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Harnessing the Power of Civil Geometry
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Description

Civil Geometry is a comprehensive collection of 
tools that when combined; empower you to 
easily define intelligent, updatable, and 
responsive alignments and other geometry.

Civil Geometry is also the core of Civil Cells. 

During this session we will solve common 
geometry situations and explore how the 
Feature Definition Toggle Bar settings, Snaps, 
and Civil AccuDraw affect the geometry.
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Communities

https://communities.bentley.com/products/road___site_design/w/road_and_site_design__wiki/35109/geometry-connect
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Agenda

Introduction Getting Started Common 
Questions

Additional 
Resources
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Introduction
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Civil 
Geometry

Geometric elements with added 
intelligence. 

More than just CAD graphics

Geometric elements are stored and 
managed in the DGN file

Supports native civil geometry 
import : ALG, GPK, and FIL
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Design File Settings

• Angle Readout

• Civil Formatting

– Coordinate Settings

– Ratio Settings (Distance:Offset)

– Station Settings

– Radius Settings

– Profile Settings

• Working Units
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Preferences

• User-Definable

• View Options – Civil

– Manipulator Settings

– Superelevation Settings

– Survey Decorators

– Aquaplaning Settings

– Survey Locator

– Survey Min/Med/Max Ellipses

– Toggle Commands

– Drainage and Utilities
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On-Screen Prompts

• All Civil Tools, accept inputs 
needed to create elements.

• Dynamic Feedback = better 
design decisions in less time.
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Manipulators and 
Handlers

• Dynamically displayed on selection

• Applies to Civil Geometry elements

– Text manipulators

– Drag handles

– Snap icons

– Civil AccuDraw constraint
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Civil Message 
Center

• Provides feedback on a 
variety of issues.

– Errors in constructions

– Design Standards

• Types of messages

– MicroStation

– Errors

– Warnings

– Messages
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Customizable 
Dialogs

• Enables control of common 
tasks/entries

– Right-click/customize on 
dialog

– Save As

• Define Tool Name + Icon
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Ribbon Interface

• Modern User Interface

• Workflows deliver sets of Tasks

• Task per Tab

• Task comprised of Groups

• Groups organize Tools/Commands

• Contextual 

• Supports Search

• Customizable
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Feature Definition Toggle Bar

Used to Activate and deactivate settings that impact a variety of Geometry commands.

• Override Feature

• Feature Definition drop-down

• Match Feature Definition

• Create 3D Automatically

• Use Feature Definition Template

• Auto Annotate

• Chain Commands

• Persist Snaps and Rule

• Rule Deactivation
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Civil AccuDraw

Extending AccuDraw for civil designers this essential tool is used to capture the 
construction and perform intelligent updates - design intent.

• Context-sensitive Toolbar

– Plan/Profile/3D

• Compass/North Arrow

• Can be toggled on/off

• Floating dialog or panel

• Customizable Settings

Plan View Profile View 3D View



16 |   WWW.BENTLEY.COM    |    ©  2020 Bentley Systems, Incorporated

Explorer and Properties Dialogs

Commonly used in combination when working with Civil information.

• Explorer

– OpenRoads Model

• Displays all Civil objects in the active and 
referenced files.

• Categorized content

• Right-click menus

– Zoom To

• Expand / Collapsible

• Properties

– Review or modify information about an 
element(s).

– Works with Civil objects
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• Rules

– Relationship – cause / effect 

• Line / Arc / Spiral from / to

• Line / Arc between

• Offset from 

• Slope from 

• Etc

– Includes 

• Snaps

• Civil Accudraw

– Multiple Rule Buckets

• Geometry

• Corridor Rules underpin EVERYTHING in OpenRoads

Understanding The Geometry Model - Rules
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• Rules
– Rule Management 

• Lock / Unlock Rule #

– Can’t edit / delete / no manipulators

• Lock / Unlock Referencing Rules #

– Children are locked and don’t update

• Remove Rule

# sometimes a toggle or explicit command

Understanding The Geometry Model - Rules

Understanding The Geometry Model - Rules
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• Import Geometry – looks to native 
product formats and third party file types

– GPK - GEOPAK

– ALG  - InRoads

– .FIL - MX

– LandXML

– ASCii H&V

– IFC Alignment 

– Genio

– Import Horizontal Points from Ascii File

Getting Started – Import / Export Geometry
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Getting Started – Import Geometry
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Getting Started – Import Geometry
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• Always Use 2-D model

– Catch it early as it can’t be ‘unpicked’ easily

– Less clutter and easier selecting

– Auto-Managed 3-D model space if working in 2-D.  No 
user interaction required for 3-D model creation once 
profile is assigned to 2-D alignment.

– Some geometry commands are not supported in 3-D.

What we just saw – Import Geometry
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• what are they ?

• what are the benefit?

• how can they be edited?

• how to remove ?

Geometry Intervals - Some common questions
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• Intervals are the visible presentation of underlying base geometry

• Intervals have external rules applied to them and so dynamically react to 
changes 

– Trim / Extend

– Gaps

• Creates New named Element with rule to the parent with the base (hidden) 
geometry provides the ‘provenance’ that facilitates part of what we refer to as 
‘design intent’

Geometry Intervals - what are they ? What are the benefits
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• Interval presentation

– Intervals are displayed ‘dimmed’ to help identify intervals

• Simplify Geometry

– Where there is no dependent rule allows the base elements in a 
complex to be simplified down to the interval

– Works for both horizontal and vertical

– Option to keep base element

Geometry Intervals - How can they be edited / removed ?
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Enhanced Presentation in Update 2
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Enhanced Presentation in Update 2
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• Design intent through snaps

• Manipulation of base elements and intervals

• Removal of ‘Snap Rule’ off an element – New in Update 2

• Simplification of geom to ‘visible’ instance – New in Update 2

• Toggle to prevent Snap being preserved as a Rule

What we just saw – Import Geometry
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Enhanced Presentation in Update 2
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How To…
• Insert PI 

– Use Insert Vertex to insert PI to horizontal alignment

• Delete PI and Remove Curves

– Use Delete Vertex to remove PI’s which can also remove horizontal curves

• Insert Curves

– Use Insert Fillet tool if you need to insert a curve or curve combinations 
between tangents on previously create alignment

• Append Elements

– If you need to add additional elements to the beginning or end of alignment

Simple Geometry editing 
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• New Geometry Paradigm 

– impact of 

• Rules & relationships

• Reference files

– MSTN edits vrs Civil Edits

Complex Geometry editing 
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• Copy

– MSTN Copy vrs Civil Copy

• MSTN – just copies plan graphics 

• Civil Copy preserves civil integrity including vertical if present and gives option of maintaining rules

Complex Geometry editing 



35 |   WWW.BENTLEY.COM    |    ©  2017 Bentley Systems, Incorporated

• Legacy edits

– Export to the tools we know, edit, round trip

• Drop – edit rebuild 

– REMEMBER – Civil Geometry is more than just CAD graphics 

– In the early stages this can be ok but the project develops this can give 
rise to rule issue and ‘static’ models due to lost refences 

• Substitute Geom

– Allows the corridor to be reassigned to new geom

Complex Geometry Editing Options
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• Drop – edit rebuild 

– REMEMBER – Civil Geometry is more than just CAD graphics 

– In the early stages this can be ok but the project develops, especially by adding vertical 
this can give rise to rule issue and ‘static’ models due to lost refences 

• Substitute Geom

– Allows the corridor to be reassigned to new geom

Complex Geometry Editing Options
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– Provides ‘COGO’ workflows

– Really powerful geometry creation / editing tools

• Element Highlight

• Move element up/down

• Insert element before/after  

Complex Geometry Editing Options  – Geometry Builder
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Complex Geometry Editing Options  – Geometry Builder
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– This is the recommended workflow for complex editing of ‘ruled geometry’

– Non destructive

• Preserves rules

• Links maintained for common elements

– Projects vertical (the new horizontal will be different so this is a best first 
attempt)

Complex Geometry editing Options - Complex Redefine 
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Complex Geometry editing 
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Complex Geometry editing 
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Some 
Common 
Questions
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Missing Manipulators

• Use Default = Enabled
Element Selection > 

Disable Handles

• Adjust your Zoom focus

• Fit element on screen

Zoomed out or 
partially off screen

• Manipulators used to editReferenced

• Use Create Civil Rule Feature toolMissing Civil Rules
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Prompt
vs

Dialog

Commands are 
customizable

Loads last used values 
(XML)

Locked values can be 
saved

Prompts can be 
removed/added

Tip: END key unlocks 
values in prompt

Tip: Left and Right Arrow 
keys access other 
values in prompt

Tip: TAB moves Down 
through Civil AccuDraw 
fields in prompt

Best Practice: Use 
Prompts initially, Dialog 
for entry correcting
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Controlling 
Geometry 
Updates

Dynamic Updating 
may not always be 
desirable

Complex 
Geometry 
edits

Managing 
model updates

Consider locking 
referencing rules 
on geometry

Disables 
editing 
manipulators

Federating files 
using referencing

Updates do 
not occur until 
reference is 
opened.
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Additional 
Resources
• http://Communities.Bentley.com

• http://Docs.Bentley.com/LiveContent

• http://Learn.Bentley.com

https://docs.bentley.com/LiveContent/
http://communities.bentley.com/
http://docs.bentley.com/LiveContent
http://learn.bentley.com/
http://learn.bentley.com/
http://communities.bentley.com/
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Communities

https://communities.bentley.com/products/road___site_design/w/road_and_site_design__wiki/35109/geometry-connect
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Thank you!


