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This document includes reference information necessary to create intelligent geometry for the purposes of

design modeling using Power GEOPAK Open Roads Editions (SS3 or SS4). The basic tools and information

described in this document can be used to create models for various design disciples such as roadways,

structures or utilities to name a few.

A working knowledge of basic MicroStation functions was anticipated in the creation of this document. This

knowledge can be obtained by completing the Online Bentley LEARN Training Course — MicroStation Basics,

and the MDOT OpenRoads Basics Training Course.
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General Reference Info

e Bentley Power GEOPAK OpenRoads Edition products refers to SS4 Power GEOPAK or Civil Suite
o Bentley Power GEOPAK SS4 and Civil Suite are civil design software packages that run as a part of

the MicroStation CADD platform

e MDOT Utilizes the OpenRoads tool set inside of Power GEOPAK and the Civil Suite for civil design

modeling

e MDOT requires the use of the MDOT_02 Workspace with OpenRoads Editions Products

User: | MDOT_02_Server

)

)

File name: MDOT_OpenRoadsBasicsPart_01-03.dgn -
Files of type: CAD Files {* dgn;” dwg;" ) - [ cancel | Project: | MDOT_02
[] Open as read-only Options Irterface: [mdot_ﬂz

)

e OpenRoads tools are found on the MicroStation Task Bars Civil Tools or Civil Tools (MDOT)

Fle Edt Eement Settings Tools |hities Workspace GEOPAK Window MDOT Tools

B-5-5-8-F

MDOT Level F

-]l %~ =0 -

@2} Mo Feature Definition |Z| 'E?E*? ’/ _|‘_. j};«' @
@ w7 _:}:l {none’ = [Defauh_ka‘
4 Tasks —— B view 1, Default
-
=i [ Civil Tools
[1:]
R . .. 2 Tasks
7| Kyl aah £.40 Axas  C e
% 1 2 "bip r‘i r5 >ﬂ::—> pB m—l"' (= . )
o| @ &5 [#- %" Analysis & Reporting
g | B M, - 4[4 General Geometry
. : [ £ Horizontal Geometry
= Analysis & Reporting 57 B Vertical Geometry
] .. dim, Temain Model
b G | Geomet -
HENEIE TR &l Comidor Modeling
£ Horizontal Geometry F-f2 30 Geometry
[+~ =& Civil Cells
BB vertical Geometry G-, Survey
-y Drawin
&5 Tarrain Model n== E‘— ‘\? s
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e Civil AccuDraw used for the precision creation of Civil Geometry is located on the General
Geometry Task Menu.

I General Geometry == A

a i e @8 ™ O
wZ 7y

e

R |'f[ Activate Civil Accudraw Toolbar

NOTE: Civil AccuDraw and MicroStation AccuDraw should not both be opened or used
together at any time. If MicroStation AccuDraw is opened use the “x” to close the dialog.

NOTE: The auto loading of MicroStation AccuDraw can be disabled using the
Settings\AccuDraw Menu and unchecking the Auto Load check box. If the Auto Load check
box is checked or enabled, MicroStation AccuDraw will be on every time Power GEOPAK is
launched.

File Edit Element | Settings | Tools Lhiities V
v Tool Setti
er'.;) Mo Feature Defing - nas
-_Ej AccuDraw
@ - }l (none’ Color Books...
| Task Color Table...
d5KS
q Database 4
=
3 || % Civil Tools Deesign File
8 el o &) Display Styles Operation | Display | Coordinates |
o -IE i‘l"jripjr' Crawing Scale
_g— & b Element Information [7] Auto Load [ Auto Peint Placement
| s W, Levels R Hoating Origin [ Sticky Z Lock
s . N 5 Context Sensitivity [ Atways Show Compass
% Analysis .7 @ Locks Smart Key4ns Auto Focus Fields
ﬂ!‘. . Message Center Defaut Orgin: (3 — ]
General Ge Print Styles ault Orgin: | Miew center on active
Q g ,{! % ﬂt -q Project Explorer
+ Lj Rendering 3
W Z P ¥ (0
} —. #|ad Snaps 3
E iet MY oL View Atrbutes  Ciri+B
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e Common Terms:

o The term feature indicates a typical project item such as culvert, edge of pavement, back of
curb, centerline of ditch, etc.

o The term element refers to the type of graphical item used to create a feature such as a
line, arc, b-spline, or complex chain (several lines, curves or b-splines grouped together).

o  The term Civil Geometry Elements refers to graphical items created with Civil Tools. Civil
Geometry Elements retain information pertaining to how they were created.

o The term Feature Definition refers to the symbology and attributes assigned to a civil
geometry element.

o Civil Geometry Elements are often referred to as features.

¢ Feature Definition Toggle Bar used for assigning symbology to Civil Geometry is located on
the General Geometry Task Bar.

Tasks +~ 01 %
[ Civil Toaols - |
Ei‘l}‘lrﬁﬁri% rﬁ rﬁl}\;‘]—rﬁrﬁ ﬂ}‘-?r
ok 5,

Analysis & Reporting W
it General Geometry H-E——

R A AW S

w lz :_jz* ‘y{ Features Definition Toggle Bar ‘

3% of

NOTE: The Feature Definition Toggle Bar is the key dialog for controlling the look and feel of
any Civil Geometry element created in the DGN.
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The Feature Definition Toggle Bar is broken down into the following categories in the
MDOT_02 Workspace. The primary folder used for assigning feature definitions during
design model creation for MDOT is the folder named Linear.

File Edt Element Settings Tools LUtiities The folder named Existing contains feature

e(} No Feature Definion E| . definitions for creating existing features not

provided by survey or needed to augment,

-@ ...g Features_CiviClassic_MDOT ddb | replace or substitute any existing feature.
Proje ﬂ Eizt::es_Suwey_MDOT
[ . -8 Edsting ; The folder named Geometry contains the
o.| | B[ Geomety i feature definitions for Alignments.
: [+ Proposed B
= Model "
-8 Comidor The folder named Proposed contains the

feature definitions for drawing all other typical
project features.

The feature definition selected from the drop-down menu will be used if the “Use Active
Feature Definition” toggle is highlighted.

er'.;’ Geom_Offset™ B e"

Geometry
Design

----- & Geom_Legal_WiD =

----- & Geom_Legal_Wi0_Scratch™ —

----- & Geom_Legal Wil

----- & Geom_Legal_Wi1_Scratch™

----- & Geom_MNonlLegal_WiD -

----- & Geom_Monlegal_Wi0_Scratch

----- & Geom_MNonLegal_Wi1 o

----- & Geom_MonLegal_Wt1_Scratch

----- & GeomScmﬁ: ~ x
‘ | Geomn_Offset~

¢ | TR -lef @/ B

.[Use.‘ixcti*.feFeaturEDEfinitil:unE 1 -

b

NOTE: If the “Use Active Feature Definition” toggle is not highlighted, new civil gecometry
elements will be created without a defined feature definition. Civil Geometry features
work best when a feature definition is applied. Feature definitions can be added or
changed on any civil geometry element using Element Information or Properties.
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¢ Element Information is used to view the properties of any graphical item in the DGN file and is

located on the MicroStation Primary Tools tool bar.

: File

Edit

{Tl Tasks

Element Settings

Tools Utilties

Workspace | GEOPAK Window MDOT Tools

IMDOT Level Filter

DA q iR @ -

v I X .
1 View |Element Information

NOTE: Element information shows the properties of any selected element. Select an
element by left clicking on it. (What is shown in the dialog will vary depending on the item

selected)
Element Information ~ 0 X
EI! Selection
[Pl Complex Element: TestAlign
General ~
Description Complex Hement - TestAlig
Level Geom_Horiz_NonLegal W
Colar BylLevel (13)
Line Style ByLewvel (D)
nleight BylLevel (1)
Class Primary
Template None
MNumber of elements L
Tranzparency 0
Priarity 0
Extended s
Model Default
Last Modified 10/11/72015 9:06 AM
Modified Modified
Mew MNew
Locked Unlocked
Line Style Parameters
Dizplay Style E From View
Geometry R
Start Point -5161.01.6345.40.0.00
End Point -2798.06.10376.56.0.00
Length 517850
Feature R

Feature Name
Feature Definition

TestAlign
Geom_MNonlLegal_Wt1_Sa

Feature Name and Type

Symbology

General Information

Element Limits

Feature Name and Feature Definition Applied

NOTE: Items in black can be modified in this dialog.
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¢ Project Explorer is used to view all the items in the active DGN file. It can be activated on the
MicroStation Primary Tools menu bar.

File Edit Element Settings Tools Utiities Workspace GEOPAK Window MDOT Tools MDOT Level Fiiters MDOT View Set  Subsurface Utilly Engineering Help  Axion]

EQQNoFeaiureDefinﬂion Be?’*/yev@v@v@v@vﬁvévhv@Lgﬁuv
8, 7| a7 | paaninc SLENEIRERN [l e
Project Explorer > 1 X
| e Links | File | 5] Sur'u'ey| £ Civil Model |£_E Civil Standards|
=< Cwil Data

(-« MDOT_OpenRoadsBasicsPart_01-03.dgn, Defautt

NOTE: The tabs visible on the Project Explorer Dialog are controlled by the Project Explorer
Settings Dialog found under Settings\Project Explorer. Adjusting the toggles will alter the
content shown in the dialog.

= il
b Project Explorer %ings rTY, ﬂ
Browsers ~
True [
Civil Model True
Survey True
File True
Links Ti
File Edit Eement | Seitings | Tools Lhilties 1 2L e
PR . |7 Tool Settings Display b
e No Feature Defini : Dimension Styles True
1 AccuDraw Text Styles True
; " Tag Sets True
: @ " ‘ }l {none; Caolor Books... o ieue e
. QD|0I’TEIb|E!... Shared Cell Ti
Project Explorer L e
Database » evels ue
. v - Models True
| EEE ik | File | Qesigrl File Levels in a Model True
= - Civil Data @) Display Styles Named Groups True
H- . MDOT 0 ) Attachments True
e - Drawing Scale Rasters True
(i) Element Information Paint Clouds True
L envels » Elements True
& Locks ¥ Dialog Properties N
Message Center Browse Layout Tab
Print Styl Maximum Node Count 20000
Pri es
£ | Project Explorer DGN Indexing Properties ~
Eﬁ Rendering » Indexing Service Stopped |
«d Snaps » [ 0K ][ Cancel ]
[ View Attrbutes  Cid+B
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o The key tabs for working with Open Roads model content are the Civil Model and Civil
Standards tabs.
Project Explorer * 0 X
| E Links | File | [} Survey| < Civil Model 4@ Cwil Standards|
=l Civil Data

MDOT_OpenRoadsBasicsPart_01-03.dgn, Default

NOTE: The Civil Model tab displays what elements and features are present in the active
DGN file and the Civil Standards tab displays what workspace standards (feature styles,
standard settings, etc.) that are in use or have been used in the active DGN file.

o On the Civil Model Tab, Click the “+” sign to expand the tree to show the various content
types used in the active DGN file. Any element with a “+” sign indicates content of that type
is present in the file. The example below indicates that there are at least one Linear
Element and Terrain Model in the file.

Project Explorer * 1 X
|EE'E Links | Filel [} Survey| < Civil Model | % Civil Standards|
-+ Cvil Data
penFoadsBasicsPart_01-03.dan. Default

=< MDO

4= 30 Linear Bements
EEI--% Temain Models
{fﬂ Comidors

----- i Superelevation
=il Civil Cells

----- W Civil Objects

----- < Referenced Models
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Expanding the trees headings further will reveal the features names, as well the individual

element type or classification of the features.

Project Explorer

|'1E'g Unksl Filel J Survey

£ Civil Model

v 1 X

“® Civil Standards

5

B L

Civil Data

EI _' Linear Elements
,rf Complex Element: Temain Test
,rf Complex Element: TestAlign

-4 Fillet: Test_C1
B Fillet: Test_C2
% Fillet: Test_C3
-4 Fillet: Test_C4
-, Line: Baseline
- Line: Line1
- Line: Line2
- Line: Line5 <Interval>
- Line: Lineb <Interval>
- Line: Temain
-, Line: Temain1
-, Line: Temain2
-, Line: Temain3
-, Line: Temaind
- Line: TemainG
- Line: Temainf
- Line: Temain?
- Line: Temaind
- Line: Temaing
- Line: Temain10
-, Line: Temain11
- Line: Temain13 <interval>
- Line: Temain14 <interval>
- Line: Temain15 <interval>
- Line: Test1
- Line: Test2
- Line: Test3
- Line: Test5 <Intervals

Testb <Interval:
Test? <Interval:

" Line:

H.

" Line:

= 30 Linear Hements
[—:I% Temain Models
-§|§ Active Temain Model: Terain
{fﬂ Comidors
----- i Superelevation
ol Civil Cells
----- W Civil Objects
----- < Referenced Models

November 2017 Edition

MDOT_OpenRoadsBasicsPart_01-03.dgn, Default

In the example under Linear
Elements note that the different
types of linear features are sorted
by type (icon), the type name (Fillet,
Complex, etc.) and then the feature
name.

NOTE: It is critical to name all
features as they are created. If
features are not named by the user,
they will be assigned numerical
names which are difficult to identify.

The terrain model listed under the
Terrain Model heading indicates if
the terrain model is active or not.
Only one terrain model may be
active in a DGN file at any time. The
active terrain model is the one that
will be targeted in the design
modeling process.
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o Navigate to the Civil Standards tab on the Project Explorer Dialog to view the standards.

Project Explorer * 0 X

| B Links | M3 File | [J Survey | < Givil Model | "8 Civil Standards
EI---'-Q Civil Standards

-- MDOT_OpenRoadsBasicsPart_01-03.dgn, Default
-l Librares

o On the Civil Standards Tab, Click the “+” sign to expand the tree to show the various
workspace standards that can be used in the active DGN file.

Project Explorer ~ 0 ¥
| %= Links | M3 Fie | [] Survey | < Civil Model | ¥ Civil Standards
=-*4@ Givil Standards Any file with a “+” sign indicates that
=08 iMOOT OpenRoadsBasicsPart_01-03 dgn, Default: standards from the Workspace
Civil Cels Libraries have been copied into the
El-- Design Standards ) ] ) ) )
w80 Vertical file. This occurs if a standard is used in
..£[4 Horizortal the modeling process.
EI-- Feature Definitions
== Linear o
=¥ Geometry Any standard content copied into a
=]~ Design DGN file can be deleted if necessary.

Geom_MonLegal_Witl_Scratch™
- [1@ Geom_MNonlLegal_Wt1

.[7)@ Geom_NonLegal Wt1_Scratch~ NOTE: Please see the document
L..[7@ " Geom_ScratchA™ Updating GEOPAK Features for more
= Surface _ information pertaining to deleting Civil
E"__Tenaézsﬁng Standard content from a DGN file.

E_Boundary

=08 Project Settings The Libraries Folder contains the

" Linear Template Design Stages workspace default standard content.

----- &> Survey It is greyed out because it is read only
=M Temain Fiters
: “¥@ Temsin Fiter Groups
o "-e Termain Fiters
=M Utility Filters
----- '-E |tility Fiter Groups
P ‘.& Utility Filters
Libraries
-y Civil Cells
-y Design Standards
Feature Defintions
-1 Project Settings
w3 Temain Filters
-y Lttility Fikers

to the user.

E
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e Handles: If a Civil Geometry element is selected it will display “handles” these handles allow for
quick editing of the selected feature. (The handles show the length, radius and bearing in the image
below) Any handle can be selected and the value modified. The civil geometry element will update

dynamically.

Note: If the Disable handle option is highlighted on the Element Selection dialog below, the
handles will not show up when a civil geometry element is selected.

() Element Select... Elili_hj

| —

[#lo = o ~
PRl = @ 3¢

b Alli=

Disable handles

NOTE: Left Clicking and hovering over a civil gecometry element will produce a context
sensitive menu which provides short cuts to the most common tools associated with the

element type selected.

November 2017 Edition
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o Left click and hovering over the complex element (Chain) in the example below shows the
context menu pertaining to a chain.

Part 4
Create a Profile and Set it Active

Name 14 Proflled

NOTE: The menu will only be visible when the cursor is over the selected element or over
the menu itself.
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NOTE: If the “Identify Elements Automatically” toggle is not selected on the AccuSnap
Menu, the Context Sensitive menus will not appear.

Snap Mode
o [ P |
8:3( Show/Hide Tools P (u> '\:U\: L Yo
—| Settings i

rh Accusnap S... Elﬂlﬂ
General | Elements || Feel |

Enable AccuSnap

Show Tentative Hint

Display Snap lcons

[] Update Statusbar Coordinates

[] Play Sound On Snap

[7] Hilite Active Flement

|dertify Elements Automaticalby

|| Enable For Fence Create

Fop-up Info
Delay (1410 sec): |9

|

e Properties located on any context sensitive menu provides quick access to modify key definitions
assigned to a civil geometry element.

R - G v e X
(Properties } ‘

November 2017 Edition Page 13 of 29
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EntityType 8 NOTE: The menu will only be visible when the cursor
Elementhame TestAlign X .

000 is over the selected element or over the menu itself.

Start Point -5161.01.6345.40.0.00 . e L.

End Paint _2798.06.10376.56.0.00 NOTE: Items in black can be modified in this dialog.
Length 5178.50 Do not edit the Entity Type or the Element Name. To
Export Name TestAlign change the name of the element, change the Feature
Job Mumber jobDOD. gpk Name.

Feature Name TestAlign

Feature Definition Geom_NonLegal_Wt 1 NOTE: The contents of this menu change based upon
Curve Stroking D05 the element type selected.

Profile Straking 0.05

Stroking Step Method  Increment

Linear Stroking 500

¢ Reports for any Civil Geometry element can be found by selecting the paper clip on any context
sensitive menu or under the Analysis & Reporting Task Menu

>Er'@ﬂl"\t:i - 8T ]le X

| Horizontal Geometry Report

Analysis & Reporting AR A
Q2 |7 W% PP &

Y Y Y./

NOTE: The program defaults are metric stationing and cubic feet volume units. This can be
modified once a report is opened. This change is only required once for every computer.
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o When a report is selected the report browser will open.

0 s o o s v

:File Tools | Help
EE | SedissiEss owsensi1.9ien ] ] ] -
I S{ Format Options.. 7 Horizontal Alignment Review Report
o
Hor\zontaIA\!gnment}-\rea.xs\ ) ) Report Created: 10/2/2015
Hur\zcmaIA\!gnmentChEckIm..egnty.xsl Time: 8:51pm
4i] HorizontalAlignmentControlLineDataTable.xs| =

HorizontalAlignmentCurveData Table xsl
----- Aj] HorizontalAlignmentintervalXYZ xsl

m

Project: Default

A] HorizontalAlignmentlLength xs! Description:

$¥] HorizontalAlignmeniReviewxsl| File Name: E-\ClassData\Homework4'\North St-Vertical-Imperial dgn

B} HorizontalAlignmentReviewASCllxs| N

B3 HorizontalAlignmentReviewWithPlxs| Last Revised: 10/2/2015 20:49:30
----- Aj] HorizontalAlignmentStationEquations xs! Note: All units in this report are in feet unless specified otherwise
----- Aj] HorizontalAndVerticalAlignmentReview xsl

Aj) HorizontalElements Table xs|

A HorizontalElements TableSimplified xs| Alignment Name: North St.

B} HorizontalElementsXYZ xs| . L

K SettingOutT able.xs! Alignment Description:
..... | SetiingOutTableDeflectionxsl Alignment Style: Geom_NonlLegal Wil

Traversexs! Station Northing Easting

TraverseCurveASCllxs|
TraverseCurve ASCII2 xs| L
TraverseCurveASClI3xs| Element. Linear

TraverseEditASCll xs| POB () 1+000.00 149065.314 1087332.734

< PC () 111477 149154 668 1087404771

A
&
&
&
&

o The report format preferences are found under Tools\Format Options.

TraversePoints.xs

Mode Precision Format

Northing/Easting: Im
Elevation: Im
Angular. Degrees LI Ig] LI Iddd“mm'ss.s"’ LI [ Include Angular Suffix
Slope: [0.12 | [s0% =l
Use Alternate Slope if Slope Exceeds: Iw

Alternate Slope: I{}_]Q LI |5{}“/., LI

Linear: 01234 -

Station: |0-‘2 LI o+858.58 LI Delimiter: |+7
Acres/Hectares: Im 5S55.55
Area Units: m

Close

i

Help

Cubic Units: I(]._] LI [~ Convertto Cubic Yards
Direction: IBearings LI |0.1 LI Iddd"mm'ss.s"’ LI
Face: IRightFace LI

Vertical Observation: IZenh‘h LI

Stationing should be set to English Stations

Check the “Convert to Cubic Yards” check box if cubic yards are desired on all reports.
Units and precision formatting will apply to all reports but do not impact the design data in
any way.
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o Any report can be defined as the default report for that type by right clicking on the report
and selecting “Set as Default (Report Type)”. The report type selected should match the
heading of the report that was selected.

MDOT - OpenRoads Reference Information

Bentley Civil Report Browser - C\Users\CassarC\AppData'\Local\Temp\1\RPT21k3fw

File Tools Help

|C AMDOT_02 Workspace Projects®"\MDOT_0E\Civil StandardsReportB

=3 CivilGeometry i
----- Af] AlignmentsToLand¥MLxsl

----- Af] HorizontalAlignment Area xsl

----- Af] HorizentalAlignmentCheckIntegrity sl

----- @ Horizontal AlignmentControlLine Data Table sl

----- Af] HorizontalAlignmentCurve Data Table xsl Project:
----- @ Horizontal Alignment Interval Onby sl = e
----- @ Horizontal Alignment Interval XY sl Description:
----- @ Horizontal Alignment Length sl File Name:

----- 5
----- Af] HorizontalAlignment Review A
----- Af] HorizontalAlignment ReviewV
----- Af] HorizontalAlignment Station Es
----- Af] HorizontalAndVertical Alignme
----- Af] HorizontalElements Table sl
----- Af] HorizontalElements TableSim

Style Sheet Help

Set as Default Geometry
Set as Default Vertical Geometry
Set as Default Station and Offset

----- Af] HorizontalElements)YZ xsl
----- Af] SettingOut Table xsl

----- Af] SettingOut Table Deflection x:
----- Af] Traverse xsl

----- Af] TraverseCurveASCI xsl
----- Af] TraverseCurveASCII2xsl
----- Af] TraverseCurveASCII3xsl
----- Af] TraverssEditASCIIxsl

----- Af] TraversePoints xsl

----- Af] VerticalAlignmentCheck Integ
----- A Vertical Mignment Interval Stat

Set as Default Legal Description
Set as Default Map Check

Set as Default End Area Volume

Set as Default Roadway Design

Set as Default Superelevation

Set as Default Template Library

Set as Default Component Quantities

Set as Default Roadway Design Milling

o Inthe example above Set as Default Geometry should be chosen because a Geometry

Report was selected.

o New or modified reports can be added to the default MDOT workspace, please submit
them to MDOT Power GEOPAK Support for inclusion.

November 2017 Edition
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e Seed Files used for the creation of DGN Design files are located in the \\MDOT_02

Workspace\Projects\MDOT_02\Seed Files folder and are provided for each State Plane Zone.

O

O

o File Settings pertain to the operation and view set up within a DGN file.

@)

Use a 2D seed file for all files used with Civil Geometry Elements such as:

Use a 3D seed for DGN files containing only Terrain Model Data such as:

= Alignments

= Superelevation Sections

=  Corridor Models

= Civil Cells

=  Cross Sections

=  Survey Field Books

= Terrain Models (Existing Triangles or Contours visible)

=  RID Submittal Line String Files
= RID Submittal Triangle\Terrain Files

It is not recommended to save settings with open profile or cross section views. These are

special views that can sometimes cause errors when opening the DGN file that can only be

resolved by opening the DGN in Power GEOPAK SS2.

Annotation Scale Dialog controls the active cell, text and line style scales for annotation
responsive items in the DGN. This dialog if left open and\or docked is a known bug and will
cause a DGN file to crash when switching between the Default 2D view, the Profile view
and\or the Cross Section view. The crashing can even occur if the dialog is not opened but
Annotation Scale is active.

Settings | Tools  Lkilties

v

I
-

Tool Settings

AccuDraw
Color Books...
Color Table...
Database
Design File
Digplay Styles

Workspace GEOPAK Window

=,

Q@ O = - [

e Drawing Sc... X

|4 1"=H0" - |

Drawing Scale

|
@

K
=

Element Irformation
Levels

Locks

Message Center
Print Styles

Project Explorer
Bendering

Snaps

3
3

View Aftributes  Cird+B

<

Recommended to be off and the
dialog closed during active model

creation and editing.

November 2017 Edition
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Do not delete the Default 3D model view from any DGN file.

B Active Fie ~ ﬂ‘_*l 2y 7 X I,;'J -~

Type 20730 Mame Description

a1 B Default Master Model
‘P Defautt-3D

Superelevation within the MDOT 02 Workspace is accomplished with a spreadsheet and VBA.
The MDOT Superelevation spreadsheet is located on the standards drive (M:\ for MDOT Users) in
the folder MDOT_02 Workspace\Projects\MDOT_02\Civil Standards\Superelevation. The VBA is
located under the MDOT Tools\Road pull down menu in Power GEOPAK or Civil Suite.

Template Library stores the MDOT workspace templates and components for the purposes of
design modeling. The default MDOT workspace template library is located on the standards drive

(M:\ for MDOT Users) in the folder: MDOT_02 Workspace\Projects\MDOT_02\Civil
Standards\Roadway Templates.

@)

It contains:

=  Components for modeling typical roadway features

= Components for modeling limited structural\Bridge features

= Example Templates

Templates for drainage structures (Once Bentley’s SUE\SUDA product is adopted)
The default library should be copied to the project folder for each new project.
Project templates should be stored in a template library folder for the project under
the Project Templates.

Older projects should consider updating the default components after a major
workspace update. This can be accomplished with the Template Library Organizer.

_

File Edit Add |Tools

Template Library: Template Library Organizer...
DOT_02 Workspace Apply Feature Name Override...

oint MName List .
omponerts App.|}" Component Name Override...
nd Conditions Options...

roject Templates Dynamic Settings

| Bridge . N

7l CivilCellModVideo: Template Library Report (it File)
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= The Template Library Organizer allows user to drag and drop template library items
from one template library to another, from a DGN containing a corridor to a template
library, or an old template stored in an .IRD file to a new template library.

1 5 Template Library Organizer EIREP

1| Avaiasle In: Available In ’Jﬁ Browse for file icon
4| |22 CAMDOT_02 Workspace\Project [

[0 Active Design File Comidors
o | Cancel |
§ \ | Help |

; . .
\\ Library\DGN file or IRD to

copy items from.

Library currently opened to

copy items to.

4 [T b

Preview: Preview
I -

=  When updating old components after a workspace update:

o Open the template library to be updated

o Delete the components folder

o Open the Template Library Organizer

o Navigate to the template library containing the new components

o Drag and drop the new components folder into the opened template library.

=  When updating templates copied from an .IRD file or older project template library

o Copy old templates into a new template library containing the latest workspace
components.

o Update the template component and point features styles to the latest
workspace features styles.

NOTE: Any component that is white in color is not defined with a valid workspace
features style

o Template Points
= All point names must be unique in any given template.
=  Atemplate point name should never be blank or begin with a space.
= The information displayed in Point Properties dialog will be dependent on the point
selected and may be different from what is shown above.
=  Template points represent line string locations in the design model. Each point will
be used to create a 3 dimensional line string.

November 2017 Edition Page 19 of 29



G

MDOT - OpenRoads Reference Information “

Points that appear Red in color are fully constrained and will respond according to
the constraints assigned.

Points that appear yellow in color are only constrained in one direction and may
not respond as intended during the modeling process.

Points that appear green in color are unconstrained and will not move with respect
to any other template point. The origin of the template is always unconstrained
and it is the location where the control alignment (or the horizontal line containing
the vertical alignment\profile) is applied.

The origin of the template is typically located at the “0,0” position of the template.
Click the Apply button in order to confirm any changes made to Point Properties.
Changes will not be accepted if the dialog is closed without using the Apply button.

o Template Components

All Component names must be unique in any given template.

Template component names should never be blank or begin with a space.

The information displayed in Component Properties dialog will be dependent on
the component selected and may be different from what is shown in the previous
dialog.

Components represent solids in the design model. Each component will be used to
create a 3 dimensional shape or solid based upon the points (line stings) which
define the shape.

Component colors are dependent on the feature definition applied.

All library components are set with the typical settings for modeling.

Click the Apply button in order to confirm any changes made to Component
Properties. Changes will not be accepted if the dialog is closed without using the
Apply button.

o Template End Conditions

Multiple end condition options can be placed on a single component. Grouping end
conditions will allow the program to cycle through a series of options during the
modeling process. The order used by the program is dictated by the end condition
Priority.

End conditions must be the farthest outside components on a template. Any
regular component placed outside of an end condition will be ignored.

Best Practice is to keep end condition groupings simple. Only include the necessary
side slope conditions to a project template. Complex end condition groupings have
a tendency to provide unpredictable results.

End condition priorities must be unique per end condition grouping. Avoid skipping
or repeating numbers in the sequence. Repeating a number in the sequence will
produces errors in the template testing window and unpredictable results in the
modeling process.
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o Template Library Best Practices

November 2017 Edition

Create a new project template library by making a copy of the workspace default
library for every new project and save it in the folder with the project design
(Model) DGN files.

Create a new folder for each project to store all the project specific templates.
The template library does not auto save. Changes must be saved manually and are
not maintainined if the program crashes prior to saving.

The template with the RED box surrounding the template symbol in the library
items tree is the active template and the that will be modifed during any editing.
The project template library must opened anytime Power GEOPAK is launched.
Such as in after a Crash, after a Windows ReBoot, or if the program is closed
normally.

When using mulitple templates or multiple components representing a similar
location on a project (like edge of pavement) it is vital to ensure that all like points
and components have the same name or override name so that the model will be
produced without gaps in the 3D line stings or components.

No editing, measureing or drawing in the DGN are possible with the template
library opened. The template library must be closed before anything may be done
in the DGN.

The template Library organizer can be used to drag and drop templates between
template libraries, from Active DGN files containing a least one Corridor Model or
legacy GEOPAK Corridor Modeler .IRD files.

Use the Dynamic Settings Apply Affixes to add prefixes or suffixes to the template
points and components during template creation to maintain unique point and
component names throughout a single template. The affix selected depends on the
location of the component and point with respect to the origin of the template
(0,0). If apply affixes is not selected, subsequent components and points will have
an incremental number added to their names to force unique naming. It is
recommended to include at a minimum “R” and “L” to point names and component
names to make them easily identifiable by the side of the origin they belong to
during the modeling process. This dividing line is commonly the roadway
centerline.
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Civil Data Reference Info
o Existing Ground Terrain Models are created with survey data and are used to tie a proposed
model to the existing conditions.

O

O

Existing\Original Ground Terrain Model “Dos”:
=  Store the 3D Existing Terrain Model DGN file in the working DGN folder (either a
copy of the survey provided DGN file or a DGN created during design using the
existing ground TIN or XML file provided by survey)
o Review the Existing Ground Terrain Model Creation.PDF and the Active Terrain

Model.PDF documents for more information

= Reference the 3D DGN file containing the Existing Terrain Model to all proposed
models and have it set as the active surface in all the proposed DGN model files.

= Use the same Existing Terrain Model for all model files of the same project that
must connect together

=  Submit the DGN file containing the Existing Terrain Model along with any electronic
submittal of proposed model data (Such as Milestone RID Submittals)

Existing\Original Ground Terrain Model “Don’ts”:

= Don’t use the Survey 3D DGN file (containing the survey fieldbook) as the existing
ground terrain model

= Don’t reference the Survey 3D DGN file (or any file containing a survey fieldbook) to
any project DGN files

= Don’t copy 3D features from the Survey 3D DGN file (3D features from created by
survey data) into any project file

= Don’t reference the Existing Ground DGN from the Survey Pre-Construction folder

=  Don’t detach an Active Existing Ground Terrain Model from a model file without
first clearing it as the Active Terrain Model

= Don’t detach the Active Existing Terrain Model from any DGN model file submitted
as part of an electronic submittal (Such as milestone RID Submittals)

e Horizontal Geometry is created with Civil Geometry tools which retains the design intent.

O

O

Chain names are restricted to 11 characters or less with no special character or spaces
allowed in the name. The use of an under bar is allowed in chain naming convention.
If the feature definition of a chain (alighment) is changed to a Geometry feature definition

oa~n

containing a in the name, that does not auto export to the GPK, it will be removed from
the GPK.

A complexed element (Chain\Alignment) can be dropped and reduced to its individual parts
using the MicroStation Drop Elements command located on the task menu. Dropping a
complexed chain which has been written to a GPK will remove it from the GPK.

Deleting a chain from a DGN file will also remove that chain from the GPK.

The method used to create the element will dictate how it can be edited. So if create the
element using bearings if it is desired to use the bearing to edit the feature.

Horizontal Geometry imported from a GPK cannot be updated with Classic GEOPAK tools.
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e Vertical Geometry is created in special profile views in the DGN file where the parent horizontal

geometry exists.

O

Profile names are restricted to 11 characters or less with no special character or spaces
allowed in the name. The use of an under bar is allowed in profile naming convention.

If the feature definition of a profile (vertical alignment) is changed to a Geometry feature
definition containing a “*” in the name (is not set to Auto Export to the GPK), the profile and
associated horizontal alignment will be removed from the GPK.

A complexed element (Profile\ Vertical Alignment) can be dropped and reduced to its
individual parts using the MicroStation Drop Elements command located on the task menu.
Dropping a complexed profile which has been written to a GPK will remove it from the GPK.
It will not remove the associated chain\horizontal alighment from the GPK.

Deleting a profile from a DGN file will also remove that profile from the GPK.

Deleting the parent chain\horizontal alignment will delete the associated profile\vertical
alignment. A profile is a child of a chain and will not persist if the chain is deleted.

Each chain\horizontal alignment may contain many profiles only one of which may be
Active at any given time.

To change the Active profile, first select the current active profile and clear it as the Active
Profile (on the context sensitive dialog) before selecting the new profile and setting it
Active.

Drawing with MicroStation drawing tools in the Profile View may cause file corruption.

Any elements in the Profile View will be deleted if the chain\horizontal alignment is
deleted.

It is not advisable to create profiles with the Classic GEOPAK tools and attempt to import
them into Open Roads Edition products. Data is auto updated from a DGN to a GPK, but not
from a GPK to a DGN.

Deleting a profile in the Default 3D view will not delete the profile from the horizontal
feature but if it was set as the active profile it will clear it.

e Corridors are built on horizontal and vertical geometry and contain at least one template.

O

Corridor Template Drops
= Changes made to a template assigned to a corridor in the DGN file can be copied
back to the project template library using the Temple Library Organizer.

= Changes to templates in the project template library will not be visible on a
corridor where the template is used until the template is synchronized with the
library.

= |f the Template Drop boundary is a constant shape (not following the outline of the
finished model) then the templet drop exceeds the limits of the assigned profile.
Adjust the template drop limits or the profile so the limits match to have the
Template Drop boundary follow the model limits.
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o Corridor Editing

=  When the Lock is closed the corridor will automatically update when any changes
are made to the corridor or associated features (all rules are followed dynamically).

=  When the Lock is opened the corridor will not automatically update when changes
are made to the corridor or associated features. Changes made to a corridor when
the lock is opened will not be realized until the lock is closed and the corridor is
reprocessed manually.

= Canceling out of Corridor Creation can create empty corridor models. If there are
empty corridor models in the DGN extra blue shapes not following the model limits
will be visible. These extra corridor models should be deleted to avoid confusion.

= Alist of the corridors and any assigned controls on a corridor in the DGN file can be
found in Project Explorer.

o Corridor Objects Dialog

=  Provides access to all the definitions and controls of the corridor model.

= |f the Template listed in the dialog is blue in color, the template assigned to the
corridor exists in the current template library that is loaded but it is not
synchronized with the template of the same name in current template library
which is loaded.

= |f the Template listed in the dialog is red in color the template assigned to the
corridor does not exist in the template library currently loaded.

= The Locate Icon will allow the graphical selection of a station however it only works
if the cursor is positioned in the station column intended to be graphically selected.

¢ Dynamic Cross Sections provide a live cross section view of everything visible in the 3D model
view of a DGN file containing a corridor model.

o The cross section view only displays elements visible in the 3D model view. To view the
existing ground in cross section only the exterior boundary needs to be visible.

o Itis not advisable to “Save Settings” with a cross section view window open in the DGN file;
doing so can cause errors when opening the DGN file.

o Use care when stepping trough cross sections. Each step forward or backward with
navigation buttons cause the program to slice the 3D model view. Stepping too quickly can
cause the program to crash.

o Temporary Dimension Lines can only be placed on template points that were included in
the corridor that was used to open the cross section view.
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Modeling Best Practices
¢ Modeling using Existing Ground Features such as in overlay projects, mill and fill projects,

for the centerline or control line of a roadway or using existing edges of pavement.

o Ifthe feature must follow an existing or proposed horizontal element use a horizontal point
control to direct the template point to follow the feature. Do not use the Horizontal feature
constraint option in the template library.

=  One template point constraint must be set to a horizontal constraint for this to

work best.

Horizontal Point Control
second choice to override.

. . . Constraints
Horizontal Point Control first Constrairt 1 Constraint 2
choice to override. Horizontal -] |Siope v
Farert 1: SlopePr_Hinge v‘ﬂ ISIopePr_Hinge v‘ﬂ
= Rollover Values
Not typically recommended Walue: -18.00 (=] 2500 (=)
for the horizontal control of | Label: - -
a feature. Horizontal Feature Constraint:

o For the model to follow a ground profile, have the template do the work by setting one of
the associated template point constraints to seek the active surface.

= Use the Active Surface in the definition do not name a specific terrain model for
best results.

= Use a horizontal constraint for the second constraint if the horizontal position of
the feature must be fixed regardless of the elevation of the profile.

= Use the slope constraint for the second constraint if the slope must be fixed
regardless of the elevation of the profile.

Constraints
Constraint 1 Constraint 2

Type: [Hoﬁzomal v] [ijed To Surface "J

Ll

Pm“I EET T —] ] (A Drecion z)
?'DI{E i '_II <Pctives

Value: -
Project To Suface =

Label: Project To Design -

) Horizortal Maxdmum

[Z] Harizontal | Horizontal Minimum
Vertical Maximum
Vertical Minimum
Angle Distance
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¢ Key Stations force the model to evaluate the data and process at a specific location.
o Extensive use of key station is known to have a negative impact on model processing
speeds and should be used only when necessary.
e Point Controls allow the user to override any template point constraint.
o Features can be used that exist in the Default 2D or 3D view of a DGN file.
o They can be referenced to the file containing the corridor model.
o Point controls defined by Linear Geometry:
= Aselected civil geometry feature from the Default 2D view.
= Do not need to be added as a reference to the corridor.
o Point controls defined by Feature definition:
= Aselected civil geometry feature from the Default 2D view.
= Need to be set as a reference to the corridor for which they are used.
o Point Controls defined by Corridor Feature:
= Aselected feature from the Default 3D view.
= Do not need to be added as a reference to the corridor.
e Parametric Constraints are re-definable variables defined by the label associated to a point
constraint in the template library.
o Are helpful for manipulating template points over a user defined range.
o Extensive use of Parametric Constraints is known to be time consuming and hard to
manage.
o Parametric Constraints are ignored if conflicting Point Controls are also defined for the
same point.
o They can be imported into through the corridor objects dialog.

H Corridor Objects - E - p— t
=] \ e
Template Orop ] B h F i

Secondary &lignment [Impu:rt Parametric Constraint ]

Key Station

Parametnc Constraint

o The following format is required to import parametric constraints. Best practice is to make
a parametric constraint, export the TXT file and then use that file to obtain the formatting.
The editing can be done in Excel.

Flabel | type Istart value |stop value |start station |stop station |enabled

CnG_Bk_Height |Distance |0 |0.458334248687664 | 0+50. 99 | 0+50. 99 |x

o Creating and importing common transitions like 10’ curb transitions can save a great deal of
time.
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e Corridor Clipping References are used to slice out sections of corridor models or linear
templates for items like civil cells, connecting walls, bridge approaches or other corridor models.

O

Clipping references should never completely slice a model in two.
= Inthe event that a corridor model must span a gapped area, create separate
corridor models on each side of the gap.
= Each corridor model in a design project must have a unique.
Clipping references do not need to be civil geometry features.
Clipping references do not need to be 3D elements.
Corridor models will dynamically respond to changes in the location or size of clipping
reference.

e Template Geometry is 2D geometry that contains the active profile of the 3D line string created
by the corridor template points and is most commonly used for the placement of civil cells.

The edges of pavement are the only default template geometry that is created in the
corridor DGN file.

Template geometry line work should not be used for the creation of any feature that will
need to be used by the corridor from which it was created because it will cause circular
referencing errors.

Template geometry should only be created for features that are required for connecting to
other corridors or placing civil cells. It should never be used to display the plan view
features for the purposes of plan production. The plan view is produced by the display of
the 3D line stings found in the Default 3D view with Level Overrides turned on.

Extensive use of template geometry has been associated with negative impacts on model
processing speeds. It is highly recommended to minimize the use of this function.
Template geometry used for the placement of Civil Cells should never be clipped from the
corridor or turned off with display rules or any civil cell attached to the feature will fail.
Template geometry with gaps (due to poor use of point names or override names) may
create problems when attempting to place civil cells. If the template geometry is broken (as
in two pieces) at the location that a civil cell must be placed, then a dummy placement line
spanning the gap and containing an active projected profile from both segments must be
used for the placement of the civil cell.

In the event that another feature is required to place civil cells such as the edge of shoulder
(which is helpful for drive approaches when the roadway is in superelevation) then the
“Create Template Geometry” toggle must be set to “True” for the shoulder. This is
accomplished in the Project Explorer and Element Information dialogs. See the following
workflow for the steps required to enable\disable the create template geometry toggle for
a feature.
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Enabling “Create Template Geometry”

= Navigate to the Civil Standards\Linear\Proposed\Surfacing folder
= Select the feature and Right Click to select Properties

= On the Element Information menu locate the Linear Default Settings tab

= Change the Create Template Geometry toggle to True.

Project Explorer

- X

= iew 1, Default

[ B Suvey | < Guil Model | ¥ Civil Standards e

=-*i Civil Standards

Design Standards
Feature Definitions

=-h8 QuadSS4PB_Corider.dgn, Default

Linear

<[]«

=

-]~ Model
-] Surface
Project Settings

-y Libraries

Elernent Information

#8l P _Shidr_Conc_Edge

7 P_Trwl_Conc_Prdctr)

Geometry

Proposed

Curb n Gutter
=] Do Mot Canstruct
=l Slope

[¥], ~ Surfacing

P_RdBase_Aga_Bot™

7 P_RdBase_Agg_Top
" P_RdBase_OGDC_Bot™
" P_RdBase_5Sub_Bot™
" P_Shidr_Agg_Bot™
"~ P_Shidr_Agg_Edge
7 P_Shldr_Conc_Baot™

P_Trvl_CrownJoint

Delete
Rename
Convert to Surface Definition

Copy
cut

Properties

B

..& P_Shldr Conc_Edge

3D

Mative Style
Element Template

Linear\3D\Proposed\Surfacing\

Survey

Is Survey

Mative Style

Alpha Codes

Mumeric Code

Default Zone

Terrain Model Attnibute

Falze

Not Set

Linear Default Settings

Corridor Template

Plan

Automatically Create 30 Elem True

Terrain Model Feature Type  Break Line

Create Template Geometry I B

Falge
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Technical Support

Please email any questions, issues or problems associated with this document to:

MDOT-EngineeringSupportTraining@ Michigan.gov

Additional Design Services Help and Support can also be obtained through the following email resources:

MDOT-BridgeDesignSupport@Michigan.gov — For help with bridge design software, cells, levels, and
workspace tools.

MDOT-Drainage-Utility@Michigan.gov — For help with GEOPAK Drainage, drainage cells and other
subsurface utility modeling tools.

MDOT-CaddSupport@Michigan.gov — For help with cells, levels, line styles, dimensions, and other CADD
and workspace tools.

MDOT-RoadwayModelingSupport@Michigan.gov — For help with roadway modeling, modeling templates,
civil cells and workspace tools.

MDOT-Survey Support@Michigan.gov — For help with survey data, workflows and processes.
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