 35 MPH (2 Lane AASHTO Design Standards 2018 — Imperial Design Library)
and Stopping Sight Distance (AASHTO Design Standards 2018 — Imperial Design Library).
Turn on the Toggle Active Design Standard.

3. From the Feature Definition Toolbar: select the active feature definition for Alignment -
Center — Centerline and Lock the feature definition. Activate the Chain Command, this will
chain the tangents together, but still remain individual elements.

Orpseniou Modelng

'l'"or\ Sate Layos Comdon  Model Detsling  Drawing Production  Drawing  View

Home

k < Enperijupoet © 1k g o O @ L Offsets and Tapers = f rf
- Deusgn Emenss -

Erement ) c i =i Reverse Curves ~

Spcton = Limes Ares  Poimt Medify  Complex
Selection 7 = - * =L Spirals ~ v  Geometry

o7 [Ho Fostrs Duteion ‘ g/ Horizontal \
— N

z a om kX

DACT_CONNECT_DDEVCT Progects| 12341234\ kigweayyContract_Plans| W C

" N8

Geometry *

A Complex By Element

I Complex By Pl

" Line Between Points
Line To Element
Line Between Arcy
Line From Element

F~  chamter Between Points

~ W4 [ ¢ Define By Best Fit
| % ‘B Geometry Builder
o =
ol 2 Geometry Connector
2 Circle
- X
[~ Avc Between Points -

Asc To Element T | St Suation

A Add Sation Equation

" E— |~ Add inteml Stion Equation

¥ ] Simple A ~ Add Single Intermal Station Equation

Y A Between Arcs

Are From Element

Arc Between Elements.

Mg Complex Transition between Any element and Aec 7 Spiral Arc Spiral I° CopyElement
ML Taper Arc Taper = Trampose Dlement
S 3Center Arc T iemert Fillet
PG 2 Center Arc - Append Blement

(] Arc Batween Elementy al Geometry Builder Edit
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Exercise 3 - Horizontal Alighements

3.1 Creating Alignments

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

1. From the Horizontal tool group select the Lines - Line Between Points tool. In
the Line toolbox, Feature Definition should be set to: 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. In “View 1, Default’ select the first Pl location. Follow the command
prompts attached at the cursor or at the bottom left — Enter Start Point. Example: At the left
beginning, at about the middle of the existing roadway - left click. Enter End Point.
Example: somewhere close to the intersection — left click.

o Lings = 1 Offsets and Tapery
| L Between Points

Line To Element [ Lirss Diverction [HO0OI000E

Line Between Arcs
Feature

Lime From Element

F~  hamier Between Points
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2. Because the Chain Command was activated, it prompts Enter End Point. Select a point for

the next PI, again it prompts Enter End Point. Select the end of the horizontal
alignment. Right-click to end selecting a new end point, select the Element Section tool to
end and get out of the place line commmand.

3. Four Pl locations have been established with tangents shown. Turn Off the contours for the
terrain.

4. To place a curve (orc) between two tangents select the Arcs — Arc Between Elements -
Simple Arc tool. The Simple Arc toolbox opens. The Feature Definition should be set to Use
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Active Feature. With the Design Standards active the radius is set to the value for the
design speed, example: Radius — 654.000". Now follow the command prompts. Locate First
Element — select the first tangent; Locate Second Element — select second tangent; Select
Construction Sector with locked Radius 654.00" — datapoint to select the construction
sector; Trim/Extend Option — choose Both and datapoint (left-click) to accept.

finished horizontal curve

6. Review the Horizontal Curves. The radii can be adjusted, if the radius doesn't comply with
the design standard an advisory marker will be placed on the radius.
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Arc radius is less than default.
Design Standard Value = 654.000' Actual Value = 500.000'
Level: Default

NOTE: You still can keep this radius value, just be aware this is not to design standards
picked for the alignment. The design standards tools do not have to be used when
designing the alignments, the tools are design aides.

7. Complex the horizontal alignment, turn the individual elements into one complex line-
string. Select the Complex Geometry — Complex By Element tool.

The Create Complex Element toolbox opens, set the following:

e Method select either: Automatic or Manual, example: Automatic.

« Maximum Gap set to 0.033 (max. distance between elements that will be
complexed).

« Feature Definition is set to Use Active features if feature definition is locked or set to
as example: Centerline.

 Name type a name for the horizontal alignment, example: RTE A

Aduct Drawing View 5 Create Complex Element X

Method Automatic

Maximum Gap

Feature

/% Create Complex Element <

Method Automatic

Maximum Gap |0.033

Feature

Feature Definition |Centerine

Follow the prompts: Select First Element — select the beginning of the first tangent, an
arrow should appear showing the direction of the alignment. Left Click to accept direction.

41



Volume 3.1 - OpenRoads Designer Alignments
All of the horizontal alignment should be highlighted/selected. Left Click again to Accept
Complex.
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3.2 Adjustments

3.21 Adjustments to the Horizontal Alignment

Depending on the 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 Pl method was used, this will allow for modifications to the Pl locations
and the radii of curves.

3.2.2 Adjustment to Pl Location and Radii of Curves

1.

Using the Element Selection tool click on the horizontal alignment; the horizontal
alignment is highlighted and all features of it will be visible.

Select the Second Pl location and move it to a new location; see the horizontal
alignment move. Move the PI to the new location.

Move the third Pl location. Select the third PI and move the Pl to the new location,
move the alignment to better fit with the existing roadway.

Now adjust the radius for a better fit. Increase the first radius to 800 feet, see
what happens. Click on the radius, this will activate the radius components that
can be adjusted. Click on the radius (orange text) a box with the radius will
appear, here change the radius to 800.00". Press Enter. Review the arc, click
again on the radius and type in 700.00 feet as radius. Click on the second
radius, enter a new radius of 400 feet. Press Enter. We will leave this radius to
better match in with the existing curve. You can see there is now an exclamation
icon, meaning the design standards are not met.

These are just a few of the options to control and edit horizontal alignments,
see Bentley's OpenRoads Help for more detailed edit options.

Arc radius is less than default.
Design Standard Value = 654.000" Actual Value = 400.000
Level: Default
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The Start 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).

1. In the Horizontal toolbar click on the Modify tools — 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.

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

Start Station Posion

Start Distance | TN

Enter Starting Staticn

Start Station
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3.4 Horizontal Alignment Annotation

3.4.1 Annotation Groups

Alignment elements are assigned a Feature Definition, which controls the symbology of the
element (level, color, line style, and line weight) as well as the annotation properties of the
element. The CTDOT Standards include feature definitions for alignments, which can be
reviewed from the Project Explorer dialog, as shown below.

There are several levels of configuration that has been set to get the annotation to display
to CTDOT standards.

Explorer

@ Items

- DpenRoads Model

& SheetIndex

_ OpenRoads Standards
)RR,

| Seanct

4 " Standsrds
+ |4 Libraries
a Feature Definitions
3 Feature Definitson (CV_Survey_Features_Levels_ElemTemp_Text_Dim_Favorites.
» | Feature Definition (CV_SUDA_Features_Levels_ElemTemp.dgnlib (Default))
4 E Feature Definition (CV_Highway_Features_Levels_ElemTemp.dgnlib (Default))
a Aligrenent
o gF Center
w Centerline - Green
o Centering - Pink
+ Centerine - Small Blue

o Drrvmway

i Basting Baseline
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4[] Selection (1)
<) Centerline
Feature Definition L3
Name Centedine
Description Centedine
MName Seed CL
Item Type .3
[tem Type No lkem Type
Alignment L3
Corridor Template
Linear Feature Symbology  Centerdine
Profile Feature Symbology  Centerdine

4[] Selection (1)
&7 Centerline

Defaults .3
Default Element Template Roadway Alignments\Center\Centerine
Plan L
Annotation Group CL Stationing
Element Template Roadway Alignments\Center\Centerine
Arc Element Template Roadway Alignments\Center\Centerine-an:
Spiral Element Template Roadway Alignments\Center\Centerine-an:
Profile Intersection Rl

Element Template Roadway Modeling'Points\Intersecting Profile Ci

3D ~
Annotation Group None
Element Template None

Dynamic Cross Section 3
| Crossing Point Element Template None
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- . ] ; ; 1
&4
Annotation Group: CL Stationing == 3 '—__f ‘a’ 4% ! - [ Display E /@ ) <:] |:> ﬁ J % (] Hide Selected [] Highlight Selected
CL Station Tics Major Location Ao N
Lecation Stalions
Annotate e
With Lirves
Template Roadway Alignments\Sl
Leader -
Place Leader False
0.0000
0.0000
- 0.0000
Ar th 0.0000
Circle Size 0.0000
Square Size 0.0000

Trizangle Size 0.0000
Extension Size 0.0000

Template

Placement -

ta Perpendicul ar
Botsfion | 00°00'00.0"
Perpendicular Offs: Offset Value
Perpendicular Offs. -0.0089
Tangential Oiset C Offset Value
Tangential Offset  0.0000

Line ~

Length 0.m77
Properties (OpenRoads Standards) * QX
4 [z ]Selection (1)

& Centerline

Annotation Group ~
Annotation Group CL Vertical

Defaults -~
Default Element Template None

Profile Intersection S
Element Template None

Profile Projection s
Element Template MNone

Roadway Alignments\Center\Centerline
Roadway Alignments\Center\Centerine-anc

=]
o
i
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(9!
Annotation Group: CL Vertical d 3 |3 {3 <& £ 10y & Display [ [ @ O (3 © ¢ L& [rideselected [] ighlight Selected

Profile VPC / VPT Crest Location L
Location Vertical Points
Annotate -
With Text
Template Roadway Alignments\Vi
Leader ~
Flace Leader True
Ofizet Bagin 0.0000
Offset End -0.0800
Arrow Size 0.0000
Arrow Width 0.0000
Circle Size 0.0100 }
Square Size 0.0000

Triangle Size 0.0000
Extension Size 0.0000
Template Roadway Aligrments\Vi

Placement ~

Rotation Option  Angle Value
FRotation 90°00°00.0"
Vertical Offset Opti Bottom Side
Vertical Offset -0.0700
Horizontal Offset

Perpendicular Offs: 0.0000
Tangential Offset C Offset Value
Tangentizl Ofiset  0.0000 v

Note: the alignment feature definition controls the symbology and annotation settings for
both the horizontal geometry and the proposed vertical alignment.

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 Meodel Detailing Drawing Production Drawing View
. 1 — AL
a * =N 2 B @ A BX A B A V A pBC
- ) 7 (2] K 4 At A+ a — )
Element ..., Clip . Create  Update Saved _ Apply Place Place Place Place Edit Chan%e Text o _ Element . Madel
e Selection i.. T  Volume "% Saved View View Settings Saved View Table MNote Label Text Text Attributes /S, ¥ Annotation~ Annotation~
Primary Selection Clip Saved Views fa Tables Motes Text fs Annotations

Element Annotation
Individual elements are annotated by selecting the Element Annotation command from the
Drawing Production tab. Two commands are available as shown below.

A MBC

r—l—-.\ f-_-‘\
Element Model
Annotation * Annotation ~ B
A

_ A~ Annoctate Element

e * FRemove Element Annotations
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The Annotate Element command is used to annotate one of more selected elements. The
command prompts to select the OpenRoads element to be annotated. Multiple elements
can be selected. Reset (right-click) to complete the selection process and initiate the
annotation placement. An example of annotation at the beginning of an alignment is
shown below.

B View 1, Default =[]
E-&u- 4 PLP0OOD EDEYE
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The Remove Element Annotations commmand 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.

3.4.4 Model Annotation

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 r'd’

'S el

Model Mamed
Annotation * Boundary -

E BB Annotate Model

@ Remove Model Annutatinn;']}’

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.

2
o

All Drawing Models
Al Drawing Models [] All Drawing Models »

Annotation Group  Cross Section /

."

r
r

REMOVE MODEL ANNOTATIONS - Select this command to remove all annotations from the
active model or all models in the active file.

A Horizontal Alignment needs the following annotation:

Stationing,
PC's, PI's, PT's,
Curve Data and
Bearings

This has been automated; the annotation will be in the design file (alignment dgn-file)
and can be done after the alignment is created. Some text adjustments to location of PC,
Pl, PT, curve data and bearings can be made, but this should be done sparingly if at all. If
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adjustments to the alignment are made, the text will also adjust to original text
location/placement.

Example: Horizontal Alignment for RTE A (normal annotation) and Private Road (small
annotation), see below.

Stationing for Horizontal
Alignment @ 10ft. (SMALL)

Stationing for Horizontal
Alignment @ 50ft.

1. Open the alignment file (this file should reside in the Base_Model folder), if not already
open. Select the OpenRoads Modeling workflow or the OpenRoads Drawing
Production workflow.

;J OpenRoads Modeling | DACT_CONNECT_DDE\CT_Projects\5678_S678\Highways\Base_Models\HW_CB_5678_5678_Alignments.ge’
m Home Terrain Drawing Production guinc View =

Mo
P
a__A @ \ s
 — A A ¢ & ABC
J Opechaus Drawing Pr... ~ yj // ) AJ A~ A ) )*)
Roads Mode W : ace Place »‘. ace t ( '|_l Text A Element Model 5 \‘ \_\r
Al = S, ote Label | fea  Text  Autnibutes Annotation *  Annotation ~ B =
OpenRoaﬂs Drawmg Production d / Notes Text ad Bounda :
o e Annotations e )
= Sur vey |_L.L) \\ L
E Geotechnica v A\. \‘» \ — 2 M
S e > AN EE LK >
Reality Modeling -
Drawing S
P‘roplt_ TDOT //
.
Drainage and Utilities bl

-
~N N N NN NN NG
\\_/_/ \.\/. \L. VAR / \_// \\_L.{_.

2. Click on Drawing Production tab. These annotations tools are available: Annotate
Element (for single element), Remove Element Annotation, Model Annotation (for multiple
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elements) and Remove Model Annotation. As an example, we will use Annotate
Element tool.

MULTIPLE
ELEMENTS

SINGLE
ELEMENT

AN\
Lt
Y
"
i A

- -

P A ABC g > D A ABC 4
Ca oy o 'l Ca o N

™ Element Mode Named ™y ™ Element Model Marmed
[i“'_ Annotation* Annotation - C - <_,._- *  Annotation~ Annotation~ Boundary =

™ - “ P .

l:___,.-' ._.E.\L Annctate Element wd Boundar '.'\{_:,--" /____.-" - Annotal RBE  Annctate Mode

= o \'*-‘_ F’ X 5

’___‘ #,  Remove Element Annotations __':"- )| . Remove Model Annotations

- e

Y

3. Click the Annotate Element tool, follow the prompts. Locate Elements — Reset To Complete.

Click on the alignment (exampile: SR 14), after it is highlighted, right-click to Reset.

STATIONING, PC’s, PI’s,
PT’s, BEARINGS AND
CURVE DATA IS

4. The alignment is now annotated/labeled.

5. For alignments using Centerline, Centerline — Green and Centerline — Pink the stationing

will be every 50ft.

6. For alignments using Centerline — Small Blue and Driveway the stationing will be every 10

ft.
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| Distance 416.070
Line Direction |NS0'00'00.0°E

IJ Feature ~

1{'-alure Definion | Centerline - Small BrE-_J:
MName & No Feature Definition

&

Center

Centerline 1
Centerline - Green }" 5 O
Centerline - Pink -

Centerline - Small Blue B_ ,] O!
Drniveway ) |

Exsting Baseline
B Preliminary Planning

ear

LA L L L L

7. Toremove annotation, use the Remove Element Annotation tool, follow the
prompts. Locate Elements — Reset To Complete. Click on the alignment, after it is
highlighted, right-click to Reset. The annotation is removed.
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Several preconfigured reports are provided with the OpenRoads software that can be used to
review alignment information.
Various reports can be accessed from the Home tab, as shown below.

E] OperRoadsModeling ~ S HE s « - + £ & = P:AAEC_ER\Highways\NEW DESIGN.dgn [2D - Vi
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View
&= |None ™ | Default = Q E : " ) k e (__. L 5 \? m&-
Bo ~|mo ~[So @0 fago -] B gID mmp . St . PR ndpee Reporse Mamager | Impor-
Attributes Primary Selection % [}Horizontal Geornetry Report I
@Cenﬁeﬂine bl |g—1{f r 4 "’I“' ff\-.\ _:;"-l @ ¥ Horizontal Peint Report
Explorer Profile Report B
¥ Items ! Legal Report )[

"
| OpenRoads Model Map Check Report
Station Offset Report
& sheet Index L
Peoint Feature Staticn Offset Elevation Report

| OpenRoads Standards ._ .
Station Base Report

) ®
O @ X 17 Superelevation Report
=y P |/C=) ¥

2EITT

Additionally, reports can be generated by selecting a civil geometry element and choosing the
Reports icon from the pop-up menu.

o= BBl & - 85

When a report is generated, the default report for the element type is displayed. The example
below shows the default report for an alignment.
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:’] Bentley Civil Report Browser - D:\Users\richardeh\AppData'Local\ Temp\RPFTa110Igle.xml - O x

File Tools Help

Ci\Program Files\Bentley\OpenRoads Designer CONNEC Horizontal Alignmenl Review Report A

I Cant —

b Cwil Terrain Report Created: Wednesday, October 2, 2019

4 CivilGeometry Time: 2:17:31 PM
Aguaplaning.xs
GeometryPoints.xsl F
HorizontalAlignmentArea.xsl PITD]-ECI- Defautt
HarizontalAlignmentCheckintegrity.xsl Description:
HorizontalAlignmentControlLine DataTable.xs! File Name: P\AEC_ER\Highways\NEW DESIGN.dgn
HorizontalAlignmentCurveDataTable.xsl :

. , 3 Last Revised: 10/2/2019 13:51:13
HorizontalAlignmentCurveSetReview.xs
HorizontalAlignmentintervalXYZ.xs| Note: ARunds in this report are in feel unieas specified otherwiae.
Horizontalﬁlinmenﬂ.eniﬂ!.xsl
HorizontalAlignmentReviewASClLxs! Alignment Name: CL Route 139
HorizontalAlignmentReview\WithPlasl Alignment Description:
HorizontalAlignmentStationEquations.xs| 9 ; ) 1
HorizontalAlignmentToTIW.xsl Alignment Style: Alignment\Center\Centerline
HorizontalAndVerticalAlignmentReview.s! Station Northing Easting
HorizontalElementsTable.xs!
HorizontalElementsTableSimplified.xsl Element: Linear
HorizontalElements)YZ sl
HorizontalRegressionPointshNSlews.xs! START, () 0.000 571383.911 993505374
HorizontalRegressionPointsReview.xsl PC () 869.645 671941.460 994181.001
SettingOutTablexs! Tangential Direction: N50.978°E
SettingOutTableDeflection.xs! Tangential Length: 869.645
Traversexs|
TraverseCurveASCllxsl .
Element: Circular
TraverseCurveASClI2xs]
TraverseCurveASCI 3l PC () 869.645 671941.460 994181.001
TraverseEditASCll.xs! HPI () 1058.353 672060.275 994327.609
TV':"‘;’“;'T"'““"‘"‘C" Kintegityos! cc () 672252220 993929.152
icalAlignmentCheckintegrity.xs
VerticalAlig ) IStationElevationGrade.s PT . () 1222293 Q 672248978 994329.139
VerticalAlignmentintervalStationElevationGradeA$ Radius: 400.000
VerticalAlignmentPointsXY.xs| Delta: 50.513° Left
\‘f:?“mfsﬂme:::ﬁm:;'c - . Degree of Cunvature (Arc). 14.324°
ferticalAlignme: IEwW, s .
4 b Length: 352,649 v

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.

The format of the report can be modified by selecting Tools > Format Options. The dialog
below is opened.
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ﬂ Format Options X

Mede Precision Format Close
Help

Morthing/Easting/Elevation: 0,123 =

Angular: Degrees ~| | 123 * | | ddd.ddd N

Slope: 0.123 “ || 05 ¥

Use Alternate Slope if Slope Exceeds: 0.00%

Alternate Slope: 0123 “ 1|05 -

Linear: 0.123 -

Station: 0.123 ¥ | | ss35.8% ¥ | Delimiter &

Acres/Hectares: 0.123 -

Area Units: 0.123 &

Cubic Units: 0.123 = Convert to Cubic Yard

Direction: Bearings ~ | | 0123 “ | | ddd.ddd  ~

Face: Right Face =

Vertical Observation: | Zenith -

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.

Reports can be saved in various formats using the File > Save As... command from the main
Report Browser dialog.
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Exercise 4 - Profiles

In this module the creation of a vertical alignment (proposed profile) with the Pl 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 — 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.

Geomnetry Site Layout Corridors Model Detailing Drawing Production

3 Offsets and Tapers ~ ‘J.J 1-

=L Reverse Curves
Modify

Drawing View

" Import/Export ~ . P . C) EH Open Profile Model == [
W F 7 Set Active Profile S = S A 1

; Lines Curves Element Modify Complex T
™ Profile Creation = v v Profiles = Geometry ~

i Design Elements = -

| Standards ~

Complex

Crmil  Reports
- Geometry ~

Lines Arcs Point
Toggles = = = =

= Spirals ~
Vertical

General Tools Herizontal

4.1 Profile Settings

The Design File settings contain parameters for formats as you work with vertical

alignments. Select File > Settings > File > Design File Settings and then click the Civil
Formatting item from the list on the left of the dialog. The Profile Settings are set to the values
shown below in the CTDOT seed files.

ﬂ Design File Settings

Category

Coordinate Settings v
Active Angle g
Active Scale Ratio Settings (Distance: Offset) -
Angle Readout
Axis Station Settings -
ExiliEoumatting Radius Settings v
Color
Fence Spiral Settings v
Grid
lsometric Profile Settings -~
Locks Elevation Precision 0.12
Snaps Slope Format Percentage %
Stream Slope Precision 0.12
Views Ratio Format Run:Rise
Working Units Ratio Precision 0.12
Vertical Curve Parameter Form Kvalue
Focus ltem Description
Select category to view.
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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.

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.

o It i - % & s ] X

!

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.

® View 2 Profile - CL = KR ==
m i L PPROER DEE S Bkl

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 view 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:

o 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.

« 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.

B View 2, Profile - CL EI@
m o -4 PPROO0ERE DER & B el

/ /
/

LIt

/

-
P
— -
g —— T = N
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1. There should be 2 view windows open: View 1, Default showing the survey, terrain and the
horizontal alignment; View 2, Default-3D showing the terrain, there are no other 3D items.
The 3D terrain should only have the Boundary turned on.

. View 1, Default =i || I View 2, Default-3D

-4 PLPRCONES 5% o G 4 B LECADI)y

&l
i
=

2. If not already docked, from the Geometry ribbon select the General Tools tool and select
and dock the Design Standards Toolbar and the Feature Definition Toolbar. These tools
can be used to better adhere to design standards.

3. Next open another view window (View 3 Default) for the profile view of the existing terrain at
the horizontal alignment, a longitudinal cross section of the existing terrain at the centerline.

4. In the horizontal view (View 1, Default) with the Element Selection tool select the Centerline
(the horizontal alignment previously created). Example: RTE A.

B View 1, Default =N @
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5. Hover over the horizontal alignment for the context menu (pop-up menu) to come up and
select the tool. Follow the prompts. Select the Open View (View 3, Default) window. Click
within the view and the existing terrain profile will be shown (Terrain must be active).

[ w View 3, Profile - RTE A & View 1. Default
okl L B8O | e £ BEION EES

6. The view window’s name will also change, example: from View 3, View 3, Profile — RTE A.

7. The Design Standards previously selected should still be active if previously activated.
Example: 6% Super (2 Lane AASHTO Design Standards 2018 — Imperial Design Library) — 35
MPH (2 Lane AASHTO Design Standards 2018 — Imperial Design Library) and Stopping Sight
Distance (AASHTO Design Standards 2018 — Imperial Design Library).

8. From the Feature Definition Toolbar: select the active feature definition for Alignment -
Center — Centerline and Lock the feature definition. Activate the Chain Command, this will
chain the tangents together, but still remain individual elements.

Set Active Profile

& OvenRoads Modeling - i J e e B TEA e Rkt 20 V8 DG - Gpaston)
Bl - .|..--.-. 8 \ B8 Open Profile Model |_ |: IL 3 I

Lines Curves Element Modify Complex

by \\ { b~ Profile Creation + v ¥ Profiles = v Geometry = gm
Primas Select - Vertical
y Y Vs
o My (s N o A f
|Explaee——"""

) |~
—_
Complex %
Geometry *

Lines Profile Complex By Elements
¥y Profile Complex By PI
Profile Line Between Points

Profile Line To Element v =
Profile Line Between Elements Cu:aes%

Profile Line From Element

Simple Profile By PI

Define Profile By Best Fit

TR R

Profile Reverse Transition

Profile Offset Transition

~ Profile Curve Between Points

Profile Curve To Element

Profile Curve From Element

Profile Curve Between Elements * £  Parabola Between Elements
£ Asymmetric Parabola
> Circular Curve Between Elements
A Pprofile Curve Between Elements
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9. Next from the Vertical tool group select the Lines — Profile Line Between Points tool. In
the Line toolbox, the Feature Definition should be set to: 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.

/5 Profile... X

[J Length 625476
[ siope l0.58%
Feature ~
: = | & P
Feature Definition Use Active Featu # ('?? Centerline M @ - + r&'\ V4 od 8
Name ICL .

10. In "View 3, Profile — RTE A” (example) select the first Pl location. For VPI1 (Vertical Point
of Intersection) you can just click to the beginning of the existing profile, or you can
use Civil Accudraw and to use Station and Elevation for the VPl method. Click on the Civil
Accudraw icon bring the courser back into the view, now there is Station and ‘2’ (for
elevation) attached to the courser. Type in the Stationing (100+50.00) and hit the Tab key,
the 'Z' value for elevation can be added or left blank. The view will now show a vertical red
line at Station 100+50, snap to the beginning of the terrain and Accept (left click).

B View 3, Profile - RTE A [ Length 0216

- s 14.43%
| e BBl la kg — ™

el 2 LRALNIHE DEE

Feature ~

Feature Definition

Name

& |Station | 100+50.00
Z

poevews | 7o HEBL: s s|71s| B3 -~ ©% @ B~ AR B0~
fthoint | &) | Civil AccuDraw Activated | X| & ]
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1. Move the courser and pick the next VPI (VPI 2) by Station, Elevation or Distance, example:
Station: 109+50, hit the Tab key; you can enter the Elevation, or Tab again, enter a length, or
use arrow key to enter a desired slope.

@ Station | [EESIN
z 33807

Enter End Point
g & Slope [ 0.50%

b

12. Repeat this for VPI 3, example: Station: 115+50, Tab key, enter Elevation 79.00, Tab
key. Click the left mouse button to accept and place the VPI.

13. For the last VPI (VPI 4) click to the end of the existing profile or enter a Station,
example: Station 117+80, tab (now station is locked) click on the existing profile to
match in to. Click the Right mouse button to stop the command and select the
Element Selection tool to fully exit the command.

Enter End Point

Length | IEIN L3

Ty'p.el Swiface Profile
Level E_TERRAIN_Ground

|
| & | Station | 117+80.00
Z
Enter End Point
Length | 230.000 L1
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14. Review your vertical alignment (proposed profile). The Feature Definition Lock and

the Design Standard Lock are still on (set). Making it unnecessary to enter a Feature
Definition.

W View 3, Profile - BTE A E\
ikl L 2L ERDEE SleB ke

15. Next the vertical curves will be placed. Select the Curves — Profile Curve Between
Elements — Parabola Between Elements tool. Follow the prompts. Locate First
Profile Element — click on the first tangent. Locate Second Profile Element — click on
the second tangent. Next define the curve by entering the length, example: 300.00
(feet). Accept (left-click), Trim/Extend use the arrow keys to go to
Both, Tab key. Accept (left-click). Repeat these steps for the next curve.
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16. Review the vertical alignment (proposed profile). Make adjustments if

17.

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.

Complex the vertical alignment, select Complex Geometry — Profile Complex By
Elements. Set the following: Method to Automatic, Maximum Gap to 0.033. Feature
Definition: Use Active Feature (greyed out — Feature Definition locked

previously), Name: enter the alignment name — example: RTE A. Follow the
prompts. Locate First Element. Select the beginning of the vertical alignment, the
entire alignment will highlight. Accept (left-click).
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18. 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.

& View 3, Prafile - RTE A =F x|
ik 2 QRO EHER DEE S !

HORIZOMTAL ALIGNMENT
WITH ACTIVE PROFILE
View 2, Default 30

The profile in the alignment dgn file is not annotated, for annotation of profiles see Volume
13
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