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Horizontal Geometry

Alignment Design Files

For ODOT projects, each geometric alignment is typically stored in its own Geometry Basemap (BK) design
file. These files are stored in the 400-Engineering\Roadway\Basemaps folder.

This multi-file approach, also referred to as a “federated” approach, allows multiple users on a project to
create and edit horizontal and vertical geometry simultaneously.

Alignment design files are created using the OHDOT Create Design Files application. The application is
accessed from the Ohio DOT WorkFlow by selecting the OHDOT Create Design Files icon.

21 [okio poT o HE The create design files application has been enhanced to utilize
multiple filter fields to find the basemap or sheet files you are
L' looking to create.
P B0 O Ze | S %e:ste For the Geometry Basemap (BK) design file we can utilize a
Projects E— 3 Roadway and a Basemap Filter to narrow down our file types

within the application.

£ Create Design Files - O >
Help
Parent Folder:
r Filters Defaults
Engineering Folt Structure Folder: PID:
- @ Roadway| Baser v 400-Engines ¥ | Roadway\ v | 96213 0 ¥ | Default Comme
Survey Folder:  Wall Folder:
300-Survey ¥ | Roadway\ 4
Create Category Type Description Code #ofFiles Base Folder Folder File Name File Suffix Comments Scale Seed
[ Roadway Basemap 3D Modeling KM 0 400-Engineering\|Roadway\Basemaps\| 96213_KM Default Comment (1:20 (96213_DesignSeed2d.dgn
] |Roadway Basemap | Digital Terrain Model KD 1] [400-Engi ing\|Roadway 96213_KD Default Comment [1:20 |96213_DesignSeed3d.dgn
Roadway Basemap | Geometry EK 1 400-Engineering\|Roadway\Basemaps\( 96213 BK | po3 Default Comment |1:20  (96213_DesignSeed?d.dgn
[1 |Read perel ion KS 0 400-Engi ing\|Roadway \[96213_KS Default Comment (1:20 (96213_DesignSeed2d.dgn
] |Roadway B Aerial Mappi BA 0 400-Engineering)|Roadway\B \[96213_BA Default Comment [1:20 [96213_DesignSeed3d.dgn
[ Roadway Basemap | Aerial and Ground Combined ( BC 0 [400-Engineering\|Roadway\Basemaps\| 96213_BC Default Comment (1:20 (96213_DesignSeed3d.dgn
] |Roadway Basemap | Roadway BP i} [400-Engi ing\|Roadway 96213_BP Default Comment [1:20 |96213_DesignSeed2d.dgn
Create Files
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Civil Formatting

Before getting started with the OpenRoads geometry tools, it is a good idea to review the design file
settings to ensure they are set correctly for ODOT projects. Take the following steps to review the Civil
Formatting settings:

o Select the Files tab to access the backstage area.

e Select Settings > File > Design File Settings to access the dialog shown below

& ] Design File Settings *
Catego
— 9o Coordinate Settings ]
Active Angle
Active Scale Format XY
Angle Readout Precision 0.123
Axis
i i i H ~
T e Ratio Settings (Distance:0ffset)
Color Format 1-D
Fence Precizion D12
Grid
lsometric Station Settings -~
Locks Format SSS+88.58
Snaps Format Delimiter +
Stream Precision 0.12
Views Equation By Index

Working Units

Radius Settings

Degree Of Curve Method Arc
Degree Of Curve Length 100.000°
Radins Tonnle Char d

Focus [tem Description

Select category to view.

Choose the Civil Formatting option to review the current settings. Settings specific to ODOT are detailed
below. These setting are set in the ODOT seed files. See the online help for additional information.

Station Settings
Make sure the Equation option is set to By Index for compatibility with the GEOPAK GPK file.

Radius Settings

Radius Setti ~
The Radius Settings should be set as shown at right s peTnas

Degree Of Curve Me Arc
Degree Of Curve L& 100.0000
Radius Toggle Char d
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Profile Settings

The Profile Settings should be set as shown at right Profile Settings ~

Elewvation Precisior 0.12
Slope Format Percentage
Slope Precision 0.12

Ratio Format Run:Rise
Ratio Precision 0.12
Wertical Curve Par: Kvalue

User Preferences

The ORD User Preferences include several options for the civil products. These parameters are accessed by
selecting File > Settings > User > Preferences as shown below. These options have been configured as
necessary in the OHDOT workspace. See the Bentley online help for information not covered in this
document.

OpenRoads Survey: Horizontal Geometry 510-3

E'J Preferences [OHDOT_OpenReoadsDesigner] *
Category |

Mame for Preferences: | OHDOT Preferences
Databaze
Descartes
Help Settings Cursor Prompt Dialog -
Input
Language Subsurface Utilities L'
Look and Feel
Mouse Wheel Manipulator Settings -
Opgr?tlon ) Survey Decorators v
Position Mapping
Raster Manager Superelevation Settings -
Reference - :
Render Aguaplaning Settings b
Ribben Survey Locator b
Spelling
Tags Survey Maximum Error Ellipse -
Tet di i
Update Settings Survey Medium Error Ellipse b
View Options Survey Minimum Error Ellipse L'
View Options - Civil

Focus Itern Description:

Defaults oK Cancel
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View Options Civil - Manipulator Settings

When OpenRoads geometry elements are placed in the design file, the elements are “ruled” graphics that
behave according the geometric rules that define how the element was placed. These rules can be edited
based on the element type. The line below was drawn using the Line Between Points command and
contains three rules: The start point, the direction, and the length.

The rules are revealed when the
element is selected using the Element
Selection tool as shown at left. The
rules can be selected and edited as
described on the followin pages.

The display of the manipulators and text can be adjusted as part of the User Prefernces by select the
Manupulator Settings group as shown below. These parameters allow the user to control the settings and
symbology of the civil geometry manipulators and associated text.

Subsurface Utilities w N
Manipulator Settings L
Manipulator Size 10.0000

Mormal Color [ [255.128.0]

Read-Only Color ] [211.211.211]

Selected In Property Pane Color [ [255.255,255]

Selected Color [ [295.165.0]

Manipulator Font Arial

Manipulater Font Scale 1.0000

Manipulator Transparency 30.0000

|Uze Shaded Manipulators True

Survey Decorators L
Superelevation Settings L
Aguaplaning Settings v
Survey Locator v v
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Civil Geometry Manpulation and Modification

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.

For example, a simple line drawn using the Line Between Points command has two rules: Length and
Direction.

ﬂ Survey = H t_:g Bz:: - * % K = pw\\OhioDOT-pw.bentley.com:OhioDOT-pw-01\Documents\01 Activ
Home Field Book Analyze Edit Terrain Geometry

%, 1~ Import/Export ~ e %ﬁ
p ¢

Drawing Production Drawing View

. % _E Offsets and Tapers ~ ‘J),J f'{

| v %4 Design El ts * “ AR C E

El Element ... l S Civil Reports Ares Point e Ve Modify  Complex
] Selection i © 'i]g Standards ~ Toggles - b - r 2 Spirals ~ v Geometry =
Primary Selection General Tools Horizontal

The rules can be reviewed in the Properties dialog. An example for a line element is shown below.

@1 Properties - x

4 % Elements (1)

" Line: Scratch

General
Geometry

Extended

Feature

> || ¢ ¢ ¢

Line Between Points Rule

Length 245759
Direction N76°59'01.4"E

Geometry Points v
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MicroStation’s Manipulate commands (Copy, Move, Scale, Rotate, etc.) cannot be used on ruled geometry.
The rule must be removed to use these commands. To remove a rule, select the line and choose the Rules
menu as shown below.

@@ﬁﬁmﬁ%lmQx

KXo

The following options are provided:

Lock - Deactivate Rule

Remove Rule

Unlock - Activate Referencing Rules
Lock - Deactivate Referencing Rules
Remove Rule

Element Manipulators
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.

For example, a simple two-point line has several manipulators as shown below.

L
®

* N RRAR™

Clicking on the direction or the length manipulator will open an editor to change the display as shown
below.
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Clicking on one of the key point manipulators will display direction arrows to edit the line, as shown on the
example below.

A
*.

negggie™

Tip: The size and color of the Manipulator Text can be adjusted in the User Preferences. From the
MicroStation menu, select Workspace > 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.

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

MicroStation Perpendicular snap to draw the line at a perpendicular form the horizontal line to a specific
ending point.

@
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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. The result
is shown below.

OpenRoads Survey: Horizontal Geometry 510-8
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Alignment Feature Definitions

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 OHDOT
Standards include feature definitions for alignments, which can be reviewed from the Project Explorer
dialog, as shown below.

| OpenRoads Standards A
‘:: g o
|5‘e.i-"o‘:| P|,§ ¥
e £E Standards
A Libraries
4 Feature Definitions
A Feature Definition (OHDOT_Feature_Definit

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

4 7 Alignment
<+ GE_P_Driveway
<+ GE_¥_Alignment
< SC_Alignment

Terrain

OpenRoads Survey: Horizontal Geometry 510-9
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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, or in the Survey Workflow,
in the Drawing Production tab, as shown below.

zj OpenRoads Modeling | 5 H I-._é - - * g EQ X = C\ProgramData'\Bentley\OpenRoads Designer CE\Configuration\WorkSpaces\OHDOT\WorkSets\1212124400-Eng
Home Terrain Geometry Corridors Model Detailing Drawing Production Drawing View

Xe Yoy Od O B Aex AAP A7 5| A 2 T4

LFy AL —
Element ..., Clip Create  Update Saved AE:F\luy Place Place Place Place Edit ChangeText ', Element Model Named
Selection i..i ™ | Volume Saved View View Settings Saved View = Table Mote Label Text Text Attributes ~ 7 Annotation = Annotation ~ Boundary ~

Selection Clip Saved Views fa | Tables Motes Text Il Annotations MNamed Boundaries =

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

pBC
A B¢
Element Model

Annotation * Annotation =

,‘5.\ Annotate Element

#  Remove Element Annn&inns

Annotate Element

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.

00°00+05L L1Od

151 152

q
5
[ =
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Remove Element Annotations

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.

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

ABC v 4

N L

Model MNamed
Annotation = Boundary =

t B8 Annotate Model

@ Remove Model Annotations
T —

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.

48 Annotate — >
All Drawing Models [ All Drawing Models
Annotation Group |P Alignment Stationing|--- All Drawing Models | [T .

Remove Model Annotations
Select this command to remove all annotations from the active model or all models in the active file.

OpenRoads Survey: Horizontal Geometry 510-11



@ Ohio Department of Transportation

Office of CADD and Mapping Services b, UL

Alignment Annotation Levels

Stationing is defined by the Feature Definition assigned to the alignment element. Annotation is frequently
drawn at different intervals depending on the type of sheet that is displaying the alignment information
(20-scale plan vs. a 500-scale schematic sheet). There is no way to assign an element template to an
alignment in one file with one set of annotation values appropriate for the 20-scale plan, and a different
element template in another file with a different set of annotation values appropriate for a 500-scale
schematic plan. To facilitate different station and tic intervals, it is necessary to define the text for multiple
scales in the Feature Definition that is assigned to the element.

Three groups of levels and element templates are provided to facilitate alignment annotations with 100’,
500’, and 100’ spacing for the major station labels.

In the example below, stations and curve data for a sprial elemet are visible. The levels for the stations at
100’ interval are turned on, while the levels for the 500’ and 1000’ stationing interval are turned off. The
Annotation Scale value is set to 1:20.

I;I,_J] l:a View Display v

k‘ﬁ ?(none)' Levels * M -

=-hE 121212_BKDO1.dgn, Design
L Ref, 121212_BKOO1.dgn, Design-30

Pl = Sta. 171+26.43

Is = 205.00"
8s = 06°09'00"
--------- LT = 136.75"
~ 5T = 68.41"
e x = 204.76' |
GE_P_Alignment y =733 |~
GE_P_Alignment_100_Curve_Data m t _; ‘31:5%% Ilﬁ
GE_P_Alignment_100_Stations = b Crasor |5
GE_P_Alignment_300_Curve_Data % 5”7” = 5‘,(3 169+89.68 II'L
GE_P_Alignment_500_Stations > End = Sta. 171+94.68 2
GE_P_Alignment_1000_Curve_Data 2 CB = 534°44'45"F ‘
'Y

GE_P_Alignment_1000_Stations

In the example below, the Annotation Scale value is set to 1:100 with the levels for 500’ station intervals
toggled on.

OpenRoads Survey: Horizontal Geometry 510-12
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Pl = Sta. 179+51.41

Ls = 205.00"
gs = 06°09'00"
= Level Display - View 1 — x LT = 136.75"
5T = 68.41
|:||.__11 EQ View Display - x = 20437
o y = 14.65"
.fﬁ ?(none]' Levels M - ¥ o= i";“’;‘?r
P =4
=& 121212_BK0O1.dgn, Design ¢ = 204.90'
L@ Ref, 121212_BKOD1.dgn, Design-3D ?%ﬂ = Sst ta. 17‘5??;1:58;;9000
1 = a. +84.

C.B. = 584°14'44"E

Name Used ~ ~ P.I = Sta. 171+26.43

Default Ls = 205.00" -
GE P Alignment 85 = 06°09'00" Bl - ple 0orphoe &
GE_P_Alignment_100_Curve_Data LT = 136.75" De = 06°00'00"
Alignment_100_Stations 5T = 68471 R = 954.83"
i x = 204.76" T = 356.88"
v L = 68832
PR E = 6556
¢ = 204.90'
Start = Sta. 169+85.68
End = Sta 171+94.68

534°44'457E

lal

8968+69L 54 ™

AP_P_PC|_Pavement =
P | Samples
AP_P_PCI_Text
AP_P_Runway
AP_P

Note: The levels are named according to the station label intervals (100’, 500’, and 1000°), not the
annotation scale value. For example, the GE_P_100_Stations and GE_P_100_Curve_Data levels are
appropriate for multiple annotation scale values (1:10, 1:20, 1:50).

Also note that the spiral and curve data cannot be configured as a combined curve set with OpenRoads
Designer Update 3. This is planned for a future update and will be adjusted in the OHDOT standards after it

has been implemented.
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Exercise 1: Creating Design Files

For this exercise we will create 4 Alignment (BK) files, one for each of the four centerlines.

ODOT projects that have been created outside of the ProjectWise environment using the OHDOT template
contain the file 400-Engineering\Startup.dgn. This file is used as the launching point for opening ORD to
create new DGN files for the WorkSet. The Startup.dgn file can be ignored once the initial design files for the

project are created.

Inside the ProjectWise environment, the Startup DGN file is not used. One of the seed files is used as the
initial launching point to create new design files for the WorkSet.

Take the following steps to open 106471_DesignSeed2d.dgn and create a new FB design file for the
project.

e Open ProjectWise Explorer

Exgaltetiai
e Browse to the folder shown below, using your home District and your user name.

{2 ProjectWise Explorer

Datasource Folder Document View Tools Window Help
DR & 0 ek HEE] @ g seealD ~[p
¢l - ﬂ) - L’l Address‘ﬂ pw\\OhioDOT-pw.bentley.com:OhioDOT-pw-01'\Dacuments\01 Active Projects\District 06'_D0B'\ethamas\Sur V‘PGU
E1C 07 Active Projects -~ List @ Spatial
[ Flight Projects
" District 01 Name Status Outto State
2 istrict
LL: District 02 ¥ 106471_DesignSeed2d.dgn Checked In Work in Progress
[ District 03 /ﬂwﬁd?LDesignSaadBd.dgn Checked In Work in Progress
O District b4 # &1 0HDOT _DrawingSeed2d.dgn Checked In Woark in Progress
. District 05 # & OHDOT_SheetSeed2d.dgn Checked In Work in Progress
=" District 06
[SEt
=% ethomas
i-{" Design_Training
=-{L7 Survey_Training
-[2% 96213
- 106471
L2 000-Admin < >
{Z 100-Planning
-2 200-Environmental Document Properties  Project Properties  Folder Properties  Personal Portal  Photo Preview  Dependency Viewer  Access Control  Components
L= 300-Survey View: | <Defaul> ~
- 400-Engineering
[ 300-RealEstate Property name Property value Property name Property value &
- 600-Contracts Name 106471 _DesignSesd2d.dgn Description 106471_DesignSeed2d
L= 800-Construction Folder Name Seed Folder Description
~LZ 900-Accounting Environment Storage Storage
=27 990-WorkSetStandards File Name 106471_DesignSeed2d.dgn File Size 51.50 KB (52,736 bytes)
- GCS Workflow Ohio DOT Project Standards ~ State Waork in Progress
& Plotdrv Created By Brandon Williams@dot.chio..  Created 5/6/2019 8:14:37 PM
e _?_EEd ate Lib Updated By Brandon Williams@dot.chio..  Updated 5/6/2019 8:14:37 PM
) ;ﬂ ;'”": ahte faran File Updsted By Brandon Williams@dot.chic...  File Updated 5/6/2019 8:14:33 PM
e “ocrate Status Checked In Node
% Saved Searches o .
Version Sequence 0
< ® Ciln Dasirine Fonfliche Calen A
9:24 AM

For Help, press F1

e Right-Click on the file 106471_DesignSeed2d.dgn and choose the Open With... option to open the
file with OpenRoads Designer CONNECT Edition. Toggle the Always use the program option ON
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Open document with *
Select
Program
Mame Description  Application  Enable Legacy Integration
% OpenRoads Designer COMMECT Edition Bentey ...
o) TS S TS E e araai Bentley ... "C:VPro... No
B4 Microstation v8i (SELECTseries 4) GEOPAK... "C:'Pro... No
[ vicrostation Vai (SELECTseries 4) MiroSta... "CPro... Mo
hPower GEOPAK V8i (SELECTseries 4) Power G... "C:VPro... No
< >
Always use this program Browse

[[]open document as read-only
Clidk here for a list of suggested document viewers

e Select OK to open the file.
e Select the Ohio DOT workflow from the top left of the ORD interface.

e From the Apps tab, select the OHDOT Create Design Files icon

&l onic poT -

Apps

- "l
= v _+
OHDOT  OHDOT Zip | OHDOT Create

Project Indexer  Verifier Design Files

Projects Files

The application dialog will appear as shown below:

OpenRoads Survey: Horizontal Geometry
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£ Create Design Files - O hs

Help
Parent Folder:

r Filters Defaults
Engineering Fol: Structure Folder: PID:
e @ Categ - 400-Enginee * | Roadway' ¥ | 106471 001 ¥ | Default Comment
Survey Folder:  Wall Folder:
300-Survey\ * | Roadway\ -
Create Category Type Description Code #ofFiles Base Folder Folder File Mame  File Suffix Comments Scale Seed
[] |Roadway |Basemap|3D Modeling KM 0 400-Engineering|Roadway'\Basemaps\| 106471_KM Default Comment 1.20 106471_DesignSeed2d.dg «
[] |Roadway |Basemap | Digital Terrain Model KD 0 [400-Enginesring|Roadway'Basemaps\| 106471_KD Default Comment 1:20 106471_DesignSeed3d.dg
Roadway |Basemap|Geometry BK 4 400-Engineering\|Roadway'\Basemaps\| 106471_BK [ po1 Centerline [-71 1:20 ~ |106471_DesignSeed2d.dg
400-Engineering\|Roadway'\Basemaps\| 106471_BK | po2 Baseline Ramp 3 1:20 106471_DesignSeed2d.dg
400-Engineering\|Roadway\Basemaps\| 106471 _BK | pp3 Centerline Gemini Place 1.20 106471_DesignSeed2d.dg
400-Enginesring|Roadway'Basemaps\| 106471_BK | o4 Centerline Polaris Parkway 1:20 ~ |106471_DesignSeed2d.dg
‘ ] |" dh | perelevation |KS ‘ [] 400-Engineering|Roadway!Basemaps\| 106471_KS Default Comment 1:20 106471_DesignSeed2d.dg
v
4 »

Create Files

o Select the Roadway Geometry Basemap (BK) file using the checkbox and change the number of files
to create to 4.
o Fill in the comments section accordingly for each centerline and fieldbook
= 106471_BK001.dgn - Centerline I-71
= 106471_BK002.dgn - Baseline Ramp 3
= 106471_BK003.dgn - Centerline Gemini Place
= 106471_BK004.dgn - Centerline Polaris Parkway

e C(lick the Create Files button in the lower right-hand corner. Four design files are created.

e  When complete, exit OpenRoads Designer and check the file back into ProjectWise.
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Exercise 2: Creating the Centerline of 71

When generating horizontal geometry there are sever methods that can be utilized. This exercise will use
the OpenRoads Geometry commands to generate a portion of the IR-71 centerline.

Open the 106471_BK001.dgn (for the creation of the centerline of 71) through the ProjectWise
Explorer client. (BK files are in the 400 Engineering\Roadway\Basemaps folder)

Reference in the 106471_FB001.dgn using the attach tools command from the Home—> Primary
tool set. This file contains the monumentation as surveyed.

ﬂ Survey = H l'_::g G::: * - * |.g] X = pw\\OhioDOT-pw.bentley.cor
Home Field Book Analyze Edit Terrain Geometry Drawing Production

& |Mone ™ | Default N a |U; E :ﬂ:l ' k

: A= 1= . - |[A « | Explorer Attach Element
20 =20 =0 @0 270 Tools~ #82 ~ 5 * | selection
Attributes E| References | Seleg

Explorer vRX

B View 1, Desig ﬁ Raster Manager
fag ~ &2 G = {3 Point Clouds
Reality Mesh

File A
i._-: Q . o

|5|.=a'm& ,0|,0= ¥
I ]

3D |0

e Select the Line Between Points command as shown below.

21 survey O HE R« - =X - C:\Bentley\CONNECT\WorkSpaces\OHDOT\WorkSets\106471_C
Home Field Book Analyze Edit Terrain Geometry Drawing Production

Drawing View

'f‘éL k .;r 1 Import/Export ~ _\l-’_ _a{;" a O L 3 Offsets and Tapers ~ \JJ fj
ey &
EI - e .

45 Design El ts ~ y AR C =
Element ... |4 Design Elements Ciwil Reports | Lines| dArcs  Point ‘:_ FVEISE LHvEs Modify

. Complex
@1 | Selection ...} T " Standards Toggles~ v - v 2 Spirals v v Geometry v
Primary Selection General Tools Horizontal

Use this command to place the first tangent line of IR-71 from the southern-most monument point,
number SV1 as shown on below.
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To place the Line Between Points, define the starting point using the MicroStation Key-point
Snap to snap to the center of the surveyed point SV1. Use the following values:

Distance: 9449.64
Direction: N3:31:16E

Feature Definition: Alignment > GE_X_Alignment

Name: CLX_71
|
f
P I
Distance 5445 640 Enter End Point
Line Direction [N03'3116.0°E & Line Direction| [IEERANE |4
Feature ~ |

Feature Definition |
MName CL¥_I71 |

This defines the first tangent line for the centerline of IR-71.

o Select the Simple Arc From Element command to place the horizontal curve at the end of the
tangent line.

Geometry Drawing Production Drawing View

A - ¥ Offsets and Tapers * HH Open Profile Model
71/ 1O % e I

A R C v oy Set Active Profile
ots  Lines Arcs Point oo oS Modify  Complex % Lines

v - v =L Spirals ~ v Geometry v | | Profile Creation ~ v

O Circle
. o af
F Arc Between Points &>
Arc To Element s

=w 1, Design
Arc Between Arcs

& % v | 4
Arc From Element "1 <) Simple Arc FrRm Elernent
Arc Bebween Elements * |9 Two Center AF¥ From Element
b Complex Transition between Any elernent and Arc =) Spiral Arc From Element

24 Reverse Spiral Arc From Element

Arc From Element
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Place a 0°28’ arc by using the following parameters:

Trim/Extend: None
Radius: do0:28
Arc Length: 7085.71’

Feature Definition: =~ Alignments > GE_X_Alignment

Name: CLX 171

Notice that the Radius value can be keyed in using a lower case “d” to designate the value in degrees as
shown above. The value is converted to the radius as shown below.

& /
f
Radius 12277667 =/
Arc Length 7085710 S / A
~ e
Feature ~ Diefine Arc Length
Feature Definition |GE_X_Alignment |+ .'II & Arc Length | EIE 4

Name CLX_I71 {

At this point, two separate pieces of geometry have been created. These elements can now be combined
into a single alignment using the Complex Geometry command.

o Select the Complex Geometry command as shown below.

Bl survey -EoHER e 2 22 X - C:\Bentley\ CONNECT\WorkSpaces\OHDOT\WorkSets\106471_C

Home Field Book Analyze Edit Terrain Geometry Drawing Production Drawing View

ey iZ Import/Export ke ;;é:; 4 ¥ Offsets and Tapers =
* gl 7 _"'.) *#* \{J

|5 Design Elements ~ = A Reverse Curves ~

Element ... . Civil Reports =~ Lines Arcs  Point Modify  Complex
@i Selection i ™ b Standards ~ Toggles = v v v * =L Spirals * v Geometry =
Primary Selection General Tools Horizontal
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Create the complex element using the settings below.
Method: Automatic
Maximum Gap: 0.033
Feature Definition: Alignments > GE_X_Alignment
Name: CLX 171

When prompted to select the first element, be sure to identify the element by selecting the element
as shown below to store the complex element in the appropriate direction.

Method

Maximum Gap 0.033

i
Feature
Feature Definition
Name CLx_I71

el

o -
AN

Locate First Element

Line: CLX¥_I71
Feature: AlignmentiGE_X_Alignment
No Active Profile

Level: GE_X_Alignment

The elements are joined together as a single complex element.
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Transform
Now that the geometry is placed the centerline will need to be rotated into place using the Transform tool
under the Common Tools grouping (from the Survey Workflow—> Geometry tab)

m ,/ T

= |7 oy
Transform | Simplify Complex Table
Geometry Redefine Editor

Common Tools

e Once selected the Transform Elements tool dialog will open

@ Transform Elernents — »
Transform:  Select o transform ... JJ

i =t] 0‘ e L

Rotate: = Cursor Point v
About: | Fixed Paint v 4
AboutX: | 1836465787
About: | 774200.868'

H E x

The Transform Elements command can be used for translating, rotating and scaling elements. For this
example, we will rotate the centerline of IR 71.

e Enable the Rotate command and unselect the other transform options as shown above
o Use Cursor Point and About: Fixed Point options

e To the right of the About: Fixed Point select the Select point to scale or rotate about icon

e Snap to the “fixed” end of CLX_IR71 at point SV1. The coordinates are populated in the dialog as
shown above

o Select the CLX_IR71 element which will be transformed by snapping to the end of the alignment (at
the northern end)

e Snap to the center of SV2 and left click to accept the rotation as shown below
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ﬁ Transform Elements — ®

Transform: Sclect o transform v | .. By

Copy p
Rotate: | Cursor Point v
About: | Fixed Point v | 4

About X: | 1336465.787
AboutY: | 774290.868'

HE x

Mame:

Field Code: GOVCON

Link Code: None

Zone: 1

Terrain Model Attribute: Determine By Feature Definition
Easting: 1839444 25%

Morthing: 790286.412'

Elevation: -nan(ind)’

Datz File Name: 106471_BOUNDARY_POINTS_SCALED.csv
Field Book Name: Field Book 1

Feature Definition: Survey'Survey Control\Points'\GOVCON
Feature Description: Government Control Point Found

Cell GOVD | Circle
Level: SV_X_Control_Cells_Found
Ref: Centerline Monumentation 71 (L \300-Survey'Basemaps\106471_FB001.dgn)

The centerline line element is rotated to meet the control point.
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Stationing
Now that the centerline is now in its proper location, the stationing can be to be applied

e Under the Survey workflow = Geometry tab = Horizontal group select under the modify
command Start Station

Geometry Drawing Production Drawing View

1{;-. ) O O _.?‘_ ¥ Offsets and Tapers ~ \{).J /:I_i_l\ H O

AR C v 45 5
ports | Lines  Arcs  Point ‘_:_ FVEISE Hunves Medify  Complex %
v v v * =L Spirals ~ - Geometry > | | P

Herizontal ~*  Start Station

E @ M --,,5'va ~  Add Station Eq%‘ﬂtinn

o Following the heads-up prompt locate the element to station (CLX_IR71)
o Enter the start distance as 0.00’
o Enter the begin stationing for CLX_IR71 as 191+71.05 and left click to accept

Notice the stationing is not visible upon completion but is
ruled to the geometry. To check, select the element and look at
the beginning to see the station. This is one place the stationing
can be adjusted as well.

£

To display the stationing and annotations the element must be annotated. There are 2 methods for
achieving this:

Annotate Element
This function is used to annotate the selected element or elements

Annotate Model
This function will annotate every element in the model that has a feature definition assigned with
an annotation definition defined

This exercise will introduce element annotation.

e The tool can be found under the Survey workflow—> Drawing Production tab = in the
annotations group. The dropdown will allow for annotations to be removed (same functionality as
the annotations command).

e Using the heads-up prompt data point to select the element that needs annotated (CLX_IR71).

*Note different annotations are plotted during this function. Please select the proper spacing for the
project using the Level Display dialog (Survey workflow > Home tab - Primary group).
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In the example below, the Annotation Scale value is set to 1:500.

= Level Display - View 1

:.I‘J_'I E; View Display

-

\g‘ . ?(none)' Levels @ -

F.I = Sta. 322+65 27
, A =330401"RT
/ Dc = 00°2E00"
/ R = 12277.60'
T = 364458
[ L = 708572'
E =529.5

=-[/E 106471_BKOO1.dgn
I— Centerline Monumentation 71, .....

<

N106471_FBOD1.dg

>

GE_X_Alignment_100_Stations
GE_X_Alignment_100_Curve_Data
GE_X_Alignment_500_Stations
GE_X_Alignment_500_Curve_Data
GE_X_Alignment_1000_Stations
GE_X_Alignment_1000_Curve_Data
Default
MD_P_Drive_MatchLine
AP_X Markings
AP_X_Misc
AP_X_Runway

AP_X_Text

BD_P_Building

BD_P_Text

BD_X_Building

8-

|
#—__1“£2£ga.59

.

Close 106471_BK001.dgn.
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Exercise 3: Creating the Centerline for Ramp 3

Ramp three consists of two curves and a spiral as shown below.

EX. B RANP C CURVE OATA PROP, B RAMP 3 SPIRAL DATA - - - -
R T FRA-071-28.64 DEL-071-0.00
D~ 26 5% (AT bl- 4 0 21 (LT
e LS = 150.00°
R~ 996.45" A_-_305.00" CITY OF COLUMBUS
[k oy ,
i . T .
i £ s SECTION 4, T3, RI8 U.S.M.L.
Ly - 190,52 FARM LOTS 12, 13, 18, 19
RAMP 3 CURVE DATA N . e
£ROE. 8. Le - 148,60 ORANGE TOWNSHIP, DELAWARE COLI\JTY
P.I. Sto = 272+77.09
D - EO. El , ;‘FJ”M LT
gc-'?Za.gg' 0 MATCHLINE STA. 262+00.00 s
T = /3369 - T —
| - PE4.43° E£X. § RAMP B CURVE DATA o s oo &y | .
E-lego A Stg - 250°61.09 H 29° 40" 51V E </ ? B \%
ig° 40742 (RT) 40143 g EX
EROP, B RAMP 3 CURVE DATA g‘_‘ggs‘jg, oo A i 4L =R
P.I. Stq - P63+33.95 T - 145,08 s/ w i Z e -
0 = 2430 54° 397 (T} L = 230.06° . 4l = Te
Do - 18" 47’ 08" E - [0.65° / L - =%
R~ 305.00° ; . e le o £ A
T 488.95 ; - 3 o 0 - = < A
L - 1,298.40° / 2% |78 € Ex
E - danzr < .=
&q) / YoE "‘J
7 / N, = |n
/
—_— 2 L oo = N
£X \ T J 00°00+652 045 104 =z ~ POT Sto. 258+80.95
. 8 _RANP B CURVE DATA =<
B0 Sta - 243:81.13 7 bl d el
p- 5T 43T 25T L) PROP, 8 RAMP 3 Ex. BIL RAWP © / . nag o i
Do -_§° 00° O ™~ 1 B I B I
Y . T 48
- 63 ET .
L = 32155 - -
E = 1843 1 ! - o ; R
ST _sto. 256°95.00 4= Slo | 2
P of |
PROP, B RAMP | CURVE DATA '.1?3 w Eé [ = ‘
DFI ;‘ég ;;5332‘,?4{1?” Y PC_Sta. 2554802\ 9 L 8 %
- Y s|8 - =
Do = /4 57¢ (5% T - T S 4= &ls - —
¢ B ESJQS' B - N 86" 49 56T W \\ - FARM LOT i3 3 | __Z__
- 790" B
L= 5300 Ste. 145129.54 £X. € POLARIS PARKWAY- 1 por lste, 25543120
E - 10486 Sfa. Z52+98.04 EX. £ RAMF C w | L
Sto. I45+28.44 EX. € POLARIS PARKWAY- & = ‘:,'» T E
Sla. 25443958 EX. § RAMP B = N 83 -
[~
EROE, B RAMP | CURVE DATA B e Ty é
P.I. Sta = 247+86.05 - N ] w3
077 i7e 54 527 (LTh 5 s 5 X
AR PR L 7 g N
- 3 0 Iy . ) all
T - 30i03 ':L - S N = = 3 Wl PT_Ste. 253-2
L = 597,157 L e 3l 16 AT | Wee 28" 44w X @A in
£ - 23.58 [ N ris PARK [~ w &
¥, & PORH =2 = ~
ER. BAMP § CURVE DAT g 5 QE

Take the following steps to define the geometry for Ramp 3:
e Open the 106471_BK002.dgn (for the creation of Ramp 3) through the ProjectWise Explorer client. (BK
files are in the 400-Engineering\Roadway\Basemaps\ folder)

e Reference in the 106471_BK001.dgn using the attach tools command from the Home—> Primary tool set
(also located in other workflows).
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el survey o HER « - o = X = pwA\\OhioDOT-pw.bentley.cor

File Home Field Book Analyze Edit Terrain Geometry Drawing Production

= r\ EB-=-
& Mone * || Default || | *
EX|G)‘ Attach EI = El
. || = v || = v v - orer ement]
EL =0 =0 Q0 490 p Tools~ 755 ~ T+ selectior
Attributes El

Explorer * 0 X
4 File ~
Q@ L:

|.Sfa'mﬁ- o |,C=> ¥
[ ]

References Selec

B View 1, Desig Bl Raster Manager
e~ &l v @ PointClouds
Reality Mesh

|0

Before entering the baseline for Ramp 3, we will store a point at the station and offset location where the ramp
begins relative to the centerline of IR 71.

e Open the Civil Accudraw dialog if it is not already open by selecting the command from the Survey

WorkFlow = Geometry tab

e Toggle on the Station-Offset ordinate

“Ftation-Offzet

After Civil AccuDraw is turned on the next step is to select the Point tool in the Geometry tab.

Geometry Drawing Production Drawing

) - L ¥ Offsets and Tapers
7/ 0O %

-
. . A Reverze Curves ~
orts Lines Arcs Point

v * = Spirals ~

Point

.*.
+ r&'\ d’y .*" Equal Space F’-:-intsl/\\5
o

Locate Point
o , Des
«2"  Modify Points

(13 E| L= s

vy

Once the point tool has been selected this icon and dialog box will appear.
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ﬁ Point - X
Elevation L
Elevation Mode |None hd |
Rotation -~
RotationMode |None e |
Feature -~
Feature Definition |CﬁLCF'T |
Name [ =8 | Paint ~
o = - Control and Monuments
Description [ [+ Cortrol Points
£l Monument Points
=B - Scratch
L g CALCPT
- Crainage
[+~ Gectechnical }:I
-l Hydraulics Drainage
G- Lighting
- Maintenance of Traffic
- Pavement Marking
- Roadway
- Signals v

e The Feature Definition defines the symbology for the point. For this exercise choose the CALCPT feature
definition as shown above.

e Use Civil AccuDraw to identify the station and offset location for the CALCPT.
o Press the Tab button to change the keyboard focus to the Offset field
o With focus in the Offset field, type in the “origin” shortcut with the letter “0”. This must be done
in the offset tab since stations can have letters in the name.
o You are prompted to select the centerline to use as the station and offset reference. Select the

CLX_IR71 element.

fn :. |
. ! v |
Elevation ~ ) /\ |
Elevation Mode |N0ne o | ' Enter Data Point ng . |
) & Station | EEEFIEE o 1
Rotation ~ @& Offset |-222.470 |
FotationMode |N0ne ~ | - —)]<~ I ||
Feature ~ :I '-||
Feature Definition |CALCPT w | : __Il
Name [cALcPTI |

Description |
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e Enter the following values:
o Station: 254+61.93
o Offset: -222.47 for offset.

*Note The offset is negative since it is to the left of the CL-71. A point will be placed at that location.

Ramp 3 starts on a curve. In order to enter the curve using the Simple Arc From Element tool, a reference line

must first be placed at the correct bearing for the arc.

e Use the Line Between Points command to place a line at the CALCPT location using the values shown below.

Tip: Use the Origin snap to ensure that you are placing the line by snapping to the center of the

calculated point.

S
48 Line - X 8
Do NGIITITE |
Line Direction | N83°3116.0"E S |
|
Feature ~ \&/ |
AN |
Feature Definition Enter End Point -
Name & Distance | M PTY

|
|
|
I|

<+
wn —
N

e Select the Survey > Geometry > Arcs > Arc From Element > Simple Arc From Element command to place an

arc as shown below:
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|

ol

|

T

o

1

e

4

I

Radius 726530 & |
Arc Length  [264.430 Define Arc Length | I
& &rc Length | |

Feature -~ ! I
Feature Definition J.
Mame BL¥_Ramp3_Arc1 - |
1

4
[

e Select the Survey > Geometry > Arcs > Arc From Element > Simple Arc From Element command to place the
second arc as shown below:

_f
Radius 305.000° /
Arc Length  [1298.400 ‘ . REM
' /s

Feat ~ \
ure L Define Arc Length
\ & Arc Length |[EEEENN |

Feature Definition ,

<
'__F_l__'__l-‘_"__"—l——“—_f

Name BL¥_Ramp3_Amc2

1
o
%
E
4
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Select the Survey > Geometry Spirals > Spiral From Element command to place the spiral as shown below:

[ ]

! |
'|| |
'. q
| |
'| |

% | g-

Offset |0.000 | | ||

Trim/Extend | None v ‘ |

Method  [Length v ‘ —II

Length  [150.000 | | |

End Radi - 5

[] End Radius [0.000 | N & -

Hand |Clnckwise ~ | & |

Radius Or Parameter |

Feature ~ End Radius | [ [ :

Feature Definition |GE_x_Nignment [ | |I

Name | BL¥_Ramp3_Spiral | . |

o After entering the elements for the ramp, delete the scratch line that was used to define the entrance
bearing for the first curve.
e Select the Survey > Geometry > Complex Geometry command to create a complex element for the ramp.

The ramp will be stored in the opposite direction than it was initially defined as shown below.

I 4

-~ o l

|

/ \ 1

s ,f b

Maximum Gap 0.033 |'I j

| i

Feature ~ |
\ AT
Feature Definition \ \ =
N BLX RAMP3 \.\ Locate First Element

ame s Clothid Spiral: BLX_Ramp3_Spiral

Feature: AlignmentiGE_X_Alignment
Mo Active Profile
Level: GE_X_Alignment

—
— ol
— . |

4
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e Define the stationing be selecting the Survey > Geometry > Modify > Start Station command as shown

below:

/ \
Start Distance |0.000° / \
Start Station | 256+95.00 | \

J

L !
/ \ T
\ +

o

|

4

T

1

Ay

Y
‘\ 7 I
f |
I
A Enter Starting Station
\ Start Station | EEEREEN
oL

—_— . - |
4
J

Annotate the alighment using the Survey > Drawing Production > Annotations > Element Annotation
command. The stationing and curve data are annotated like the example below.

-
8
f:é‘ Q\Q_: |
|
. \ |
/ P.J, = Sta, 263+3395 ' 1
/ 4 = 243°5439" LT |
£ De = 16°47'08" |
/ R =305 \ I
T = 486,95 B_
L =12968.4" M
E =271.28' |
|
Pl = Sta, 257+95.32
/ Ls = 150° 5800 — -
L A=14°521" SLE— \ |
LT =100.32' | |
ST=5029" ! |
X =149.10° 1 3
¥ = 12,94 !
k =22.81' |
o =093 |
C =145.60"
& Start = Sta. 266+95.00 4
End = Sta, 256+45.00 ‘ |
C.B, = NO2"1508"W |
|

\K _POT 256+95.00 _.l

257
—

Pl = Sta. 272477.09
8
o

4 = 205113 LT

\ | Dc = 07°5310" .
.53 p:}
.69 3
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Exercise 4: Importing the LandXML File for Gemini Place

As shown in exercise 4, it is best practice to export alignments to an XML file once finalized in ORD. This
allows for the surveyor to retain a record of the alignment for posterity purposes. This also allows for the
centerline to be imported into other programs or for use in future projects.

e To begin the exercise, open the file 106471_BK003.dgn (created previously)
e Reference the Centerline of 71
o Under the Home tab—> Primary group > select the attach tools command
* 400-Engineering\Roadway\Basemaps\106471_BK001.dgn
o Select the Import Geometry tool from the Survey workflow - Home tab - Model

Import/Export
e Once selected the Import Geometry dialog will prompt the user to select the geometry to be
imported.
£ Import Geometry X
Select
Folder
[ [ Engoata Ve B|EER
# >

Document

Name Status 0... St.. Workflow File ... Updated Folder Mame Folder_Number Folderld File Name Comments
=) CLX_Geminilxm| Checked In W. Ohio DOTEngi... 1KB 4/24/2019 2:51:38 PM  EngData 55279 CLX_Geminil.xm| H
#1#job071.gpk Checked In W. Ohio DOTEngi.. TKE 4/24/2019 251:37PM  EngData 55279 job071.gpk

< >
Address: s WONioDOT-pw. bentey. com:ChiaDOT-pw-01\Dacuments \01 Active Projects District 05\ D06 dogden|gurvey,_Training| 106471\400-Engineering Roadway \EngData|\CLX _GeminiL i -]
Description: ‘ CL¥_Gemini1 ‘
File Name: ‘ CLX_Gemini Lxml ‘
Application: All Applications ~

Extension: All documents =

Open document as read-only

o Browse to the LandXML file located in the 300-Survey\SurveyData\FieldData\Reports\ folder
e Select Open
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Import Geometry

BTN LanaxiL
=-[_]Aignment
=[] AlignmentGE_X_Alignment

Create Civil Rules

Import Cancel

e The contents of the file will appear in a new dialog box
o The XML file containing the geometry for Gemini Place does not contain a vertical profile or

any additional alignments.
o Select the CLX_Gemini and click Import
o Be sure the Create Civil Rules is checked on.

e The alignment can now be annotated
o The tool can be found under the Survey workflow—> Drawing Production tab - in the

annotations group. The dropdown will allow for annotations to be removed (same

functionality as the annotations command).
= Using the heads-up prompt, data point to select the element that needs annotated

(CLX_Gemini).

*Note different annotations are plotted during this function. Please select the proper
spacing for the project using the Level Display dialog (Survey workflow - Home
tab - Primary group).
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Exercise 5: Importing Polaris Parkway from a GEOPAK GPK File

Openroads Designer also allows for the importing of legacy GPK alignment data. This will allow surveyors
to update existing data to an open source format while keeping the civil rules associated with the file.

*Note: It is still best practice to export GPK alignments to a LandXML format once imported into ORD.

e For this exercise open the 106471_BK004.dgn created previously
e Reference the Centerline of 71
o Under the Home tab—-> Primary group - select the Attach Tools command
* 400-Engineering\Roadway\Basemaps\106471_BK001.dgn
e Select the Import Geometry tool from the Survey workflow - Home tab > Model Import/Export
e Once selected the Import Geometry dialog will prompt the user to select the geometry to be imported.

£ Import Geometry X
Select
Folder
‘Ll EngData v| B EEA
o Mg
Document
Name Status Q.. St Workflow File... Updated Folder Name Folder_Number FolderId  File Name Comments
/@CLX_GEm\.H Checked In W. Ohio DOT Engi... 1KB 4/24/2019 2:31:38 PM  EngData 33279 CLX_Geminilxml 1%
P4 iob071.gpk  Checked In W, Ohio DOT Engi.. 7KB 4/24/2019 2:51:37 PM _ EngData 55279 jobO71.gpk /
i

< >

Address: | s W\OiODOT-pw. bentiey. com:OhioDOT-pw-01\Documents\D1 Active Projects District 05\ D06 dogdeniSurvey_Training| 10647 1\400-Engineering Roaduay \EnaData job07 L apk ~]

Description: ‘ jobo71 ‘

File Name: ‘ job07L.gpk ‘

Application: All Applications =

Extension: All documents z

Open document as read-only
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e Browse to the GPK file located in the 300-Survey\SurveyData\FieldData\Reports)\ folder
e Select Open

Import Geometry

| B[] MNoFeature
: L.[/]EX_CLPOLARIS
=[] Poirt List

-] MoFeature

< >

Create Civil Rules

o The contents of the file will appear in a new dialog box
o This GPK does not have a vertical profile but it does contain points. In order to load only the
alignment data, browse the tree to select the alignment as shown above.
e Select the EX_CLPOLARIS and click Import
o Be sure the Create Civil Rules is checked on.

*Notice the alignment does not contain a feature definition (one will need to be added)

e Adding a feature definition
o Select the Set Feature Definition tool from the Survey workflow > Geometry tab - General
Tools group - Standards dropdown.
o The Set Feature Definition dialog will open

o SetFeat.. — X

Feature -~

Feature Type

Feature Definition
rre [ e
=@ Alignment
i@ GE_P_Alignment
& GE_P_Driveway
i@ GE_X_Alignment

@ Ali ment‘\GE_K_AIignmentl

= Select the feature definition from the dropdown (GE_X_Alignment)
= Name the alignment accordingly (CLX_Polaris)
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o Using the heads-up display, select the alignment element to assign the feature definition
= Reset (Right click) to Complete

The Alignment can now be annotated

e The tool can be found under the Survey workflow—> Drawing Production tab = in the Annotations

group. The dropdown will allow for annotations to be removed (same functionality as the annotations
command).

o Using the heads-up prompt, data point to select the element that needs annotated (CLX_Polaris).

*Note different annotations are plotted during this function. Please select the proper spacing for
the project using the Level Display dialog (Survey workflow - Home tab - Primary group).

o (lose and check in the DGN file to complete the exercise
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OpenRoads Software Version

This document was prepared using following software:

OpenRoads Designer CONNECT Edition 2019 Release 1 - Update 7 - Version 10.07.00.56

Contacts

For any questions, suggestions, or problems with this document please contact the ODOT Office of CADD
and Mapping Services by use of the following form on the ODOT website:

https://odot.formstack.com /forms/cadd servicerequest

OpenRoads Survey: Horizontal Geometry 510-37


https://odot.formstack.com/forms/cadd_servicerequest

