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Chapter 7 Horizontal and Vertical Alignment

This chapter covers the creation and manipulation of horizontal and vertical alignments using ORD
Elements.

ORD Elements should be used to draft alignments and elements used in 3D civil modeling. In contrast,
MicroStation Elements are used for basic 2D drafting tasks.
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7A — INTRODUCTION TO GEOMETRY
7A.1 ORD Tools vs MicroStation Tools

There are two types of tools for creating geometrical elements: ORD Tools and MicroStation Tools.

The Ribbon

EJ OpenRoads Modeling M~ H kT L = ALT 1.dgn [2D - V8 DGN] - OpenRoads Designer
Home Terrain Site Corridors Model Detailing Drawing Production Utilities Collaborate View Help
3 v & v (] ¥ ) X
& |None ¥ ||Pavemiint Marking White 7 E <z ' _e-, " _ ’ =
B - & * ¢ RN gren —
v || == v| = “ = : + | Explorer Attach ) _ Element _ Reports Civil Corridor  Dynamic
Lo Pavt!™ | &5 0 0 =10 ? Tools~ & v & ~ Lounti b z Analysis ¥ Reports ¥ pgn View
ORD Tools are found Primary MicroStation Tools are Analysis and Reporting
in the Geometry tab found in the Drawing tab

ORD Tools and MicroStation Tools in concept because they are both used to draft shapes and geometry.
However, ORD Tools and MicroStation Tools have different functionality and are intended for different
tasks.

ORD Tools: These tools create ORD Elements. ORD Elements contain Feature Definitions and Names.
Also, ORD Elements attempt to capture Design Intent through use of Persist Snaps and Civil Rules.

IMPORTANT: Before using ORD Tools to create an Alignment or Profile, familiarize yourself with
the concept of Persist Snaps. When editing ORD Elements, the Persist Snaps formed in creation
element may rearrange the element in unpredictable manner. For more information on Persist
Snaps, see 7C.2 Persist Snaps.

ORD Tools are used to create civil features, such as Alignments, Profiles, Terrain Models, and Corridors. If
an element is being drawn for civil modeling purposes, then an ORD Tool should be used. Tools for
creating geometry with ORD Tools are found in the Geometry tab.

MicroStation Tools: These tools create MicroStation Elements. MicroStation Elements are simple and
have less functionality than ORD Elements. MicroStation Tools should be used to draft basic 2D linework.
Tools for creating geometry with MicroStation tool are found in the Drawing tab.

CONCLUSION: Geometrical elements can be drawn with either ORD Tools or MicroStation Tools.
When drafting Alignments and Profiles, ORD Tools should be used.

TIP: To determine whether a previously-created element is an ORD Element or a MicroStation
Element, select it and view its Properties @i1. ORD Elements will have the Feature Drop-Down
shown in the Properties ‘@i, MicroStation elements do NOT contain the Feature drop-down. For
the location of the Feature drop-down, see 1F.1 Properties Box Overview.

7-4



7A.2 ORD Elements and MicroStation Elements Ribbon Locations

The graphics below shows the Ribbon locations for ORD Elements and MicroStation Elements.

NOTE: The Ribbon Location shown correspond to the default configuration. The Ribbon layout and tool

locations can be customized and rearranged, which is shown in 4B'= Customize the Ribbon and Quick

7A.2.a ORD Elements

All ORD Elements are found in the OpenRoads Modeling workflow > Geometry tab - Horizontal and

Vertical panel

m OpenRoads Modeling = H "._::; - - ’ g BQ = ORD Manual.dgn [2D - V8 DGN] - OpenRoads Designer CONMECT Edition (1)
Home Terrain Corridors Model Detailing Drawing Production Drawing View Annctate
S - r | = i = = ——
1< Import/Export ~ rx D L, L Offsets and Tapers ~ EH Open Profile Model ~
k‘ ¢ Do % 2|/ O 2 g oMol N [ B T v
|#% Design Elements ~ e i R A~ Reverse Curves ~ i |5 Set Active Profile - X
Elerment ... Civil Reports | Lines Arcs  Point Meodify  Complex Lines Curves Element Modify Complex
Selection L.} ¥ | ‘¥ Standards v Toggles ~ v v v * 2L Spirals ~ v Geometry v |} Profile Creation ~ v v Profiles = v Geometry =
Selection General Tools Horizontal Vertical

7A.2.b MicroStation Elements
MicroStation Elements are found in two main locations:

1. OpenRoads Modeling workflow - Drawing tab > Placement panel

=] Freosdtioaaing] - SH@E « -+ 2 &% - ORD Manual.dgn [2D - V& DGN] - OpenRi
Home Terrain Geometry Corridors Meodel Detailing Drawing Production View Annotate

= D Ere - 7 O~A-] OO ¢

& Mone ™ || Default = 1 - * ) _/ O B ey T v

Q Atrt- p B -e _ e e NTACL T

- || = || = - e ~ | Explorer ac Element ..., Place re IpSE " Move Copy Rot
EL =0 =0 @0 210 Toolsw %5 » T~ Selection £  |Smartline Tools~ Teals~ + ~ %t ~

Attributes Primary Selection Placement Manipu

2. Drawing workflow - Home tab - Placement panel

&4 [prawing | OHE «- 4 20 - ORD Manual.dgn [2D - V& DGN] - OpenRoads Designer COI
View Annctate Attach Analyze Curves Constraints Utilities Drawing Aids Content Mesh

= D @E-e- S Z o-a-|l O OO¢

@& |Mone ™ || Default = N - k = 4 1 (=) _/ O B P ) T Y

a mes M2 T OV ]FTs

- | = - |[= v - + | Expl ac El t ence Pl re Ipse M C Rot

’:‘ﬁﬂ 0 =1 0 QU ﬂ-‘_—IU plorer Tools* F,,% v %‘ v SeleeTt?Qn Tools~ E. v SmaftcL?ne Tools* Toolss 4+ =+ -¢- b ove Lopy RO

Attributes Primary Selection Placement Manipt

Additionally, more advanced curve drawing tools are available in the following location:

Drawing workflow - Curves tab - Create Curves panel

[\E‘J IDrawingI = H "._t:! *- - ’ é B::z s ORD Manual.dgn [2D - V&
File Home View Annctate Attach Analyze Curves Constraints Utilities Drawing Aids Content Mesh

o = o q Ao - A oy = fFo-o ™A B

' ! 2@ A a4 i Doy RV
N 2> S v ACIYE AR A ST U NG
Curve Curve by Composite Interpolation Conic Spiral | Extend Blend Curve  Edit Edit Edit  Edit  Split Edit Facet Change °°
by Points Tangents  Curve by Arcs Curve Curve Handlebar Kinks Knots Modes Weights Curves Control Points Curve~ |/
Create Curves Moedify Curves Curve Utilities
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7A.2.c ORD Elements: Horizontal vs Vertical
7A.2.c.i ORD Elements

There are two categories of ORD Elements — Horizontal and Vertical -
which are defined by which the Models they can be placed in.

Horizontal ORD Elements can ONLY be placed in the 2D Design

Model 21. After a Horizontal ORD Element has been placed, the User
can access the Profile Model B2 for that specific element. Every
Horizontal ORD Element has a corresponding Profile Model.

Vertical ORD Elements can ONLY be placed in a Profile Model EZ,
After placement, a Vertical ORD Element can be activated. When
activated, the vertical geometry becomes associated with the
horizontal geometry. ONLY after activation will an element be definied
in all 3-dimensions. After activatation, a 3D Linear Element is created
in the 3D Design Model ™. The 3D Linear Element is a combination
of the horizontal and vertical geometry.

7A.2.c.ii MicroStation Elements

MicroStation Elements (i.e., Smart Lines) can be placed in all three
design models: the 2D Design Model 21, Profile Models EE, and the
3D Design Model ). It is possible to place a MicroStation Element in
the 2D Design Model 21 and then access its Profile Model EZ,
Similarly, a MicroStation can be drawn in a Profile Model EE and
activated to create a 3D Linear Element.

BEST PRACTICE: In the Profile Model EZ, use MicroStation Elements
to draft ancillary linework that does not need to be Activated. Use
Vertical ORD Elements to draft Profiles that are to be Activated.

(¥ openRoads Modeling HiE«-+ 28 - ORD Manual.dgn [2D - V8 DGN] - OpenRoads Designer CONNECT Edition (1) -8 X
m Home  Temain  Geometry Comidors  Model Detailing Drawing Production ~ Drawing  View Annotate . O - ‘ ~ 7]
Gt Z Import/Export * ‘ 2 o L Offsets and Tapers * \rJ g EH Open Profile Model - o I~ (. 4 A J“ .. ¥ L Drop Element
.t & @ N \J T = . L > .
* Design Elements ~ : O - Reverse Curves ~ 7 #; Set Active Profile L L i i3 ﬁ 4 "I ‘“')
Bement 7. ' Civil  Reports | Lines Arcs Point Modify _Complex Lines Curves Element Modify Complex | Transform Place  Elem Simplify Comglex Table Insart
Selection i * | " Standards * Toggles ~ v v v 2. Spirals * L4 Geometry ~ Il b\ Profile Creatio v Profiles = v Geometry ~ Label Annctatmn Geometry Redefine Editor Vertex
Selection General Tools Horizontal Vertical Common Tools
= View 1, Default [roel-E-]mE3m] | ® View2, Profile - Exsmple Line S @] ®] | w View3 Default-3D ol@]=
-8k 4 LPROY D BEE mrii-d L0 BER DEE & Bl mrolE- AP LRON D BE| &N

S Horizontal ORD i E
=] Element =

B 0D Design Model )

Vertical ORD Element
(Activated)

BE Profile Model of
Horizontal ORD Element

MicroStation
Element

3D Design Model r:;*,

Hoizontal and
Vertical Element

Existed Ground
projected in profile




7A.2.d Simple and Complex ORD Elements
An ORD Element can be classified as a Simple or Complex.

Simple ORD Element - A single geometric ORD Element entity, such as a Line, Arc (Horizontal), Curve
(Vertical), or Spiral. When drawing alignments and profiles, typically Simple ORD Elements are drawn
out. After initial layout, the Complex By Element tool is used to join all Simple ORD Elements into a
Complex ORD Element. A Simple ORD Element can be identified by selecting it and viewing its
Properties @4, The element type (i.e., Line, Arc, Curve) and a representative icon will be shown at the top
of the Properties @i box.

Complex ORD Element - The term “"Complex” refers to a continuous ORD Element that is comprised of

adjoining Lines, Arcs, Curves, and/or spirals. Use the Complex By Element tool to create a Complex ORD
Elements from adjoining Simple ORD Elements. A Complex ORD Element can be identified by selecting it
and viewing its Properties @i, The term “"Complex Element” will be shown at the top of the Properties @i,

Terminology Distinction: \When MicroStation Elements are joined together, the resulting linear
element is referred to as a Complex Chain. For more information on Complex Chains, see 6H.2
Create Complex Chain tool.

2D Design Model ‘1

ORD ARC
(Simple)

=] B )

B View 1, Design SurvFt

oGl s 88

élél 3.ZL..

Properties @ box for
a Complex Element

Properties@ibox
for a ORD Line

@] Properties - X

@] Properties - X
« |
~ Complex Element:Example Alignment

P 49 Elements (1)

xample Line

ORD Line
(Simple)

Alignment
(Complex)

General

Geometry General

Feature Geometry

Extended Feature

€| €| €| ¢

Line Between Points Rule Extended

Geometry Points

f=] e ]

® View 8, Profile - Example Alignme

oL @9 Profile Model EE

L=23497217

Profile ORD Curﬂ

8l Profile ORD Line (Simple)
4 (Simple)
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7A.2.e Feature Definitions and Feature Names

In the Properties @1 box, ORD Elements and MicroStation Elements both contain the same General
properties — such as Level, Color, Line Style, and Weight. Unique to ORD Elements are Feature
Definitions and Feature Names.

Feature Definitions — Feature Definitions represent, organize, and display the Feature that’s being
drafted. Features represent real-world entities, both existing and proposed. Examples of Feature entities
are the proposed road centerline (Baseline), existing curb and gutter, culvert, and existing ground surface.
FLH Workspace contains a library of predefined Feature Definitions to represent most Features used in
roadway design. For more information on Feature Definitions, see Chapter 17 — Feature Definitions.

BEST PRACTICE: If an appropriate Feature Definition is NOT found in the FLH Feature Definition library,
create one using the process shown in 17D = Create a New Feature Definition.

Feature Definitions control the Level and Symbology Properties. If the Level for an ORD Element is
manually changed, then it is considered an override. If edits are made to the ORD Element, the
overridden Level will return to the default Level assigned to the Feature Definition.

/" Line: Example Line A Line

General General

Element Description  Line: Example Line Element Description  Line

Level P_HAL_Centerline Level P_HAL_Centerline
Coler E Calor = Bylevel (3)
Line Style Line Style E=] Bylevel (0)
\nieight = \nleight = Bylevel (6)
Class i Class Primary

Template Template (None)
Transparency Transparency i}

Priority Priarity 0

Extended Extended
Geometry Geometry

Geometry Points Raw Data

Feature

Feature Definition Baseline
Feature Name Example Line

Line Between Points Rule

Properties for an ORD Element Properties for a MicroStation Element

Feature Names - ORD Elements can be named by the User. If a Feature Name is not given to an ORD
Element upon creation, the software will automatically name the ORD Element based on the set Feature
Definition.

BEST PRACTICE: Use FLH Feature Naming Conventions for ORD Elements that represent important
Features, such as the centerline of road. When drawing Simple ORD Elements to be joined into a Complex
Element it is not necessary or practical to give each ORD Element a name. For more information on the
FLH Feature Naming Convention, see 3F = Naming Convention For Proposed ORD Features.
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ORD Elements in the Explorer & - ORD Elements are organized and sorted according to Feature
Definition type in the Explorer “&. As an alternative to selecting an ORD Element graphically, select it
through the Explorer “&. ORD Elements are located in the OpenRoads Model drop-down within the
Explorer .

BEST PRACTICE: Always assign ORD Elements a logical name. It is very difficult to distinguish between
elements when the a name is NOT assigned to ORD Elements..

&, Explorer = X

¥ Itemns v
OpenRoads Model i~

Oen,

[.‘-_?.-,-iar:.‘.' p ’0= x

4 £ gre201701_ali.dgn (2D Model (Horizontal))
a 7 Alignments

4. < ¢ Baseline
> 7 Complex Element: Driveway Approach
> 7 Complex Element: Main Street Approach
> 7 Complex Element: Road CL
> 7 Complex Element: RT 58 Approach

'h Terrain Models

] fﬂ Corridors
4 7 Linear Geometry

Feature Definition

. Pipe culvert Type of Element and
" Line: Salt Creek Culvert HESSCHERS S
» X5_TL_Curb Back Top
" Line: Parking Lot Curb
» X5_TL_Edge of Pavt
» < Complex Element: Intersection Return
» X5_TL_Wall Top

/" Line: Gabion Wall Alignment

k2 2D Linear Elements -

& Sheet Index W
OpenRoads Standards

Subsurface Utilities Modeal

|| €] 4

Survey
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7A.3 Using ORD Elements or MicroStation Elements — Best Practices

ORD Elements and MicroStation Elements are both used for drafting, but it is important to know the most
appropriate tool for the task. The table below describes design, drafting, and modeling situations and
whether to use ORD Elements or MicroStation Elements for that situation.

When to Use ORD Elements and MicroStation Elements

Feature:

Draw the Baseline
Alignment for use
in Corridor or
Linear Template
modeling

Example of Feature:

Centerline of Road
Alignment, Approach
Road Alignment, Culvert
Alighment, Retaining Wall
Alignment

Preferred
Element

Type:

ORD Element

Explanation:

- MicroStation Elements CANNOT be
named. Alignments should be nhamed
per the FLH Naming Convention.

- Civil Manipulators provide convenient
way to edit alignments. MicroStation
Elements are difficult to manipulate.

- ORD Elements are compatible with the

Table Editor tool.

Alignment Annotation (stationing)

compatibility. MicroStation Elements

can be labeled (stationed) with the

Annotate Element tool. However, if the

MicroStation Element is manipulated,

the stationing elements may become

dissociated. If dissociation occurs, the

Annotation Elements must be deleted

and recreated.

Site-Layout
features for 3D
Modeling

Edge of Parking Lot,
Building Foundation,
Guardrail and Jersey
Barriers, Curb and
Gutter, Swales

ORD Element

- Site-Layout elements should be named
per FLH Convention.

- ORD Elements retain relationship to
Terrain Models. MicroStation Elements
may become static after a Terrain Model
is created

- Table Editor tool compatibility.

Offset Features
Created from an
Alignment or
Corridor Generated
Element

Striping, Guardrail and
Right of Way, Fencing,
utilities, and erosion
control features that
parallel the road.

ORD Element

The Move Parallel tool (MicroStation tool)
is NOT compatible with ORD Elements to
create an offset element. The Offset and
Taper tools (ORD Tools) must be used.

Point Control for
Corridor or Linear
Template modeling

Change the width, slope,
or vertical offset of a
Template Point used in a
Corridor.

ORD Element

Point Control is not compatible with
MicroStation Elements.

Active Profile in
Profile Model EE

Centerline of Road
Profile, Retaining Wall
Baseline Profile, Culvert
Profile

ORD Element

- Table Editor tool compatibility
- Profile should be named per FLH
Conventions
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When to Use ORD Elements and MicroStation Elements

Feature:

Linework and
Details

Example of Feature:

Typical Roadway Sections
graphics, custom details,
line graphs, utility and
erosion control features.

Preferred
Element

Type:

MicroStation
Element

Linework in Profile
Model 2,

Culvert and bridge
sections to be shown in
Profile of Road P&P
sheets. Riprap and
bridge abutments shown
in Bridge Profile.

MicroStation
Element

SGIELEL{ 0 H

These Features are not related to 3D
modeling and therefore do not require
ORD Elements. ORD Elements add
processing requirements to the ORD File
which may cause slowing or crashes.

Elements in
Drawing Models &
and Sheet Models
2.

Custom annotation
components and various
linework

MicroStation
Element

ORD Elements can NOT be drawn in
Drawing Models & and Sheet Models L.
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7B — SETTINGS

This section explains settings to consider before and after creation and while editing ORD Elements.
Settings that effect ORD Elements are found in four locations:

1. AccuSnap - Enables ORD Elements to be snapped to or from a Reference Element. AccuSnaps
work in conjunction with Persist Snaps, which are discussed in 7C.2 Persist Snaps.

7 :
&4 Drawing ke o = R 5 C\Users\survey.DJANDA\OneDrive - DJ&A, PC\ORD Manual\ORD Manual.dgn
Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content Mesh

o] [d "} G | % A O ~13 0 .2 0.8 A ap B %
o |"“n B ) e - l '¢' o | .@. = Y o & (Ogn ¢ ‘:h R N
= el Neafalt = - 0.0 - - . =
Smart 8 rotate Set | Default . Define  Move Rotate Select 4 Annotation Grid  Graphic
lock “@ Origin B3 | Snaps~ " X [&] CS¥ ACS ACS ACS '  ScaleLock Group 4 ™
AccuDraw T Snaps F ACS T Locks =

AccuSnap Settings

2. Civil AccuDraw - When enabled during ORD Element creation, provides a Floating Coordinate
System that also provides additional Cursor Dialogue options that specifically relate to civil-design
parameters - such as station or elevation.

3. Feature Definition Toolbar - This toolbar houses a majority of the settings unique to ORD
Elements. The two main purposes of this tool bar are to manage settings related to Feature
Definitions and Persist Snaps.

NOTE: The Persist Snap toggle is ONLY located in the Feature Definition Toolbar Settings.
4. Design Standards Toolbar- Allows the User to set Design Standards for ORD Elements. ORD
Elements that represent road alignments can be checked against AASHTO standards to ensure
AASHTO compliance. Design Standards allow the User to input a design speed to check minimum
radius, K-values, and other design requirements.
ﬂ OpenRoads Modeling v H Ifr-' " — | * ¥ C\Users\survey.D]
Home Terrain Geometry Site Layout Corridors Maodel Detail
0O+ T X
Civil Accudraw Offsets Revers
and Tapers* Curves

»

Z Import/Export ¥ 3% Civil Toggles ¥
¢ Design Elements * & Reports 2lc

W Standards
M Standards Activate Rules

% Set Design Standard Horizontal

Deactivate Rules
E‘li Design Standards Toolbar

® SetFeature Definition

Remove Rules

II:I‘Q\X\.@@-)_

Deactivate Reference Rules
5@ Feature Definition Toolbar

e@ Match Feature Definition
r Civil Message Center
D Set Element Information

45 Speed Table

BEST PRACTICE: All 4 toolbars should be docked or readily available. When creating or editing
ORD Elements, settings should be monitored to avoid unintended results, such as the unintended
creation of Persist Snaps.
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7B.1 AccuSnap Settings

AccuSnaps are used to snap the element being drawn/manipulated to or from a Reference Element.

IMPORTANT: AccuSnaps work in direct correlation with Persist Snaps. See 7C.1 Persist Snaps.

TIP: By default, there are some useful AccuSnap Types are hidden. To reveal ALL AccuSnap
Types, right-click on the AccuSnap Toolbar and select “Show All”.

Double-click on a Snap to “permanently” enable it. Single-click on a different Snap type to “temporarily”
enable it for the next operation. After the operation is performed, the Snap type will revert back to the
“permanently” enabled Snap type.

p Mode [ |
A AL D@ Xsr~d A=A EEE

4175767189110 11

Toggle AccuSnap
Mear Snap Point
Key Point Snap
Mid Paint Snap
Center Snap

TIP: Right-Click on the
AccuSnap Toolbar to
reveal ALL Snap Types.

Select Show All

Origin Snap
Bisector Snap
Intersect Snap
Tangent Snap
Tangent Point Snap

Perpendicular Snap

Perpendicular Snap Point

AccuSnap Symbol & Type

@
© -

© ./

o
5 21O

AccuSnap Toggle

Near Snap Point

Key Point Snap

Mid-Point Snap

Center Snap

Parallel Snap
Peoint On Snap
Multi-snap 1
Multi-snap 2

S N W O N O O O O SO W O 0 S

Multi-snap 3

Show All
List...

Description

Enables AccuSnaps functionality. Note: AccuSnaps must be enabled for
Persist Snaps to function.

Snaps to a point along a Reference Element that is nearest to the Cursor
position.

Snaps to the End Points or Key Points of a Reference Element. By
default, Key Points are set to divide an element in half. However, the
Key Point divisor can be changed to divide an element into thirds,
fourths, etc.

Snaps to the midpoint of a Reference Element.

Snaps to Reference Elements that have a center, such as a circle, arc or
text box.
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© _
e _l
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o U

© [

Origin Snap

Bisector Snap

Intersect Snap

Tangent Snap

Tangent Point
Shap

Perpendicular
Snap

Perpendicular
Snap Point

Parallel Snap

Point on Snap

Multi-Snap I-III

Snaps to Reference Element that have an origin point, such as a Cell or
text element.

Similar to Mid Point Snap, but will snap to the mid-point of a Complex
Chain or Complex Element - instead of the midpoint of the closest
segment.

Snaps to the intersection point of two Reference Elements.

Snaps to the tangent point of a circular Reference Element.

This snap must be enabled before the start point of the element being
drawn is placed. This snap is used to draw an element that begins at
the start/end point of a circular Reference Element. The angle of the

element being drawn is locked to maintain tangency with the circular

Reference Element.

Snaps to or from a Reference Element to create a perpendicular
element.

This snap works similarly to the Tangent Point Snap. Instead of
drawing an element tangentially from a circular Reference Element, the
Perpendicular Snap Point draws an element perpendicularly from the
start/end point of a circular Reference Element.

After placing the start point of an element, enable this snap and hover
the mouse-cursor over a Reference Element to draw parallel to it.

After placing the start point of an element, enable this snap to place the
end point directly on top of a Reference Element.

This Snap type is a combination of other Snap types. The Snap type
that will be used depends on the mouse-cursor location and location on
the Reference Element. There are three Multi-Snap types available. To
program which Snap types are used for the Multi-Snap, right-click on
and select "List”.

NOTE: Before applying an AccuSnap, the Reference Element must be highlighted and the AccuSnap
Symbol must be displayed near the cursor. When these conditions are satisfied, Left-Click (accept) to
apply the AccuSnap.

B View 1, 2D Model (Horizontal)

Reference Element

A O% @ X~ d_d =]

AccuSnap Symbol
(Mid Point Snap)

=8 o ==

e
s
™~

Enter Start Point
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7B.2 Civil AccuDraw Settings

Civil AccuDraw is analogous to MicroStation AccuDraw but provides additional Dialogue Inputs that
specifically relate to civil design - such as reference stationing and elevation.

Civil &cculraw n

Horizontal
Civil AccuDraw
Snaps

Vertical
Civil AccuDraw
Snaps

7B.3 Feature Definition Toolbar
The Feature Definition Toolbar has two primary purposes:

1. Settings and active Feature Definition for the next ORD Element to be created.
2. Enable/Disable Persist Snaps 0

BEST PRACTICE: it is recommended to have the Feature Definition Toolbar visible in the software
window - specifically - so the User can monitor Persist Snap settings. Persist Snaps are automatically
enabled every-time the software is opened.

Enabled Settings are
highlight in blue

Feature Definition Toggle Bar n Feature Definition
EQ Baseline é w eé 4 \-'|'~4 - Toolbar
Setting Description

When enabled, the Feature Definition shown in the dropdown o will be
Active. Newly-created ORD Elements will take on the Active Feature

Active Definition. The Active Feature Definition can be selected from dropdown or by
o j | Feature matching the Feature Definition of a previously-created element with the
€"  Definition @® Match Feature Definition tool #%. See 7B.3 Set Active Feature
toggle Definition with Match Feature Definition. Feature Definition can be changed

after an ORD Element is created in the Properties Box or with the Set Feature
Definition tool.

When enabled, Horizontal ORD Elements drawn over the active Terrain Model
will automatically be assigned a Profile. In other words, this tool will create
o J Create 3D an ORD Element that is defined in all 3 dimension and immediately viewable
Automatically |in 3D Design Models. The automatically generated profile is draped onto the
active Terrain Model. BEST PRACTICE: Keep this setting disabled due to the
User’s lack of control in profile creation.
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© 0

Use Feature
Definition
Template

Auto
Annotate

Chain
Commands

Persist Snhaps

Rule
Deactivation

When enabled, a Corridor is automatically created when a Horizontal ORD
Element is placed. The Create 3D Automatically toggle must be enabled for
this tool to function.

The Template used for automatic Corridor creation is assigned to the Feature
Definition selected for the Horizontal ORD Line. NOTE: The FLH Feature
Definition library does NOT contain Template assignments for Horizontal ORD
Elements. BEST PRACTICE: Keep this setting disabled. Automatic Corridor
creation is discouraged because a custom Template should be created for
each Corridor.

When enabled, a Horizontal ORD Elements are automatically annotated (i.e.,
stationed) immediately after placement. BEST PRACTICE: Keep this setting
disabled to prevent clutter from unnecessary annotations. Horizontal ORD
Elements can be manually annotated with the Annotate Element tool. See
15D - Civil Annotations (Stationing & Profile).

This option is used to create a string of ORD Elements. When enabled, each
new ORD Element is placed to the end point of the previous ORD Element.

When enabled, Persist Snaps are applied when creating or editing an ORD
Element. When creating ORD Elements, the concept of Persist Snaps
should be fully understood. See ZC.2 Persist Snaps.

BEST PRACTICE: Keep this setting off during normal software use. Only
enable when Persist Snaps are specifically intended by the User. Persist
Snaps are automatically enabled when the software is opened.

When enabled, new ORD Elements will be created with locked Civil Rules.
Similarly, edits performed to previously-created ORD Elements will Lock their
Civil Rules.
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7B.3.a Set Active Feature Definition with Match Feature Definition tool

The Match Feature Definition tool is used to set the active Feature Definition by selecting a previously-
created ORD Element. The active Feature Definition is shown in the Feature Definition Toolbar. The next
ORD Element to be created will automatically be assigned to the active Feature Definition, assuming the
Set Active Feature Definition toggle is enabled.

The demonstration shown below changes the active Feature Definition to "Edge of Pavement” - which
represent an edge of pavement line.

-

® View 1, 2D Model (Horizontal) = =R ==
R - T L&)E}D_‘w;ﬁ TT—-":;I}'{_':J:

- oo ol
» 1T |- ¥ & .

& J .Basellne

o Left-Click on the Match Feature Definition eP{f icon from the Feature Definition Toolbar.

o Prompt: Locate Element — Left-Click on the ORD Element containing desired Feature Definition
o Notice the ORD Element Feature Definition is now shown in the dropdown.

o Left-Click on the Set Active Feature Definition eP';’ icon.
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7B.3.b Change Feature Definition with Set Feature Definition Tool

The Set Feature Definition tool is used to change the Feature Definition Z] OpemRosdiModeing - S kd » -
of a previously-created ORD Element. In the demonstration below, the Home:  Twwin : Site
Feature Definition of the previously-created ORD Element (representing L loparifbapunt = L -
the approach road edge of pavement) will be changed to “Edge of % '5-!:#11[_1 ' s Chl | Repons ;':r: '
Pavement”. . e

Ty et Debgn Sandard

Desagn Standards Toolbar

& View 1, 30 Model (Honzontal)
~h -4 0200BO%

h"‘ St Featuee Dedwmrinzn

W Feature Defintion Toolbar

E"h'. Bt ch Fealung Dl ineliod

¥ Ciil Meszage Center

St Elernenit Informaticn

Speed Takde

| | Edge of pavement v ﬂ'c-'l ‘."’1.“'#"'—}" . 'T.

From the Ribbon, select the Set Feature Definition tool:
[OpenRoads Modeling > Geometry - General Tools].

Prompt: Locate Element — Reset To Complete — Ensure the desired Feature Definition is active
o (which is shown on the previous page).

If desired, type in a Name for the ORD Element.

o Left-Click on the previously-created ORD Element to changes it’s Feature Definition.

B View 1, 2D Model (Horizontal) =N R
E-éixv|i L PROWDBEEIYR

ORD Element after using
Set Feature Definition tool

et @ A /B O
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7B.4 Design Standards Setting

The Design Standards tool can be used to check horizontal and vertical alignments for compliance with
AASHTO Design Standards.

|2 Lane\8% Super50 MPH

‘Stopping Sight Distance ~

[=-2 Lane (Active Design)

[+-4% Super (2 Lane (Active Design))

. 6% Super (2 Lane (Active Design))
[j 8% Super (2 Lane (Active Design))
- 15 MPH (2 Lane (Active Design))
- 20 MPH (2 Lane (Active Design))
- 25 MPH (2 Lane (Active Design))
- 30 MPH (2 Lane (Active Design))
- 35 MPH (2 Lane (Active Design))
- 40 MPH (2 Lane (Active Design))
- 45 MPH (2 Lane (Active Design))
® 50 MPH (2 Lane (Active Design))
- 55 MPH (2 Lane (Active Design))
- B0 MPH (2 Lane (Active Design))
- 65 MPH (2 Lane (Active Design))
- 70 MPH (2 Lane (Active Design))
- 75 MPH (2 Lane (Active Design))
- 80 MPH (2 Lane (Active Design))

- Passing Sight Distance (Active Design)

Stopping Sight Distance (Active Design) ‘

Vertical Design Standards are
sorted by Stopping Sight Distance
and Passing Sight Distance

M8 Passing Sight Distance (AASHTO Design Standards 2011 - Imperial Design Library)
Passing Sight Distance (AASHTO Design Standards 2018 - Imperial Design Library)

Stopping Sight Distance (AASHTO Design Standards 2011 - Imperial Design Library)
. Stopping Sight Distance (AASHTO Design Standards 2018 - Imperial Design Library)

Horizontal Design Standards are sorted by:

- Lane Configuration (2 or 4 Lanes)
— Maximum Superelevation Rate (2%-12%)

[+-4 Lane (Active Design)

[+]- 10% Super (2 Lane (Active Design)) - DESign SPEEd [:15MPH - SOMPH)
[#-12% Super (2 Lane (Active Design))

Setting
; Set Design
o & Standard

Toggle Active

o g Design Standard
©

Active Horizontal
Design Standard

o Active Vertical
Design Standard

Description

Used to apply Design Standards checks to a previously-created
element. After creating an ORD Element, use this button to apply
Design Standards to it.

If enabled, the active Design Standards are automatically applied to
new ORD Elements.

Used to set Lane Configuration, Maximum Superelevation, and Design
Speed for a Horizontal ORD Element.

Used to set the sight distance condition (Stopping Sight Distance or
Passing Sight Distance) for automatic Design Standard checks to the
Profile (Vertical Alignment). NOTE: An Active Horizontal Design
Standard has to be set before a Vertical Design Standard can be
specified.

NOTE: Design Standards have to be set manually for both Horizontal and Vertical ORD EIements. In

other words, Design Standards will

not carry over to the Active Profile in the Profile Model E£ after Design

Standards are applied to the Horizontal ORD Element.
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7B.4.a Design Standard Criteria
Horizontal Design Standards check the following criteria:

¢ Minimum Radius Value @

e Tangency Q (between Arcs/Spirals/Lines)

e Transition &

e Maximum Arc Length &

e Minimum Arc Length &

e Maximum Tangent Length &

e Minimum Tangent Length &

e Maximum Deflection (between two-line segments) Q

Vertical Design Standards check the following criteria:

e Minimum Slope &
e Maximum Slope &
e Minimum K-Value (Sag and Crest) Q

ORD Elements that do NOT meeet Design Standards criteria

are shown with a @ or & graphically ontop of the ORD
Element or in the Civil Error Message Center.

@ denotates an Error
! denotates a Warning

NOTE: The software will NOT autocorrect Errors or
Warnings from Design Standards.

WARNING: The software’s ability to check Design
Standards is very convenient — but should only be used as
an aid. Itis the responsibility of the USER to ensure
geometry is compliant with the applicable standards.

@] Properties (OpenRoads Stan... - X
PR @ Selection (1)
L b aompH
Vertical Design Standard ~
Vertical Design Standard  Stopping Sight Distance
Design Values ~
Speed 40.0000
Default Radius 911.0000'
Minimum Radius 485.0000"
Transition Type Table
Table
Include Transitions False
Check Tangency True
Arcs ~
Mazximum Arc Length 10000.0000
Minirmum Arc Length 300.0000"
Tangents -~
Maximum Tangent Length 5000.0000°
Minirmum Tangent Length  100.0000"
Maximum Deflection 02°00"00"
l't."_l-"::f'.f;' OpenRoads Stan — >
Pl @ Selection (1)
ﬂé Stopping Sight Distance
Vertical Design Standard ~
Minimum Slope 0.50%
Maximum Slope 10.00%
Maximum Difference in Grade_0.00%
Vertical Table Type K Table
Table
| |
syl Vertical table Editor * - O >
+ X
Spead Sag Minimum  Sag Default Crast Minim... Crest Default
» 15.0000 10,000 10.000 3.000 0000
20,0000 17.000 17.000 7.000 7.000
250000 26.000 26.000 12.000 12.000
30,0000 37.000 37.000 19.000 19.000
35.0000 49,000 49.000 29.000 29,000
40.0000 54.000 64.000 44.000 44.000
450000 79.000 79.000 61.000 61.000
50,0000 96.000 96.000 84.000 84.000
55.0000 115,000 115.000 114.000 114.000
60,0000 136.000 136.000 151.000 151.000
65.0000 157.000 157.000 193.000 193.000
70.0000 181,000 181.000 247000 247000
75.0000 206.000 206.000 312.000 312,000
80,0000 231.000 231.000 384.000 384.000
Row: 1 of 14 b M
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7B.4.b Civil Message Center
ORD Element not meeting applied Design Standards are listed in the Civil Message Center..

The Civil Message Center provides information on the Error/Warning. The same information can be found
in the Properties Box by selecting the Error/Warning symbol on the ORD Element.

&1 OpenRoads Modeling - HE « -2 =2k -

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Preduction

S "0 ¢ T T 2 f-‘r

3 Design Elements ~ 5 Reports ~ Lines  Arcs  Point Offsets Reverse Spirals Modify  Complex

P Standards * u u and Tapers~ Curves Geometry =
Harizontal

W Set Design Standard
54 Design Standards Toolbar E\@ L] = || B R
W  Set Feature Definition LS R e e Held OPO0ONOIER DEE |5 |« Bl
“¥ Feature Definition Toolbar -
&  Match Feature Definition

= Civil Message Center

4D Set Element Information

[fH Speed Table

iy = | GEIT

Warning/Errors have to be
enabled in Civil Message

Center to be displayed on
ORD Element

:J Civil Message Center

Right-Click on a

Hide All | & 50 MicroStation ||€) 3 Errors | W ing/E to 7
arning/error to £Loom

A, 6 Warnings || L0 Messages

Element Message Description t th I t f
ﬂElTor Arc radius is less than minimum Design Standard Value = 1810.0000" Actual Value = 350.0000 : o € location o

ﬂ Ermor Crest is less than minimum Design Standard Value = 247.000 Actual Value = 50.000 substandard Q eom Etry
@ Emor Sag is less than minimum Design Standard Value = 181.000 Actual Value = 50.000

B Waming  Tangent length is shorterthan minimum  Design Standard Value = 250.0000 Actual Value = 115.2450

F \Waming | Tangent length is shorter than minimum | Design Standard Value = 250.0000 Actual Value = 115.2450

: Zoom to
.&Waming Missing transttion between arc and line  Missing transttion between arc and line

L\, Waming  Tangent length is shorter than minimum  Design Standard Value = 250.0000 Actual Value = 158 .5291
.i\,Waming Arc length is shorter than minimum va...  Design Standard Yalue = 500.0000 Actual Value = 218.8585
.i\,Waming Slope is less than minimum Design Standard Value = 0.50% Actual Value = 0.05%

NOTE: The “Design Standard Value” represent the minimum allowable value to meet the Design
Standard. The “Actual Value” represents the current value for the ORD Element. If the ORD Element is
edited to exceed the “"Design Standard Value”, then the Error or Warning will be removed.
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7B.4.c Identify, Change, and Remove Design Standards

Design Standards previously applied to a Horizontal ORD Element can be identified, removed, and

changed in the Properties Box.

@1] Properties - X

4 ?o Elements (1)

a7 Complex Element: Road CL

Right-Click on
Design Standard
to remove

Remove Design Standard

Design Standard To Linear Element Rule

/ Line
" Arc
/ Line
Left-Click on Design Standard to s Profiles
reveal Design Standard criteria
T 0 e Super\70 MPH I
Design Standards > . Line @1
applied to Base ORD > > & Fillt
Efements are found . 3
under dropdown b . Line =

Properties
Zoom

Isolate

Clear Isolate

Design Standard 2 Lane\8% Supen70 MPH

Vertical Design Standard  Stopping Sight Distance

Speed 70.0000
Default Radius 3150.0000"
Minirmum Radius 1810.0000"
Centripetal Acceleration  0.0000
Check Tangency True
Include Transitions True

Maximum Arc Length 10000.0000
Minimum Arc Length 500.0000"
Maximum Tangent Length 5000.0000"
Minimum Tangent Length 250.0000"
Maximum Deflection 00°00'00"

Design Standard can
be changed with this
dropdown

Horizontal ORD Element Properties Box

Design Standards previously applied to a Vertical ORD Element can be identified and removed in the

Properties Box.

&/ Properties - b

4 74 Elements (1)

Active Profile: BL
Type: Complex Profile

/" Line
A4 Bspline Curve

/" Line

Fl

A4 Bspline Curve

/" Line
» % DependsOn

4 Stopping Sight Distance

B [ Profile: .

: @i Properties
B Profile:

,@ Zoom

B [~ Profile:

" a Isolate
B ™ Profile:

Clear |solate

B

[ Profile: I

|
Vertical ORD Element Properties Box

NOTE: Vertical Design Standards cannot be changed directly. Vertical design Standards must be

Removed and reapplied.

Right-Click on
Design Standard
to remove

Remowve Vertical Design Standard
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7C — DESIGN INTENT

Unlike MicroStation Elements, ORD Elements will capture the Design Intent used in the creation of the ORD Element. Design Intent is
formulated by the Persist Snaps and Civil Rules used to the create the ORD Element.

An ORD Element created with Design Intent may automatically reposition itself if related elements are manipulated.

WARNING: It is paramount that the User understands how the software will assign Design Intent to newly-created ORD Elements. Similarly,
the User should be able to identify Design Intent assigned to previously created ORD Elements. Failure to understand Design Intent can
result in unintentional repositioning of adjacent/related ORD Elements.

The following sections explain the dynamic Design Intent relationships that are automatically formed when an ORD Element is created.
7C.1 Persist Snaps

When creating new ORD Elements or performing grip-edits to a previously-created ORD Element, it is common to use AccuSnaps to snap
to/from a Reference Element. If AccuSnap and Persist Snap settings are enabled when an ORD Element is created or grip-edited, then the
software remembers the specific instance of AccuSnap use as Design Intent. The Persist Snap will assign the ORD Element a dependency to
the Reference Element that was snapped to. If the Reference Element is moved or edited, then the position of the ORD Element is
AUTOMATICALLY adjusted to honor the original use of AccuSnap is honored.

B View 1, 2D Model (Horizontal) ['= | = |[e3a] | = View1, 2D Model (Horizontal) [ -E S|
Erélu~- 4 PLOOVD BEF| HYS 6l d PRIOOY Y BE &3¢

ORD Element

Persist Snap
at common
end point
End Point of ORD Element
AUTOMATICALLY
adjusted after moving
Reference Element

Reference Element
being moved

Al O% @ X~ |l et @ A /6 |||[E B ©8 @ X~ d|E[Jllee et @ A /BB
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WARNING: Previously-created Persist Snap relationships should be considered before editing an ORD Element. Any ORD Elements that are
persist snapped to the element being manipulated will be automatically repositioned. Previously created Persist Snap relationships can be
identified and removed in the Properties &1 box.

Persist Snaps can be convenient if used correctly or problematic if used unintentionally due to automatic repositioning. If Persist Snaps are to
be used, the user should anticipate how the Reference Element may be edited in the future - so that the ORD Element will automatically shift
in a predictable and intended manner.

BEST PRACTICE: Only enable Persist Snaps Settings when the use of Persist Snaps is SPECIFICALLY intended. Disable Persist Snaps
Settings during normal ORD software use. By default, Persist Snaps Settings are enabled upon opening of ORD Software, so the user must
manually disable Persist Snaps every time the program is opened.

IMPORTANT - If Persist Snaps and AccuSnaps Settings are enabled, ORD Elements snapped to a Reference Element (either through
new creation or grip-edits) will form Persist Snaps.
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7C.1.a Demonstration of Persist Snap Creation and Automatic Repositioning

In this example, the Design Intent is to draw an Approach Road alignment (ORD Element)
PERPENDICULARLY to the Mainline Road alignment (Reference Element) using Persist Snaps.

B View 1, 2D Model (Horizontal) E\@
o~ &~ 1000000 AE| &

————— ——

Foint

Distance | EEEIHE] L[ 2

@Baseline
B AL Q% @ X

o

o Enable Persist Snaps in the Feature Definition Toggle Bar.

If not already enabled, toggle-on AccuSnaps and choose the desired snap. In this case, the
Perpendicular Snap is enabled

Using the Line Between Points tool to create a Horizontal ORD Element, place the Start Point of
the Approach Road (ORD Element)

Hover over the Reference Element - paying close attention to the AccuSnap Type that appears
near the cursor _d . When the desired AccuSnap Symbol is displayed near the cursor, left-click
to accept the snap and finish the ORD Element creation

TIP: Monitor the Cursor Snap Display when using AccuSnaps and Persist Snaps. Only accept the
placement position when the desired AccuDraw Snap symbol is displayed.
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After the creation of the Perpendicular Persist Snap, the radius of the Mainline Road Alignment (Reference
Element) is edited. After the Mainline Road Alignment (Reference Element) is edited, the end point of the
Approach Road Alignment (ORD Element) automatically shifts to become perpendicular to the edited
radius of the Reference Element.

B View 1, 2D Model (Horizontal)
E - .:j:.l -;;( - J- ,@ _}9

Reference Element
........ AI_—I'ER
’ Radius Element edit

Reference Element
BEFORE — s \
radius edit I N e

Select Construction
Sector

Radius

ORD Element position

- BEFORE
ORD Element position Reference Element
AFTER radius edit
Reference Element
radius edit

Baseline

AL @8 @ X

o Select the Reference Element and change the radius of the curve.
o The new position of the Reference Element will be shown here.

o The new position of the ORD Element will be shown here.

Was Design Intent maintained? - In this real-world example, the Approach Road alignment is shifted
to stay perpendicular to the Mainline curve and the resulting alignment is no longer centered inside the
Edge of Existing Road linework. If the actual Design Intent is to keep the Approach Road alignment
centered in the existing approach road AND end at the Mainline Road alignment - then usage of the
Perpendicular Persist Snap is incorrect.
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Alternate Design Intent workflow - As an example, let's assume
the Design Intent is to keep the Approach Road alignment centered
in the Edge of Existing Road linework, but also remain snapped to
the Mainline Road Alignment if edits are made. This can be done by
drawing a dummy MicroStation Element o at the intended bearing
direction of the Approach Road. When the Approach Road Alignment
is created, the Intersection Persist Snap is used at the intersection of

the Dummy Line and Mainline Road Alignment e

If an edit is made to the Mainline Road Alignment - then the
Approach Road Alignment automatically extends or contracts along

the dummy line bearing direction 9

WARNING: Check the Profile Model EZ of both alignments after
edits are made. Vertical ORD Elements can also have Design Intent
(Persist Snaps and Civil Rules). Modifying the Horizontal ORD
Element may automatically reposition Vertical ORD Elements due to
dynamic Design Intent relationships.

B View 1, 2D Model (Horizontal)

& Eo 1l @ 0

‘0

9 Q| EE] 0 E

Dummy Line
(MicroStation Element)

Drawn at desire Bearing
Direction for the Approach
Road alignment

B View 1, 2D Model (Horizontal) = E@
B~ i PPROYNEEIYE

— —

. Intersection T
Bl Persist Snap Symbol

- - —=c

————— —— _

———

W

- : / \ 3
Approach Road ‘:". L\
alignment W 7&

Approach Road alignment
automatically extends to
the Mainline along the
intended bearing direction
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7C.1.b Identify Persist Snaps on a Previously-Created ORD Element

There are two locations which signify if Persist Snaps were used on a previously-created element:

Location 1: On the ORD Element, in the vicinity on the Persist Snap -

Select the ORD

Element to examine for Persist Snaps. if a Persist Snap exists, the AccuSnap Symbol type will be

shown in the vicinity of the original snap

Location 2: In the Properties Box — In the Geometry Points subsection of the Properties Box,

the AccuSnap Symbol type will be shown in the white box.

B View 1, 2D Model (Horizontal) EI@
a3 ~ &) -1 990 0 EI &) ’é‘} EE| &3 Gy b

ORD Element (selected) Keypoint AccuSnap

created with Keypoint Symbol represents that
Persist Snaps a Keypoint Persist Snap

exists between the
common end points of
the ORD Element and

Reference Element

Feature Definition Toggle Bar

El
BB 0%  Xr~d Gl = ULV |-

L)

4 % Elements (1)

/" Line: Persist Snap Example

General v
Geometry b4
Extended v
Feature v
Geometry Points -~
Start Point [1 3434946.7074.14593¢
End Paint '434896.3591.145934
Line Between PolRule v
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7C.1.c Remove Previously-Created Persist Snaps
There are two methods to remove Persist Snaps from a previously-created ORD Element:

Perform a Grip-Edit on the ORD Element - If a Grip-Edit made to an ORD Element result in a
contradiction to the Persist Snap - then the Persist Snap will be automatically removed. An

example would be performing a Grip-Edit to the End Point of the ORD Element shown at Location 1
above with Persist Snaps toggled OFF.

Remove Persist Snap in the Properties Box — Right-Click on the white box shown in Location 2
above. Select the Remove Snap option to remove the Persist Snap.

81 Properties — >

4“7 Elements (1)

" Line: Persist Snap Example

General v
Geametry b
Extended v
Feature b
Geometry Points S

Start Point [_] 2434946 7074,14593¢
EEEET ] 7434896 31591 14593

Remove Snap
Hide

Line Between Point

WARNING: Persist Snaps identifiers are NOT shown by selecting a Complex ORD Element. The Base
ORD Elements within the Complex Element have to be selected to reveal previously-created Persist Snaps.
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7C.2 Civil Rules

Civil Rules are unique to ORD Elements. Civil Rules are created and stored as Design Intent when an ORD
Element is created or edited. Each ORD Tool contains a unique set Civil Rules.

After creation of an ORD Element, a set of Civil Manipulators (orange manipulation text) are shown when
the ORD Element is selected. The ORD Tool to create the element will dictate what types of Civil
Manipulators are available. For example, the Line From Element tool and Line Between Points tool are
both used to create a Horizontal ORD Line element. However, Horizontal ORD Line element will have a
different set of Civil Manipulators, depending on the tool used to created it.

When creating or editing an ORD Element the following criteria will determine how Civil Rules are
established:

e Specific tool used in ORD Element creation.
e Relationship to Reference Elements (Civil Rule Dependency),
e Dialogue Options that are locked when creating the ORD Element

e Civil Rule Manipulators used when editing a previously-created ORD Element are remembered and
stored as Design Intent.

When Reference Elements are edited, the ORD Element will automatically move in a manner to stay true
to the established Civil Rules.

Simple Example: When a Horizontal ORD Element is created parallel to a Reference Element with the
Single Offset Entire Element tool. The software interprets the Design Intent as if the Horizontal ORD
Element is ALWAYS be parallel to the Reference Element (Civil Rule Dependency). If the Reference
Element is rotated, then the ORD Element will also rotate to keep the Civil Rule and Design Intent intact.

WARNING EXAMPLE: ORD Elements will have unique Civil Rules depending on the tool used in creation.
For example, an ORD Line created with the Simple Line From Element tool will have unique Civil
Manipulators and Properties options that are directly related to the Civil Rules created form this specific

tool. The graphic below compares the Civil Rules and Manipulators for an ORD Line created with different
tools.

[L18}

4“7 Elements (1)

B View 1, 2D Model (Horizontal) e o= | [E3m] | ©2 Properties - X
4 % |ine From Element: Line From Element = . ) 2 Ny G, 4 2 Elements M
pt H
/ Line Line From Element " Line: Line betwaen TS
b % Depends On Civil Rule and Manipulators

General

General v
Geometry

Geometry w
Extended

Extended v
Feature

Feature v
Geometry Points

Geometry Points L
Back Transition

Line Between Points Rule -~

Line From Element Rule

, : Length 106.1810°
Dffset 0.0000° Line Between Points Direction N20°43'53"E
Skew 00°00°00" Civil Rules and Manipulators

Start Distance 0.0000°

End Distance -100.0000"

Trim\Extend None
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7C.2.a Civil Rules Example - Dialogue and Civil Rules Manipulator Inputs
In this example, a Horizontal ORD Line Element is created with two Design Intent conditions:

1. The Start Point of the Horizontal ORD Line Element is Persist Snapped to the vertex of a Reference
Element.

2. The Bearing Direction of the ORD Element is locked through Dialogue Options.

When the Reference Element is moved, the End Point is moved to keep the original User input Bearing
Direction fixed.

=

| View 1, 2D Model (Horizontal)
TGl 4 BROCEHINFEFE &

R | Horizontal ORD
. - Line Element
~ Line: Exaple Civil Rule
Enter End Point
General W &.Lme Direction |EEDIDNS 4

Geometry W
Persist Snap
Extended s
— -
T o -~ locked at creation
Start Paint [F] 2383867.4767.1438973 8964
End Paint [] 2389725.1640.1444831.5836 Reference Element
Line Betwen Points Rule .Y
Length B284.0208'
Direction N45"00"00°E

B View 1, 2D Model (Horizontal)
= -6 4 LPPCHDES

-

F ﬁ, Flements (1)

’ Line: Exaple Civil Rule

S ™ Reference Element ORD Element
Gearmetry W m :'VEd

Extended W

Feature W

Geometry Points A

Start Point []] 2386748.2357,1436647.4452 . / . : ,

End Paint [ 2392605.9230.1442505.1324 Bearing Direction stays
- locked after move of

Line Between Points Rule A Reference Element

Length 8284.0208"

Direction N45"00'00"E
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To further demonstrate Design Intent — this example is the same as above, EXCEPT the Bearing Direction
of the Horizontal ORD Line is NOT locked during creation. When the Reference Element is moved, the
Bearing Direction is changed, and the End Point remains in a fixed position.

B View 1, 2D Model (Horizontal) —nin(=]
-Gl d LLPCHNEE SHXLP
Horizontal ORD Line Element
4 %o Elements (1) created WITHOUT Bearing
Line: BL17 Direction locked
General W
Enter End Point

Geometry e oA Line Direction | IFFIIEs 4

Extended Persist Snap Wy '

LSsare w7 - Bearing Direction

Geometry Points A ORD Element unlocked

Start Point (7] 2386850.2662.1442184 4094 . -

End Point [] 2392588.9887.1448465.8091

Line Between Points Rule ~

Length B508.1677

Direction N42"24'54"E

B View 1, 2D Model (Horizontal)

ORD Element
4 “fb Elements (1)

" Line: BL17
Reference Element
moved
General W
Gaometry L End Point
Extonded ~ remains fixed
Feature ~
Geometry Points S
Start Point (7] 2384949.8739,1445770.1140 . %, TR
End Point (] 2392588 9887.1448465 8091 Bearing Direction is
changed
Line Between Points Rule A~
Length 8100.7930"
Direction N70°33'47E

To reiterate — In the creation of an ORD Element, locked Dialogue Options are interpreted by the software
as Design Intent and assigned to the ORD Element as Civil Rules.

Relevant: Design Intent is formed in a similar manner when an ORD Element is edited with Civil Rules
Manipulators. The keyed-in value becomes locked and stored as Design Intent.

Note about Design Intent from Dialogue and Civil Rule Manipulators Inputs - A deficiency of the
software is that there is no identifier of Design Input when it is formed through locked Dialogue Options
and Civil Rules Manipulators Inputs. It is the responsibility of the User to account for automatic Design
Intent changes made as a result of Dialogue Options and/or Civil Rules Manipulators Inputs.
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7C.2.b Civil Rules Example - Civil Rule Dependencies

In this example, the Line from Element tool is used to demonstrate Civil Rules Dependency formed
between a Reference Curve and an ORD Line From Element.

I | e = y I T1 | = -
r //-' S 1 Offsets and Tapers o o am ’ —~ w l"l" f

e ) -1 Reverse Curves - : ;
Lines Arcs Point Modify  Complex Open Set Profile Lines Curves Element Modify C
v v v 2. Spirals ~ v Geometry ™  profile Model Active Profile Creation - v v Profiles - v Ge
Line Between Foints ‘ontal Vertical
Line To Element ’ = B[] -E:
: — | p—— — A
Line Between Arcs P 0 I e oy s

Line From Element > Simple Line From Element

Chamfer Between Points Spiral Line From Element

o r . v, r ; -
Curve Line From Element 4 _ Line From Element: Example Civil Rule

By Angle From Element

Line

Line From Element

Civil Rule Dependency

a t Depends On

Arc: Reference Element

General b

Geometry W

Extended L4
ORD Line From Element

Feature ~

Geaometry Points

Back Transition

7 =
-—/_ == e
L
Line From Element Rule

Civil Rule Properties
unigue to the

Line From Element
tool and the Civil Rule
Dependecy

Offget 0.0000"
Skew 00°00'00"
Stan Distance 0.0000"
End Distance 1200.0000°
Trm\Extend Mone

Reference Element

If the Reference Element was to be moved, then the ORD Line From Element will follow such that all
unique Civil Rule Properties parameters remain satisfied.

B View 1, 2D Model (Horizontal) = !
Gl 1 ®O0MHNES HEP

el

@] Properties — K
N cenens ) |
4 A Line From Element: Example Civil Rule
Line
4 Y Depends On
“ Arc: Reference Element
General v
Geometry v
Extended v
Feature v
: ‘:, Geometry Points W
‘4 Back Transition ~
Type None
/ Civil Rule Properties Line From Element Rule -~
are unchanged Offeet 0.0000
Skew 00°00'00"
Start Distance 0.0000"
End Distance 1200.0000
TrimiExtend None
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7C.2.c Manipulate Civil Rules

7C.2.c.i Identify Civil Rules (Access white Civil Rule Manipulator Text)

ALL ORD Elements contain Civil Rules. Civil Rules can be identified in two locations:

1. Selecting an ORD Element will reveal all Civil Rules Manipulators in orange (readily editable) OR white text (not readily editable)

around the element.

a. When an ORD Element is selected, Orange text appears and the Civil Rule parameter value can be directly edited.

b. White text may appear when an ORD Element is Locked. See Locking and Unlocking Civil Rules. A more likely scenario is white
text appearing when a Complex Element selected. When a Complex Element is selected, the white text shown actually
belongs to the underlying Base ORD Element. At first attempt, it may appear that the white text is not editable because it

cannot be directly selected. Instead, the Base ORD Element has to be selected to turn the white text into orange and allow

User access to the Civil Rule Manipulator. See Civil Rule Manipulator Edits.

2. Selecting an ORD Element will reveal all Civil Rules and Dependencies in the Properties Box. Civil Rules parameter values can be
changed in this location.

B View 1, 2D Model (Horizontal)

Civil Rule
Manipulators

SEe

White text =
Civil Rule Manipulators for
ORD Base Element

Right-Click on white text or
select ORD Base Element to
access and turn orange

4 ‘ﬂ. Elements (1)
4 IA line From Element: Example Civil Rule
/" Line
4 % DependsOn

" Arc: Reference Element

General
Geometry
Extended

Feature

Geometry Points

Back Transition
Type Mone

Line From Element Rule

Offget 0.0000"
Skew 00°00"00"
Start Distance 0.0000"
End Distance 1200.0000"
Trm\Extend Mone

Civil Rules

Dependencies

Civil Rules
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7C.2.c.ii Removing Civil Rules (Convert an ORD Element into a MicroStation Element)

When Civil Rules are removed from an ORD Element - it is converted into a MicroStation Element -
however - the converted MicroStation Element retains Feature Properties.

Civil Rules are removed with the Remove Civil Rules tool. The Remove Civil Rules tool can be found in two
locations

1. In the Pop-Up Icon Menu of the ORD Element
2. General Tools panel under the Geometry Tab

K‘J OpenRoads Modeling v H |5-' - @ — | .' = Ch\Users\survey.DJANDA\OneDrive - DI&A, PC\ORD M
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Dr

Z Import/Export * g Civil Toggles ¥ ' /'J < % Offsets and Tapers ~ 7 7 u
~ h e

| 2 Design Elements ¥ 3.&  Civil Accudraw ! Polint 1 Reverse Curves ~ S one
W) Standards + [3 Activate Rules * 2 Spirals v E Geometry ¥ profile v
General ~ 8 Deactivate Rules Horizontal
>/ Remave Rules | — ” =] ”%|

A

off Deactivate Reference Rules )E "’j S:L E E (e ';'(

ORD Element
before
Civil Rules are

removed

ORD Elment
after
Civil Rules are
removed
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7C.2.c.iii Locking and Unlocking Civil Rules

With the Lock — Deactivate Rule tool, Civil Rules for an ORD Element can be locked - which make the ORD
Element unable to be edited and essentially static.

TIP: A similar tool, Lock — Deactivate Referencing Rule, not only locks an ORD Element, but additionally
locks all elements dependent on that ORD Element.

Unlocked
CORD Element

Mix of Orange
and White
Civil Manipulator
Text

B View 1, 2D Model (Horizontal)
mrx gl 8 O[0rF
Locked
ORD Element

All Civil Manipulator R
text is white | X

To Lock an ORD Element:

Left-Click on the ORD Element and hover over with the Mouse Cursor to display the Pop-Up
Icon Menu.

o Left-Click on the Lock — Deactivate Rule 8 icon under the Rules /‘ icon dropdown

To Unlock an ORD Element:

Left-Click on the ORD Element and hover over with the Mouse Cursor to display the Pop-Up Icon
Menu.

o Left-Click on the Unlock - Activate Rule (3 icon under the Rules /' icon dropdown

7C.2.c.iv Replacing Civil Dependencies

An ORD Element that is dependent on a Reference Element can have the dependency switched to a
different Reference Element with the Replace Reference tool.

NOTE: Civil Rule parameter values - such as offset value - remain unchanged after the replacement.
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A

Site Layout Corridors Maodel Detailing

¥

oot ) ¥ Single Offset Entire Element

Lines  Arcs  Point =

B View 1,2D Model (H “I° Ratio Offset Taper

G~ Gl 4 B PPCEHNES KT

Reference
Element 1

ORD Element created with the
Single Offset Entire Element
tool
(dependent on
Reference Element 1)

O . _V Offsets and Tapers
-

Single Offset Partial

_~I_ Variable Offset Taper

Drawing Productic

J v
A

ik

Complex
seometry -

Reference
Element 2

B View 1, 2D Model I{Hurizunteﬂ]

Reference Element 1

ORD Element now
dependent on
Reference Element 2

Left-Click on the ORD Element and hover over with the Mouse Cursor to display the Pop-Up Icon

Menu.

Left-Click on the Replace Reference

T
f
L

icon under the Rules /' icon dropdown

Prompt: Locate Replacement Element — Left-Click on Reference Element 2. The ORD Element
will now be Dependent on Reference Element 2 instead of Reference Element 1
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7C.3 Base ORD Elements and Intervals

A Complex Element (i.e., an Alignment) is comprised of underlying Base ORD Elements. Base ORD
Elements are the Lines, Arcs, and/or Spirals components that were joined to create a Complex Element. In
the Properties @1 box, Base ORD Elements are listed underneath the selected Complex Element:
-

| ® View 1, 2D Maodel (Horizontal) = _

- ._;'_f_v .L/@’E]')O?_T*j“) == ms Sl ‘[ﬁiﬁfﬁﬁ

4 ~ Complex Element; Road CL

Line
Arc

Line

@ Profiles
b ./ Line
PP Base ORD
gl Elements
b Line
General v ||
Geometry LY I
Extended v
Feature hd I
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In the Properties '@ box, if a Base ORD Element is expanded, then an Interval is shown.

An Interval is the remainder of a Base ORD Element after trimming/extending, filleting, or chamfering
operations are performed. For example, if an Arc is created between two Lines, then the two lines are
trimmed to meet the arc. The trimmed portion of the Lines do NOT get deleted. Instead, the UNTRIMMED
portion is converted into an Interval.

The Base ORD Element represents the original, untrimmed element. The Interval represents the
remaining element after trimming.

® View 1, 2D Model (Horizontal) p— | @ &1 Properties X
(e T s B /@,O_x..jﬁ == |5 % 4 5 Elements (1)
4 Complex Element: Road CL
Line
Arc
Line

> Intervals
General v
Geomeltry w
Extended w
Gaometry Points W
Line Between Points Rule v
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7C.3.a Base ORD Element Management Warning and Tip

Base ORD Elements and their underlying Design Intent (in the form of Civil Rules and Persist Snaps) need
to be accounted for BEFORE editing a Complex Element. Edits made to a Complex Element that do not
agree with the Base Element’s underlying Design Intent could result in discontinuity or non-tangent Base

ORD Elements.

B View 1, 2D Model (Horizontal) E@ &/ Properties —

« &8
4 ## Complex Element: Example Complex
Arc
/ Line
Arc
/ Line

7~ Arc: Three-Point Arc

> @ Fillet: Fillet

> .~ Line: Line Between Points <Interval>

> IA Complex Element: Line from Element <Interval>

v

General
Geometry
Extended

Feature

< <l <l ¢

In this demonstration, the Base ORD Elements of the Complex Element were created in the following order

with the tools listed:

Tool Used

Arc Between Points — Start/Pass-through/End method

Line From Element — Simple Line From Element

Line Between Points

V000:

Arc Between Elements (Fillet)

Civil Rule formed

Radius = 90’

Line is ALWAYS tangent from the end

point of the Arc Between Points

None

Radius = 100’ between Lines
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® View 1, 2D Model (Horizontal) =N =N X"
[~ St~ d BN EE] b5

Discontinuity

PI Location
moved through
grip-edit

The PI location of the Lines is moved and a discontinuity appears in the Complex Element. The PI was
moved off of the tangent that the Simple Line From Element was made from. Therefore, this PI move is in
direct disagreement with the Civil Rule for Simple Line From Element. The Complex Element keeps the
Civil Rule intact and accepts the PI move - which is geometrical infeasible and results in a discontinuity.

If the User is aware of the Civil Rule for the Simple Line From Element - then it could be inferred that the
PI should only be moved along the back tangent.
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7C.3.b Simplify Geometry Tip

The Simplify Geometry tool can help eliminate issues from undesirable Civil Rules and Base ORD Elements
to make Complex Elements behave in a predictable manner. After using the Simplify Element tool, the
Complex Element will contain simplified Base ORD Elements with logical Civil Rules constraints.

NOTE: Using the Table Editor tool on a Complex Element will also Simplify the Base ORD Elements.

) ® View 1, 2D Model (Horizontal) =)
-G~ 4 LROTOHYN EE |G

4 f)u Elements (1)

4 /" Complex Element: Before Table Edit

7 Line
Arc Before Simplify Geometry

/" Line
Arc

/" Line

./ Line: BLY
> 2L Arc From Element: BL18
> I3 Complex Element: BL25 <Interval>

> & Fillet: BL21

> . Line: BL24 <Interval>
General v
Geometry v
Extended v
Feature v
b1
® View 1, 2D Model (Horizontal) =T
— = [ 0, | p—— = .
. =Gl 4 BLPRPCHDIEESZES
4~ Complex Element: Before Table Edit

Simplified
Base ORD Elements

>, Line

> P Fillet

- I " Line

> B Fillet

. Line
General W
Geometry W
Extended w
Featura w
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7D — CREATE HORIZONTAL ORD ELEMENTS

Horizontal ORD Elements are used to represent a roadway centerline or alignments associated with civil
features such as culvert centerline or face of retaining wall. This section will cover the creation of
horizontal alignments that represent civil features requiring stationing and/or have an associated vertical
profile design. In general, Horizontal ORD Elements are used in 3D Modeling applications - for example -
Road Corridor and Site-Layout modeling.

There are two types of Horizontal ORD Elements: Simple Alignment Elements and Complex Elements:

B View 1, 2D Model (Horizontal) — .= @
N i r— o = Al

Simple Alignment Element:
Arc
Simple Alignment Element:
Spiral

Simple Alignment Element:
Line

TIP: Simple Alignment Elements can be joined together to create a Complex Element with the Complex
By Elements tool. See Complex Elements for additional Horizontal Alignment creation methods.

WARNING: Horizontal ORD Elements creation tools can only be used in a 2D Design Model.

General Tool Locations

All tools needed to create Horizontal ORD Elements are found in the Horizontal panel of the Geometry
ribbon of the OpenRoads Modeling workflow.

OpenRoadsModeling + S HE « - 4+ £ &[5 = grte201701_cor.dgn [2D - V8 DGN] - OpenRoads
Home Terrain Geometr'if Corridors Model Detailing Drawing Production Drawing View Annotate

8 £ Import/Export ~ ot ’ g 1 Offsets and Tapers ~ ) EH Open Profile Model
A s 2170 e v N =

&5 Design Elements ~ . A Reverse Curves = % Set Active Profile

Element ... ) Ciwil Reports || Lines  Arcs  Point Modify  Complex Lines Curves Elen
Selection i ™ | ¥l Standards ~ Toggles - v v v * =L Spirals - v Geometry = | b~ Profile Creation - - b Profi
Selection General Tools Horizental Vertical
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7D.1 Simple Alignment Elements

This section will cover the creation of Simple Alignment Elements: Lines, Arcs, Spirals, & Reverse Curves.
Simple Alignment Elements can stand alone to represent a simple feature such as a culvert OR several
Simple Alignment Elements can be combined with the Complex By Elements tool to create a Complex

Element.

Horizontal
ORD Element
Classification

Horizontal
ORD Element
Classification

B View 1, 2D Model (Horizontal)

- 5 -
an 7 ©

4

Simple Alignment:
Line

L ® PO

Simple Alignment:
Arc

Simple Alignment:
Spiral

E=SER e

o] Properties

# Complex Element:|Exa

mple Complex Element

@] Properties

Simple
Line
Name

xample Line
General v
Geometry w
Extended w
Feature v
Geometry Points ~
Line Batween Points Rule v
@] Properties — x

:f.ar‘.'lEIe Arc

Rl Horizontal
Arc ORD Element
/ Line Classification
" Line:
" Are: Simple
: lignment Elements
Line: I
General v
Geometry w
Extended ~
Feature "
@] Properties = *
N B Simple Spiral
Name
.. Clothoid Spiral:{Example Spiral —
General (v Horizontal
Gaormatr = ORD Element
I Classification
Extended v
Feature W
Geometry Points w
Spiral From Element Rule L*]

General

Geometry
Extended
Feature

Geometry Points

€| €| €| €|[€]| %

Arc Rule
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7D.1.a Lines

This section will cover how to create Lines to be used as a Simple Alignments OR used in the Complex by
Element workflow to create a Complex Element. All Line creation tools can be found in the Lines
dropdown of the Horizontal panel.

E'j OpenRoads Modeling

Ll
ya
-

Element ..
Selection L.

Selection

<~ Import/Export ~
|#; Design Elements ~

“n Standards *

cHEBe-» 220 -
Geometry Corridors Madel Detailing Drawing Production Drawing View Ann
W . X Offsets and Tapers ~ {_)"
£ab- L7
i ¢ o O e —A_ FReverse Curves ~ \fJ
Civil Reports | ' Lines Arcs Point _ Meodify  Complex
Toggles = A v - * = Spirals ~ v Geometry ~
General Tools Line Betwean Points antal
Line To Element .
J'¢  Line Between Arcs

Lime From Element 4

Chamfer Between Points
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7D.1.a.i Lines Between Points
This tool creates a Line between two User-defined points.

NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.

&

Lines

| N
JTA I ’ Line Between Points

] Distance 61.5924 9D EE R Y B Line To Element b

[ Line Direction N30°0000"E "G LineSelween fircs

Line From Element L

Feature N -
Chamfer Between Points

Feature Definiicn  se Active Feature

MName

— — — — —
e p—

Enter End Point

Distance

Enter Start Point

4

Left-Click the Lines Between Points tool from the Lines dropdown

In the Dialogue Box, select an appropriate Feature Definition and give the Line a Feature Name if
desired.

Prompt: Enter Start Point — Left-Click at the desired Start Point in the View

Prompt: Enter End Point — Left-Click at the desired End Point OR specify End Point with Dialogue
Options and Left-Click in the View to complete the command.

A A A

Dialogue Options

Options: Description:

Distance Locks the length of the Line

Line Direction |Locks the Bearing Direction of the Line.
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7D.1.a.ii Lines To Element
7D.1.a.ii(a) Simple Line To Element

This tool will draw a Line from a User-defined point tangentially to a Reference Arc.

NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.

%

Lines

Line Between Points

B View 1, 2D Model (Horizontal) Line To Element ) Simple Line To Element

— N - ' 1 i
ag T O] W ¥ 100 O :l «) E‘j cajcy ““¢ Line Between Arcs Syinll L oo Elmeypent

14| -

{(" Line From Element » | ¥ Curve Line To Element
Chamfer Between Points ! By Angle To Element
Trim/Extend Back ~ . :
£ Line To Element
Feature ~
Feature Defir e Active Feature
Name |Example Line Locate Element <Alt> to Pick Complex

Only

e

Press ALT to
switch to this
solution on the
projected curve

Reference Curve
Segment to be
Trimmed

Trim/Extend
Trim/Extend

-

Left-Click the Simple Line To Element tool from the Lines dropdown

In the Dialogue Box, select an appropriate Feature Definition and give the Line a Feature Name
if desired.

Prompt: Locate Element <ALT> to Pick Complex Only — Left-Click on the Reference Curve.

Prompt: Enter End Point - In the View, Left-Click at the desired End Point for the Line. Press
the ALT key to switch between the two possible solutions.

Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various
Trim/Extend methods for the Reference Line. Left-Click in the View to complete the command.

A A Ak
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7D.1.a.ii(b) Spiral Line To Element

This tool operates identically to the Simple Line to Element tool, but has the added option of creating a
Spiral transition between the ORD Line and Reference Arc.

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.

7D.1.a.ii(c) Curve Line To Element

This tool operates identically to the Simple Line to Element tool, but has the added option of creating a
Curve transition between the ORD Line and Reference Arc - resulting in a Compound Curve or 2 Center
Curve.

See Curve Methods and Dialogue Options for an explanation of Curve Dialogue Options.

7D.1.a.ii(d) By Angle To Element

This tool operates identically to the Simple Line to Element tool, but has an added Skew angle option to
create a non-tangent connection between the ORD Line and Reference Arc. The Skew option is relative to
the Line/Arc connection point. For example, a Skew angle of 00°00°00” will create a Line tangent to the
Reference Arc. A Skew angle of 90°00°00” will create a Line perpendicular to the Reference Arc.

7D.1.a.ii(e) Line To Element

This tool combines all functionality and Dialogue Options found in the other Line To Element tools. This
tool allows the User to input a Skew and/or Transition between the ORD Line and Reference Arc. Differing
from other Line To Element tools, this tool allows the user to input a horizontal offset from the ORD Line
and Reference Arc.

7D.1.a.iii Line Between Elements

This tool creates an ORD Line - tangentially between two Reference Arcs.
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7D.1.a.iv Line From Element
7D.1.a.iv(a) Simple Line From Element

This tool will draw a tangent Line from a User-defined
point on a Reference Curve. Lines

NOTE: Enabling Civil AccuDraw provides /" Line Between Points

additional Cursor Dialogue inputs. Line To Element .
B View 1, 2D Model (Horizontal) X¢  Line Between Arcs — @ ]

Line From Element > | !

(e ~ *1’1'4" '& /® /@

Chamfer Between Points

r
Trim/Extend |Back >
[ ] End Distance |53.2446 6 Q Trim/Extend
h Trim/Extend
Feature A~

Feature Definition |Use Active Feature

Example Line

Name

, o Enter Start Point
Enter End Distance ) . :
End Distance 3
- Reference Curve

Segment to be
Trimmed

Only

’\ Line From Element

Locate Element <Alt> to Pick Col

Simple Line From Element

Spiral Line From Element
Curve Line From Element

£2 By Angle From Element

Left-Click the Simple Line From Element tool from the Lines dropdown

if desired.

Press the ALT key to switch between the two possible solutions

Prompt: Enter End Point — In the View, Left-Click at the desired End Point.

AL A A AL

Dialogue Box and Key-Ins

Description:

Prompt: Locate Element <ALT> to Pick Complex Only — Left-Click on the Reference Curve.

Prompt: Enter Start Point —Left-Click at the desired Start Point along the Reference Curve.

Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various
Trim/Extend methods for the Reference Line. Left-Click in the View to complete the command.

In the Dialogue Box, select an appropriate Feature Definition and give the Line a Feature Name

End Distance |Locks the length of the Line

Trim/Extend |Trim/Extend the Reference Curve to meet the Start Point of the Line.
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7D.1.a.iv(b) Spiral Line From Element

This tool operates identically to the Simple Line From Element tool, but has the added option of creating a
Spiral transition between the ORD Line and Reference Arc.

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.

7D.1.a.iv(c) Curve Line From Element

This tool operates identically to the Simple Line From Element tool, but has the added option of creating a
Curve transition between the ORD Line and Reference Arc - resulting in a Compound Curve or 2 Center
Curve.

See Curve Methods and Dialogue Options for an explanation of Curve Dialogue Options.

7D.1.a.iv(d) By Angle From Element

This tool operates identically to the Simple Line From Element tool, but has an added Skew angle option to
create a non-tangent connection between the ORD Line and Reference Arc. The Skew option is relative to
the Line/Arc connection point. For example, a Skew angle of 00°00°00” will create a Line tangent to the
Reference Arc. A Skew angle of 90°00°00” will create a Line perpendicular to the Reference Arc.

7D.1.a.iv(e) Line From Element

This tool combines all functionality and Dialogue Options found in the other Line From Element tools. This
tool allows the User to input a Skew and/or Transition between the ORD Line and Reference Arc. Differing
from other Line From Element tools, this tool allows the user to input a horizontal offset from the ORD
Line and Reference Arc.

7D.1.a.v Chamfer Between Elements

In its most basic usage, this tool creates a chamfer ORD Line between two Reference Lines — which
creates a Reference Line - Line — Reference Line configuration. The tool also allows the User to create a
Back/Ahead Radius between the chamfer ORD Line and Reference Lines - which creates a Reference Line -
Arc - Line - Arc - Reference Line configuration.
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7D.1.b Arcs

This section will cover how to create Arcs to be used as a Simple Alignment OR used in the Complex by
Element workflow to create a Complex Alignment. All Arcs creation tools can be found in the Arcs

dropdown.

. | i b Ferh@qecB@Ee -c

4 OpenRoads Modeling v o T ® = Q, Y&z ﬂ E ©5 = Ch\Users\survey.DJANDA\OR
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production D

/Z Import/Export » 34 Civil Toggles . "0 ¢ I X 2 = {,f

e Design Elements = = Reports
L . . Lines =~ Arcs Point Offsets Reverse Spirals Modify  Complex
Wy Standards v v - v and Tapers* Curves = v v Geometry =

General Tools O Circle
,/' Arc Between Points
Arc To Element r
“™  Arc Between Arcs
Arc From Element »
Arc Between Elements r

‘?_c'__ Complex Transition between Any element and Arc

7D.1.b.i Circle

This tool creates a standalone ORD Arc in the form of a circle. This could be used to represent a circular
foundation or footing.

NOTE: Even though this ORD Element is an enclosed circle in geometric shape - it is classified by the
Software as an ORD Arc.
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7D.1.b.ii Arc Between Points ﬂ

Creates an ORD Arc outlined by User-defined points. Ai“’
NOTE: Enabling Civil AccuDraw provides O CGircle
additional Cursor Dialogue inputs. ;
f Arc Between Points o
Arc To Element »

B View 1, 2D Model (Horizontal)
G- Cle~d PLRLOACHNES S

&

™ Arc Between Arcs

Arc From Element r

Arc Between Elements LS

Placement Method |StarﬂEnd‘;Pass—through e
(] Radius Valus |227 5656
D Start Direction |N59'34'28"W
D Start Tangent Direction |N2EI'25'32“E
D End Tangent Direction |N4-4-'3?"]5“E

Complex Transition between Any element and Arc

Enter Arc End F'Dint
Radius Value | EERERRY 40

D Sweep Angle |24"|‘|'4. "
L] Arc Length |95,[|9?2 X Enter Through Point
; Radius Val 7.5656'
(] Hand [Clockwise > Enter Arc Start Point St
Feature ~ '
Feature Definition Use Active Feature

Name |Examp|e Arc

Enter Placement Method

Placement Method | SiETil=ts\a= =g ils]is]y |

Left-Click the Arc Between Points tool from the Arcs dropdown

In the Dialogue Box, select a Feature Definition and give the Arc a Feature Name if desired.

Prompt: Enter Placement Method — Select the desired Placement Method from the Dialogue
Options. Left-Click in the View to accept Placement Method and advance to the next prompt. In
this demonstration - the Start\End\Pass-through method is shown. See Placement Methods
Dialogue Options on next page.

Prompt: Enter Arc Start Point — In the View, Left-Click at the desired Start Point location.

Prompt: End Arc End Point - In the View, Left-Click at the desired End Point Location

Prompt: Enter Through Point — In the View, Left-Click at the desired Pass-through location to
complete the command.

AL A

7-52




Placement Methods

Method Description:

The first data click defines the Start location of the Arc. The second data click defines

Start/Radius centroid location. The third data click defines the End location.

The first data click defines the centroid location of the Arc. The second data click
Center/Radius |defines the Start location and Radius of the Arc. The third data click defines the End

location
Start/End/Pass- The first data click defines the Start location of the Arc. The second data click defines
the End location. The third data click defines a point along the Arc and will define the
through .
radius.
Start/Pass- The first data click defines the Start location of the Arc. The second data click defines

through/End a point along the Arc. The third data click will define the End location and Radius

The first data click defines the Start location. The second data click defines the End
location. The third data click will define the Back Tangent bearing direction in
conjunction with the first data click. The third data click will also define the Radius

Start
Direction/End

The first data click defines the Start location. The second data click defines the End
location. The third data click will define the Ahead Tangent bearing direction in
conjunction with the second data click. The third data click will also define the Radius

Start/End
Direction

Arc Between Points tool Dialogue Option

Placement Method Stan \Radius

13.2367°
NE1"1507E

End Tangent Direction NO4*3750"W

Radius Value

B View 1, 2D Model (Horizontal)

Start Tangent Direction

| b ¥ ... Center Tangent Direction M70°4339°E

Sweep Angle B5" 55T
152351

Arc Length

Hand

Courter Clockwise |» |

Feature

Feature Definition Baselne

Name

Start Location

Fass-through
Location

wach Prourt

! 74 D514 1
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7D.1.b.iii Arc to Element
7D.1.b.iii(a) Simple Arc to Element

This tool will draw an ORD Arc from a User-defined Start point tangentially to a Reference Element.

NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.

Arcs
O Circle

B View 1, 2D Model (Horizontal) f' Arc Between Paints E L @

m v *l'nrl' r /® /e O ‘: "'J SB == Arc To Element * | (= Simple Arc To Element

Pl " Arc Between Arcs @ Two Center Arc To Element

i Arc From Element » | (> Spiral Arc To Element
Trim/Extend
Arc Between Elements {»  Reverse Spiral Arc To Element

[] Radius 103.8445' ——

Complex Transition between Any element and Arc | &= Arc To Element
Feature ~ _

Feature Definition |Use Active Feature . — S S

Example Curve X
4

MNare

Through
Point/Radius
Radius

Locate Elemnt <Alt= to Pick
Complex Only

End Paint
Radius |ENEEEA

Segment of
B Reference Line
Il to be Extended

6 Q Trim/Extend
Trim{Extend bt

Left-Click the Simple Arc To Element tool from the Arcs dropdown

In the Dialogue Box, select a Feature Definition and give the Arc a Feature Name if desired.

Prompt: Locate Element <Alt> to Pick Complex Only - Left-Click on the Reference Element.

Prompt: End Point - Left-Click at the desired location for the End Point

Prompt: Through Point/Radius — Left-Click at the desired through point location OR enter the
desired radius through Dialogue Options and Left-Click in the View to complete the command.

Prompt: Trim/Extend — Use the Up and Down arrow keys to switch between various Trim/Extend
methods for the Reference Line. Left-Click in the View to complete the command.

AL A A A

Dialogue Options

Options: Description:

Radius Locks the radius of the Arc

Trim/Extend |Trim/Extend the Reference Elements to meet the at the resulting Arc.
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7D.1.b.iii(b) Two Center Arc To Element

This tool operates identically to the Simple Arc To Element tool, but has the added option of creating a
Curve transition between the ORD Arc and Reference Line - resulting in a Compound Curve or 2 Center
Curve.

See Curve Methods and Dialogue Options for an explanation of Curve Dialogue Options.

7D.1.b.iii(c) Spiral Arc To Element

This tool operates identically to the Simple Arc To Element tool, but has the added option of creating a
Spiral transition between the ORD Arc and Reference Line.

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.

7D.1.b.iii(d) Reverse Spiral To Element

This tool is intended to be used with a Reference Arc to create the following geometry configurations:
Reference Arc - Spiral — Line - Spiral - Arc OR Reference Arc - Spiral — Spiral — Arc

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.

WARNING: Avoid Spiral — Spiral geometry configuration (without a Line between).

See REVERSE CURVE WARNING.

7D.1.b.iii(e) Arc to Element

This tool combines all functionality and Dialogue Options found in the other Arc To Element tools.
Differing from other Arc To Element tools, this tool allows the user to input a horizontal offset from the
ORD Arc and Reference Line.

7D.1.b.iv Arc Between Arcs

Creates an Arc between two Reference Arcs - to create a double compound curve. Transitions can be
placed between the Arc and Reference Arcs.

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.
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7D.1.b.v Arc From Element
7D.1.b.v(a) Simple Arc From Element

This tool will create an Arc from a Start Point along a Reference Element to a User-defined End Point.

NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.

~)

Arcs
v
QO Circle
. s : =
: : Arc Between Points (=
B View 1, 2D Model (Horizontal) { ' B S
P - Arc To Element >
'T: b ""';_"I‘I he %‘ /® /e / = -
}  Arc Between Arcs
Z Arc From Element , | #) Simple Arc From Element
Trim/Extend iBack )| Arc Between Elements » | "D Two Center Arc From Element
g Radius :199'8605' g Complex Transition between An Segment of Bpiral Arc From Element
Arc Length  |97.0672 i y
' S Through Point Or Referenc_:e Line to Reverse Spiral Arc From Element
Featore A 4 Radius : be Trimmed i
Radius | [EERERES Arc From Element
Feature Definition |Use Active Feature Cl*
Name jExcampIe Arc

5 < Enter End Point = Locate Element <Alt= to Pick
Alc Length 197.0672! Complex Only

Trm/Extend

o Left-Click the Simple Arc To Element tool from the Arcs dropdown
o In the Dialogue Box, select a Feature Definition and give the Arc a Feature Name if desired.

o Prompt: Locate Element <Alt> to Pick Complex Only — Left-Click on the Reference Element.

Prompt: Through Point or Radius - Left-Click at the desired through point location (point on the
arc) OR enter the desired radius through Dialogue Options and Left-Click in the View to complete
the command.

o Prompt: End Point - Left-Click at the desired location for the End Point to complete the command

Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various Trim/Extend
methods for the Reference Line. Left-Click in the View to complete the command.

Dialogue Options

Options: Description:
Radius Locks the radius of the Arc. This option can only be used in Step 4.
Arc Length Locks the Arc Length of the Arc. This option can only be triggered in Step 5.

Trim/Extend Trim/Extend the Reference Elements to meet the at the resulting Arc.
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7D.1.b.v(b) Two Center Arc From Element
This tool creates an Arc with a Curve transition from a Reference Line to create a compound curve.

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.

7D.1.b.v(c) Spiral Arc From Element

This tool operates identically to the Simple Arc From Element tool, but has the added option of creating a

Spiral transition between the ORD Arc and Reference Line.

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.

7D.1.b.v(d) Reverse Spiral Arc From Element

This tool is intended to be used with a Reference Arc to create the following geometry configurations:

Reference Arc — Spiral - Line — Spiral — Arc OR Reference Arc — Spiral — Spiral — Arc
See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.
WARNING: Avoid Spiral — Spiral geometry configuration (without a Line between).

See REVERSE CURVE WARNING.

7D.1.b.v(e) Arc From Element

This tool combines all functionality and Dialogue Options found in the other Arc From Elements tools.
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7D.1.b.vi Arc Between Elements
7D.1.b.vi(a) Simple Arc

Creates an Arc to between two Reference Elements. This tools most common use is to create a Fillet
between two Lines.

Tip: This tool can be used to create Reverse Curves and Compound Curves by
selecting a Reference Arc and Line. However, see the Reverse Curve Warning

) Circle

[~ Arc Between Points

Arc To Element s
B View 1, 2D Model (Horizontal)
; ™ Arc Between Arcs
v () 4G~ .L@GO* \ ===
m i Tand et < ‘: )‘g\) €= = Arc From Element 4
2,
4 Arc Between Elements * | ] Simple Arc

Trim/Extend

Radius 160.0000"
Loop D

Feature N~

Complex Transition between Any element and Arc| @ Spiral Arc Spiral

'

Segment of
Line to be
Trimmed

L

Taper Arc Taper
3 Center Arc

Segment of 2 Center Arc
Line to be

Extended

Feature Definition Use Active Feature

Example Line

Bl

Arc Between Elements

Name

= ! ¥ Locatirst Element
Construction |
Sector

<Alt> to Pick
2 \ Components of
Locate First Element Complex
<Alt> to Pick
Components of

Select Construction
Sector

& | Radius

Complex

Trim/Extend Option
Trim/Extend m

Left-Click the Simple Arc tool from the Arcs dropdown

In the Dialogue Box, select an appropriate Feature Definition and give the Arc a Feature Name if
desired.

Prompt: Locate First Element — Left-Click on the first Reference Element.

Prompt: Locate Second Element - Left-Click on the second Reference Element.

Prompt: Select Construction Sector — Key-in the desired radius value with Dialogue Options. In
the View, move the cursor to the intended construction sector. Left-Click when the curve is
shown in the appropriate location.

Prompt: Trim/Extend — Use the Up and Down arrow keys to switch between various
Trim/Extend methods for the Reference Elements. Left-Click in the View to complete the
command.

AR ALCA A
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Dialogue Options

Options: Description:

Radius Locks the radius of the Arc.

If checked, the Arc is looped and directed in the opposite direction — such that the Arc is

Loo : . . .
P shown in the opposite construction sector. See graphic on next page.

Trim/Extend Trim/Extend the Reference Elements to meet the at the resulting Arc.

B View 1, 2D Model (Horizontal) |- B | 3|
DA% i LLOOODED TGS

Trim/Extend |}-‘-heal:| W | . }( o X 5

Radius |50.0000°

Loop

Feature
Feature Definition | Use Active Fe
Name

Select Construchon
Sector

% Radius

Loop
option enabled

7D.1.b.vi(b) Spiral Arc Spiral

This tool operates identically to the Simple Arc tool, but has the added option of creating a Back/Ahead
Spiral transition between the ORD Arc and two Reference Lines.

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.

7-59



7D.1.b.vi(c) Taper Arc Taper

This tool operates identically to the Simple Arc tool, but has the added option of creating a Back/Ahead
Taper transition between the ORD Arc and two Reference Lines.

In this context, a Taper is an ORD Line between the Reference Line and ORD Arc. The taper ORD Line and
Reference Line are intended to be non-tangent.

ORD Elements
Created with the
Taper Arc Taper
tool

B View 1, 2D Model (Horizontal) =N "

Non-Tangent

7D.1.b.vi(d) 3 Center Arc

This tool operates identically to the Simple Arc tool, but has the added option of creating a Back and
Ahead Curve transition between the ORD Arc and two Reference Lines - creating a double compound
curve or 3 center arc.

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.

7D.1.b.vi(e) 2 Center Arc

This tool operates identically to the Simple Arc tool, but has the added option of creating a Back Curve
transition between the ORD Arc and two Reference Lines - creating a compound curve or 2 center arc.

See Spiral Methods and Dialogue Options for an explanation of Spiral Dialogue Options.

7D.1.b.vi(f) Arc Between Elements

This tool combines all functionality and Dialogue Options found in the other Arc Between Elements tools.
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7D.1.b.vii Transition Method Dialogue Options
7D.1.b.vii(a) Spiral Methods and Dialogue Options

Method Description:

Lenath Allows the User to input the total length of a spiral. RECOMMENDED TRANSITION
9 METHOD - AASHTO spiral criteria recommendations are provided in Length.
Also referred to as the Spiral Parameter. Allows the User to input the A-Value of the
A-Value Spiral. The Spiral A-Value is equal to the square root of the Spiral length multiplied by
the Arc radius.
. Allows the User to input the Spiral's angular Deflection between the adjoining Line and
Deflection . .
the End Point of the Spiral.
Delta R or Allows the User to input the Spiral's Offset distance between projected Arc and end point
Offset of the Spiral.
RL-Value Allows the User to input the Spiral's RL-Value. The RL values is equal to the Radius of
the Arc multiplied by Length of Spiral.

',/'Arc that would be placed
if no spiral were present

_______

7D.1.b.vii(b) Curve Methods and Dialogue Options

This Method creates a Transition Arc between an Arc and Line. In other words, this will create a

2-Center Curve.

Method Description:

Length Allows the User to input the Radius & Length of the Transition Arc.
Deflection Allows the User to input the Radius & Deflection angle of the Transition Arc.
Offset Allows the User to input the Radius & Offset distance of the Transition Arc.

7D.1.b.vii(c) Arc Ratio Methods and Dialogue Options

Similar to the Curve Method. This Method creates a Transition Arc between an Arc and Line. The
Transition Arc radius is determined as a ratio of the primary Arc.

Method

Arc Ratio

| Description:

Allows the User to input the radius ratio between the Primary Arc and Transition Arc to
automatically determine the Transition Arc radius value
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7D.1.c Spirals

The tools found under the Spirals dropdown create a standalone Clothoid Spiral. Generally, these tools
should be AVOIDED because simpler and more functional spiral workflows are available with the Arc tools.
Similarly, spirals can be easily inserted between previously-created Lines and Arcs with the Table Editor
tool.

SUGGESTED ALTERNATE SPIRAL WORKFLOWS:

Create Spiral-Arc-Spiral geometry between two previously-created Lines with the Arc Between Elements
tool.

Create Spiral-Arc geometry from a previously-created Line with the Arc From Element tool.
Create Arc-Spiral geometry to a previously-created Line with the Arc To Element tool.
Insert a Spiral between previously-created Lines and Arcs with the Table Editor tool.

TIP: Toggle ON Design Standards to pull the Default Spiral Length from the Active Design
Standard.

TIP: See Transition Method Dialogue Options for an explanation of Spiral Methods.
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7D.1.c.i Spiral From Element ;1
This tool will create a from a Reference Line or Arc. Spirals g
£ ! v
f B View 1, 2D Model (Horizontal) 8 fe= el v ]
S X ) Spiral From Element
Offset 10.0000 [e2 ~ Ol et~ = /@ /@ /O E +) % =

™ Spiral Between Elements

Trirm/Extend ‘Back ™ |

IMethod ‘ Length ~ Offset

Length 40,0000 & Offset | T
End Radius  |100.0000°

Hand ‘Clockwise ™ - A —

Feature N

Feature Definition |Use Active Feature Radius Or Parameter

MName BL & End Radius L1

Trim/Extend
Trim/Extend

Left-Click the Spiral From Element tool from the Spiral dropdown.

If a Feature Definition is not already Active, select an appropriate Feature Definition and give the
Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate Element — Left-Click on the Reference Element to draw the Spiral from.

Prompt: Enter Offset — Key-in the desired Start Offset relative to the Reference Element and
press the Enter key to lock. Left-Click in the View to advance to the next prompt.

Prompt: Start Point - Left-Click at the desired Start Point for the Spiral along the Refence
Element.

Prompt: Radius or Parameter — Using the Dialogue Box or Cursor Dialogue, key-in and lock the
desired Spiral Method, Length, and End Radius. In the View, Left-Click in the desired quadrant to
advance to the next prompt.

Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various Trim/Extend
methods for the Reference Elements. Left-Click in the View to complete the command.

AR A A Ay

Dialogue Options

Description:

Offset Locks the Spiral start point offset distance from the Reference Element.

Trim/Extend Trim/Extend the Reference Element to meet the start point of the Spiral

Method Locks the Method used to create the spiral. See Transition Method Dialogue Options.

Length Locks the Length of the Spiral.

Lock the Radius of the Spiral at the end point. NOTE: This option will not be shown
when the Reference Element is an Arc.

End Radius

Hand Locks the direction of the Spiral.
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7D.1.c.ii Spiral Between Elements
This tool can create 3 different types of Spiral transitions between Reference Elements.

e Single Spiral transition between a Reference Line and Arc.
e Compound Spiral transition between two Reference Arcs.
e sReverse Spiral transition between two Reference Arcs.

COMPOUND/REVERSE SPIRAL WARNING: Similar to Reverse Curve Warning:

Alignments containing Spiral-Spiral geometry are NOT 5”PI based - therefore - not
compatible with the Table Editor. Spirals
& -
¢ B View 1, 2D Model (Horizontal) = Spiral From Element

Trim/Extend Mong il pmRd 3] gt 1 _,@ /@ /D'_ ..) *«T\J = = ._.'_J Y G 1 % Spiral Between Elements
[ Start Offset 0.0000

o Enter End Offsat

E ™4,
[«] End Offset 0.0000 Q i‘h. & End Offzet | (TN L1
IE Spiral Ratio 11

) 8

Commeon Radius 0.0000" )

Int. Element Length |0.0000 -
E Solution 3 ~

Back Transition ~

Method Length
[ Length 8282516

" - a Selecl Solution

Ahead Transition ~ . 3 Back Transition: Length | FREFEIlE 4k

Method Length i
i 5 Ci # 7

ength 876.5581

5ol - Solution 3:
- Pl ; Enter Start Offset .
i . 4 S PEETbo Reverse Spiral

BITe

o Left-Click the Spiral Between Elements tool from the Spiral dropdown.

If a Feature Definition is not already Active, select an appropriate Feature Definition and give the

Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate First Element - Left-Click on the first Reference Element to draw a Spiral

between.

Prompt: Enter Start Offset - Key-in the desired Start Offset relative to the first Reference

Element and press the Enter key to lock. Left-Click in the View to advance to the next prompt.

Prompt: Locate Second Element - Left-Click on the second Reference Element to draw a Spiral

between

Prompt: Enter End Offset — Key-in the desired End Offset relative to the second Reference

Element and press the Enter key to lock. Left-Click in the View to advance to the next prompt.

Prompt: Select Solution — FIRST - Press the ALT Key to cycle between the available Solutions OR

select the desired Solution from the dropdown in the Dialogue Box Option. Available Compound
o and Reverse Spiral Solutions are shown on the next page.

SECOND - Using the Dialogue Box or Cursor Dialogue, key-in and lock the desired Dialogue

Options. Left-Click in the View to advance to the next prompt.

Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various Trim/Extend
methods for the Reference Elements. Left-Click in the View to complete the command.
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® View 1, 2D Model (Horizontal) =N E ® View 1, 2D Model (Horizontal) =nra
- Clw~ 4 PLROCHNEE XS -Gt~ 2 PLROCHIHES &S

B View 1, 2D Model (Horizontal) =@ B View 1, 2D Model (Horizontal) ==
[~ Cl~d BROOD EEHXP: (-Gl d BRRHYDESEIHXS?:

Dialogue Options

Description:
Trim/Extend Trim/Extend the Reference Element to meet the start point of the Spiral
Start Offset Locks the Spiral start point offset distance from the First Reference Element.
End Offset Locks the Spiral end point offset distance from the Second Reference Element.

For Compound and Reverse Spirals, Locks the ratio between the Back and Ahead

Spiral Ratio Spiral Length.

Int. Element For Compound and Reverse Spirals. A Line with length equal to the inputted value
Length will be created between the two Spirals. If value is 0, NO Line will be created.
Solution Locks the Spiral Solution from the available configurations.

Back/Ahead Locks the Method used to create the spiral. See Transition Method Dialogue
Transition Method | Options.

Back/Ahead

Locks the Length of the Spiral.

Transition Length
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7D.1.d Reverse Curves

In highway design, a Reverse Curve is two horizontal curves in close proximity and facing opposite
directions. A Reverse Curve may contain a tangent line between the curves — OR - the curves may abut
WITHOUT a line in between. The later combination should be avoided per the REVERSE CURVE
WARNING below. Refer to the graphic below for Reverse Curve terminology to be used in this manual.

REVERSE CURVE WARNING: Reverse Curve tools allow the Reverse Curve Tangent length to be set to
0 - which means no Line will be placed between the Back and Ahead Curves. AVOID THIS WORKFLOW
because the resulting curve-curve configuration is incompatible with the Table Editor and Simplify
Geometry tools. Attempting to use these tools on a Complex Element containing curve-curve segments
will result in an error reading "Complex Geometry is not PI based”.

- 3

B View 1, 2D Model (Horizontal) = o "
MmO PLPROOH I BE &

Reverse Curve
Terminology

Ahead Tangent
(Previously Created)

Back Tangent Ahead Curve

(Previously-Created) _
Reverse Curve Tangent

Back Curve

WARNING: All Reverse Curve tools — except the Reverse Transition tool - require Active Design
Standards are toggled ON to create the Back and Ahead Reverse Curves. The radii values will be equal
and dependent on the Default Radius of the Active Design Standard. If Active Design Standards are NOT
toggled on - only a Reverse Curve Tangent Line will be created.

TIP: The Reverse Transition tool is the most powerful tool because it allows the User to individually input
Back and Ahead Radii values. The Reverse

TIP: For all Reverse Curve tools: If the Reverse Curve Tangent is displayed in the wrong quadrant -
Transpose (reverse) the direction of the Back Tangent and attempt the command again.
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A
7D.1.d.i Reverse Curve By Angle Reverse
Curves =
This tool creates a Reverse Curve between previously-created —
-A_ Reverse Curve By Angle

Back and Ahead Tangents. The Reverse Curve is created by

specifying the desired angle of the Reverse Curve Tangent relative Z
to the Back Tangent. -
A

B View 1, 2D Model (Horizontal) L
e~ Gl 4 PLRILOINNES ST &

%

|
Locate First Element

5
X

_____________________________________

Name

Define Angle
Linear Transition Angle | IEYFSREY

Reverse Curve By Radii Ratio
Reverse Curve By Tangent
Line at Angle

Reverse Transition ]

Trim/Extend :Both e
Linear Transition Angle :14? 29'23"
] Loop Option :None =

Feature ~

Feature Definition Use Active Feature

BL

Locate Second Element

2 Lane\6% Supen 30 MPH

Stopping Sight Distance w

P 00 00Q0F0F

Toggle ON Design Standards Toolbar before operating tool.

Left-Click the Reverse Curve By Angle tool from the Reverse Curves dropdown.

If a Feature Definition is not already Active, select an appropriate Feature Definition and give

the Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate First Element — Left-Click on the Back Tangent.

Prompt: Enter Start Point — Left-Click at the Start Point location on the Back Tangent.
NOTE: This point is ONLY used to define the Reverse Curve Tangent angle. In STEP 8, the
USER can slide the entire reverse curve assembly to set the start point of the Back Curve.

Prompt: Locate Second Element - Left-Click on the Ahead Tangent.

Prompt: Define Angle - Left-Click at a point location along the Ahead Tangent (or projected
Ahead Tangent). The Start Point location (STEP 5) and this point location will define a Reverse
Curve Tangent angle (Linear Transition Angle) relative to the Back Tangent.

OR

Key-In the desired Reveres Curve Tangent angle (Linear Transition Angle) to the Cursor

Dialogue or Dialogue Box
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B View 1, 2D Model (Horizontal) E@ l
-Gl 4 LLLPCHNEE S &

Trim/Extend :Both el
Line to be 9 C&‘ [] Loop Option jNone M
TRIMMED L Trim/Extend
Trim/Extend | EE0
Feature Definition Use Active Feature
Name :BL

Enter Start Point

Line to be
EXTENDED

=l -Stopping Sight Distance |~ .

.2 Lane\6% Super30 MPH

Prompt: Enter Start Point - Left-Click at the desired Start Point (PC Point) for the Back Curve.
NOTE: The End Point (PT Point) of the Ahead Curve will remain at the same position shown in
STEP 8. The Reverse Curve Tangent Angle will be altered to accommodate new Start Point.

Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various Trim/Extend
methods for the Reference Elements. Left-Click in the View to complete the command.

@

Dialogue Options

Description:

Trim/Extend Trim/Extend the Back and Ahead Tangents to meet the Reverse Curve.

Linear Transition |Reverse Curve Tangent bearing angle defined relative to the Back Tangent and
Angle beginning at the Start Point located in STEP 5.

The Back, Ahead, or Both Curves are looped around and terminate in the opposite

Loop Option direction. See the example below.

[
B View 1, 2D Model (Horizontal) 6()"

m A C'L‘:rl‘ - 4 ,@ ,e /O E ‘b’ % E E Cll_j [::Sg Il Trim/Extend Both ™

Example Loop Option B0 Lo option

Feature A~
Feature Definition Use Active Feature
Name

Ahead Curve is
LOOPED

Define Angle
Linear Transition Angle |[ELELYES

Es
4

|2 Lane\6% Super25 MPH |« | |Stopping Sight Distance W
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7D.1.d.ii Reverse Curve By Radii Ratio

This tool creates a Reverse Curve by defining the Reverse Curve Tangent RzR.'x
angle, Back Curve Radius Value, and the Ratio between the Back Curve T
Radius and the Ahead Curve Radius. The Ratio Radii syntax is [Back Curves =

Radius : Ahead Radius]. For example, a Radii Ratio of 3:1 means the
back radius is 3 times larger than the ahead radius.

A Reverse Curve By Angle

&

B View 1, 2D Model (Horizontal)
eG4 PROINHNES 5N

Trim/Extend |Both
[ Back Radius  |1308.0000
Radius Ratio (2.1 _,
[ Loop Option  [None ~ || N . [

Feature N

Feature Definition

MName

Locate First Element

OZ Reverse Curve By Radii Ratio

< Reverse Curve By Tangent

A Line at Angle

—  Reverse Transition

Locate Second Element

Use Active Feature

_)I( Define Radius
Back Radius 4

Enter Start Point

|2 Lane\6% Supern3s MPH |« | |Stnpping Sight Distance

- |

o Toggle ON Design Standards Toolbar before operating tool.

PV 900009

Left-Click the Reverse Curve By Radii Ratio tool from the Reverse Curves dropdown.

If a Feature Definition is not already Active, select an appropriate Feature Definition and give the
Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate First Element — Left-Click on the Back Tangent.

Prompt: Enter Start Point — Left-Click at the Start Point location on the Back Tangent.
NOTE: This point is ONLY used to define the Reverse Curve Tangent angle. In STEP 8, the User can
slide the entire reverse curve assembly along the Back Tangent — which will change the Start Point.

Prompt: Locate Second Element - Left-Click on the Ahead Tangent.

Prompt: Define Radius — Key-in Back Radius value to create a Reverse Curve with equal radii ratio
(1:1).
OR

In the Dialogue Box, uncheck the Back Radius box. The Radius Ratio input will then appear. Input
the desired ratio. In the View, Left-Click along the Ahead Tangent to define the Reverse Curve
Tangent Angle to advance to the next prompt.
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B View 1, 2D Model (Horizontal) F=nEoN %"

GGl | L PRLEHNES &HYF
Line to be
EXTENDED

& ]

Trim/Extend |Both > |
[ Back Radius [1308.0000' |
Radius Ratio 2:1 |
] Loop Option |None ™ |

Feature ~

Feature Definition |Use Active Feature 9 Q

MNarne BL

Trim/Extend
Trim/Extend ~
"""""""""""""" Line to be N
Enter Start Point TRIMMED

Line: BL22
Feature: Alignment|Baseline
Mo Active Profile

Level: P_HAL_Centerline

@1 /ﬁn ‘2 Lane\6% Super3s MPH |« HStopping Sight Distance e

Prompt: Enter Start Point - Left-Click at the desired Start Point (PC Point) for the Back Curve.
o NOTE: The End Point (PT Point) of the Ahead Curve will remain at the same position shown in
STEP 8. The Reverse Curve Tangent Angle will be altered to accommodate new Start Point.

Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various Trim/Extend
methods for the Reference Elements. Left-Click in the View to complete the command.

Dialogue Options

Description:

Trim/Extend Trim/Extend the Back and Ahead Tangents to meet the Reverse Curve.

Locks the Back Radius value. WARNING: If this box is checked, the Radius Ratio

Back Radius dialogue option will disappear and the Ahead Radius will equal the Back Radius

Locks the Radii Ratio between the Back and Ahead curves. The Radii Ratio syntax is
[Back Radius : Ahead Radius]. NOTE: Design Standards must be Active for this
Radius Ratio dialogue to function. The radius ratio of 1 is equal to Default Radius value pulled from
the Active Design Standards. For Example, a 2:1 radii ratio means the Back Radius is
2 times the value of the Default Radius.

The Back, Ahead, or Both Curves are looped around and terminate in the opposite

L Opti : ;
oop Option direction. See the example below.
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7D.1.d.iii Reverse Curve By Tangent

This tool creates a Reverse Curve by inputting the desired Reverse Curve Tangent length. The Back and
Ahead Radii will be equal. The Reverse Curve Tangent angle and Ahead Curve end point (PT Point) is
automatically determined based off Start position of the Back Curve —

(PC Point) and the Reverse Curve Tangent length. -

Reverse

REVERSE CURVE WARNING: Avoid setting Linear Transition Length to 0. Curves *

See Reverse Curve Warning.

P 90 Q0QF0F°

A Reverse Curve By Angle

B View 1, 2D Model (Horizontal) /4. Reverse Curve By Radii Ratio
@ 'ii'l ‘;-p'( P ,® ,e ,O E ‘P) S\) == C’T} '::::Se; ~~ Reverse Curve By Tangent
T - -
& . T Line at Angle
Linear Transition Length

Trim/Extend (Reverse Curve
Linear Transition Length  [100.0000 Tangent Length)
[] Loop Option Mone ~ |

Feature ~

Locate Second Element

Feature Definition Use Active Feature
Name |BL

Define Tangent Length

. & |Linear Transition Length [100.0000

%

— )(
ocate Firs 2men
4 5

‘-‘Aﬁ‘& 1:-,_ ‘2Lane\6°fn Super\3s MPH vHStopping Sight Distance |~

Toggle ON Design Standards Toolbar before operating tool.

Left-Click the Reverse Curve By Tangent tool from the Reverse Curves dropdown.

If a Feature Definition is not already Active, select an appropriate Feature Definition and give the
Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate First Element - Left-Click on the Back Tangent.

Prompt: Enter Start Point — Left-Click at the Start Point location on the Back Tangent.
NOTE: In STEP 8, the USER can slide the entire reverse curve assembly along the Back Tangent -
which will change the Start Point.

Prompt: Locate Second Element - Left-Click on the Ahead Tangent.

Prompt: Define Tangent Length — In the Cursor Dialogue or Dialogue Box, key-in the desired Linear
Transition Length (Reverse Curve Tangent length). Left-Click in the View to advance to the next
prompt.

OR

In the View, position the cursor such that Reverse Curve is shown as desired and Left-Click to accept.
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B View 1, 2D Model (Horizontal) F=nE=Ehx"

@Gt A LROCMINES &G
Line to be
EXTENDED

&

Trim/Extend |Bc:|th e |
Linear Transition Length |‘IDD.DDI}D |
L] Loop Option |None ~ |
Feature )
Feature Definition Use Active Feature 9

Mame |BL

{-}*
TRIMMED Trim/Extend

|2 Lane\6% Superl35MPH |« | ‘Smpping Sight Distance

Prompt: Enter Start Point — Left-Click at the desired Start Point (PC Point) for the Back Curve.
The entire Reverse Curve assembly will shift to accommodate new start point.

Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various
o Trim/Extend methods for the Reference Elements. Left-Click in the View to complete the

command.

Dialogue Options

Description:

Trim/Extend Trim/Extend the Back and Ahead Tangents to meet the Reverse Curve.

Locks the Reverse Curve Tangent Length between curves. REVERSE CURVE
WARNING: Avoid using a Linear Transition Length of 0. See Reverse Curve
Warning.

Linear Transition
Length

The Back, Ahead, or Both Curves are looped around and terminate in the opposite

L tion
oop Optio direction. See the example below.
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7D.1.d.iv Line at Angle

This tool functions and is operated identically to the Reverse Curve By Angle tool but is intended to create
ONLY a Reverse Curve Tangent between the Back and Ahead Tangents. Back/Ahead Curves are NOT
created with this tool.

B View 1, 2D Model (Horizontal) = Ron X"

-G~ 4 LLOCTHNEE &S
&

Trim/Extend |Bgth o |
|:| Linear Transition Angle |‘|4‘| A4 44" |

Feature ~

Feature Definition Use Active Feature

BL

MNarne

Define Angle
Linear Transition Angle |[EIRESEES
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7D.1.d.v Reverse Transition
/
= SE—
This tool combines many Dialogue Options available with other Reverse Reverse
Curve Tools. This tool allows the User to manually input Back and Ahead Curves »
Radii value, Reverse Curve Tangent length and angle, and total length of
the Reverse Curve set. Additionally, this tool can be used to offset the
Back/Ahead Curves from the Back/Ahead Tangents. A Reverse Curve By Radii Ratio

A Reverse Curve By Angle

- Reverse Curve By Tangent
B View 1, 2D Model (Horizontal)

(@~ Gl |4 B OPITHIHES
&

Trim/Extend
Start Offset
End Offset |0.0000
Back Radius |1DDD.DDDD'
|:| Linear Transition Length |3EI?_?D3E
|:| Linear Transition Angle |139'5?'25”
Ahead Radius |700.0000'

A Line at Angle

< Reverse Transition

|None ~ |

Locate Second Element

Define Length
Length |IEEGRLE:

14

L] Length 13285169
] Loop Option |None
Feature ~
- o Enter End Offset
Feature Definition Use Active Feature

& End Offset | TR0

Enter Start Offset

& |Start Offset | MY

Left-Click the Reverse Curve By Tangent tool from the Reverse Curves dropdown.

If a Feature Definition is not already Active, select an appropriate Feature Definition and give
the Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate First Element - Left-Click on the Back Tangent.

Prompt: Enter Start Offset — Key-in the desired Start Offset relative to the Back Tangent and
press the Enter key to lock. ALSO, Left-Click at the desire Start Point location on the Back
Tangent.

NOTE: This STEP has two function - determining the Start Offset AND the Start Point.
Prompt: Locate Second Element - Left-Click on the Ahead Tangent.

Prompt: Enter End Offset — Key in the desired End Offset relative to the Ahead Tangent and
press the Enter key to lock. Left-Click in the View to advance to the next prompt.

Prompt: Define Length - In this STEP, key-in and lock all desired Dialogue Options in the Cursor
Dialogue or Dialogue Box. Left-Click in the View to accept and advance to the next prompt.

A A AALE

NOTE: Press the Left and Right Arrow keys to cycle between Dialogue Options with the Cursor
Dialogue.
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B View 1, 2D Model (Horizontal) =R EER %"
[E~ Clat~ | BLLOCHNES &S
2 Line to be
EXTENDED

&

Trim/{Extend
Start Offset
End Offset 0000
Back Radius 000.0000°
Ahead Radius

9

= = |22 ]||2||Z
o = o ||o
o = =3l
]
=
< <

Length 1296.9214 Line to be Trim/Extend

g

|:| Loop Option TRIMMED Trim/Extend e
Feature Definition Use Active Feature

Prompt: Enter Start Point — Left-Click at the desired Start Point (PC Point) for the Back Curve.
o The entire Reverse Curve assembly will shift to accommodate new start point.

NOTE: If Linear Transition Length is NOT locked, the End Point will stay fixed as shown in STEP
7, and the Linear Transition Length and Angle will adjust to accommodate new Start Point.

o Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various Trim/Extend
methods for the Reference Elements. Left-Click in the View to complete the command.

NOTE ABOUT DIALOGUE OPTIONS: Individual Dialogue Options will disappear when they are
constrained by other locked Dialogue Options. For Example, the User will NOT see the Linear Transition
Length and Angle options when Back Radius, Ahead Radius, and Length are locked.

Dialogue Options

Description:
Trim/Extend Trim/Extend the Back and Ahead Tangents to meet the Reverse Curve.
Start Offset Locks the Offset Distance of the Start Point relative to the Back Tangent.
End Offset Locks the Offset Distance of the End Point relative to the Ahead Tangent.
Back Radius Locks the Back Curve Radius value.
Ahead Radius Locks the Ahead Curve Radius value.

Linear Transition |Locks the Reverse Curve Tangent Length between curves. REVERSE CURVE
Length WARNING: Avoid using a Linear Transition Length of 0. See Reverse Curve Warning.

Linear Transition

Angle Locks the Reverse Curve Tangent bearing angle defined relative to the Back Tangent.

Locks the total length of the Reverse Curve assembly. Length is measured along the
Length Back tangent from Start Point (PC Point) of Back Curve to End Point (PT Point) of
Ahead Curve.

The Back, Ahead, or Both Curves are looped around and terminate in the opposite
direction. See the example below.

Loop Option
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7D.2 Complex Elements

Creating a Complex Element (Horizontal Alignment) is accomplished with four distinct workflows:

Horizontal Alignment Creation Workflows

Limitations:

Workflow:

Complex by
Elements

This method creates a
single Complex
Element by joining
together a continuous
string of previously-
created Simple
Alignment Elements.

Graphically find a “Best Fit”
for an alignment by
individually laying out Lines
and Arc components.

Underlying Base ORD Elements will
retain Design Intent relationships
after being joined into a Complex
Element. Edits made to the Complex
Element can result disjointed/broken
due to conflicting Design Intent in
Base ORD Elements.

Complex by

This method creates a
Complex Element by
graphically
determining Points of
Intersection (PI). The
software automatically

Complex Elements created
with this method take to
edits in a predictable
manner. Underlying Base
ORD Elements are created
with Simplified Civil Rules.

Even if the combined user defined PI
locations and curve parameters are
not geometrically tangible, the
software will still draw the alignment,

distance, PI
coordinates, arc
lengths and radii.

Builder to create a Complex
Element

P draws in Lines Edits made through this without prompted the user with an
between user defined |workflow are less likely to error message. The result can be a
PIs - which are disjoint/break when disjointed/broken alignment.
tangentially connected Jcompared to Complex By
by Arcs and Spirals. Elements method.
This method creates a
Complex Element o .
AUTOMTATICALLY by Can be efficient way to This workflow may have tO. be .

_ finding a “Best Fit” automate relatively simply .attempted several. times with varying
Define By from previously- alignments. input parameters in order to get an
Best Fit created elements - . acceptable “Best-Fit”. This workflow

such as a surveyed Can be used to crea_te spiral | can produce undesirable results such
L transitions automatically. as non-tangent or broken elements.
existing road
centerline.
It is difficult to find a “Best Fit’ for an
This method creates a alignment with coordinates and
Complex Element by Files that contain aIignment bearing directions alone.
tabularly inputting data in tabular form - such
Geometry |data relating to as XML or CSV - can be The user must be careful that the
Builder bearing direction and |uploaded into Geometry DGN coordinate system and the

inputted geospatial information are in
agreeance. If not, then the
alignment may not be geo-
referenceable.
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7D.2.a Complex By Elements tool
This tool is used to join previously-created individual Simple Alignment Elements into ff
a single Complex Element. Complex
Geometry v
B View 1, 2D Model (Horizontal) »’ Complex By Element

£ Complex By PI

+  Define By Best Fit

Method ‘B Geometry Builder
Maximum Gap 01000 ,Q Geometry Connector

Feature A~

5%
Accept Complex

Feature Definition |Use Active Feature

Example Complex

Name

4

Locate Next Element

Q
R Q
% 3
0 - - -
k‘ _ Locate Next Element
Locate First Element , _ = 4
e mmmell PUple Arrow Indicates the 7 (°

direction of the resulting
Complex Element

Q
h
4 Locate Next Element

4 _ ]

@
@

@

Left-Click the Complex By Elements tool from the Complex Geometry dropdown

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Complex
Element a Feature Name.

In the Dialogue Box, select the Method to be used to create the Complex Element

Manual - Individual Simple Alignment Elements are selected manually and in sequentially order.
Automatic - The first Simple Alignment Element is selected and all connecting Simple Alignment
Elements (or elements within the specified Maximum Gap) are then automatically selected.

BEST PRACTICE: Use Trim/Extend operations when creating Simple Alignment Elements to
ensure there is no gap between Elements.

RECCOMMENDATION: Use a Maximum Gap value of 0.1000 for first attempt with the Automatic
method. If this Maximum Gap value does not work, re-check that there is no gap between Simple
Alignment Elements OR marginally increase Maximum Gap value.

Prompt: Locate First Element — Near the intended Starting Point of alignment, Left-Click on the
first Simple Alignment Element to be joined into a Complex Element. A purple arrow will display
the direction of the resulting alignment.

WARNING: Verify the purple arrow is pointing in the direction of stationing. Reversing a Complex
Element later in the design process can be problematic.

If the Automatic Method is chosen - advance to the next step.

If the Manual Method is chosen — Left-Click on the remain Simple Profile Elements in sequential
order.

Prompt: Accept Complex - Ensure all Elements to be included in the Complex Profile Element are
highlighted. Left-Click in the View to complete the command.
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7D.2.b Complex By PI

The *Complex by PI tool’ is used for creating horizontal alignments or Complex Elements without the need
to draft Simple Alignment Elements prior. The tool creates a Complex Element by graphically clicking on
the Points of Intersection (PI). The software will automatically draw in Lines between user defined Pls -
which are tangentially connected by Arcs. Advanced use of this tool allows for the placement of Spiral and
curve-to-curve (compound) transitions.

7D.2.b.i Complex By PI - Typical Workflow Example (No Spirals) ),-f
NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.” Gggfw{gﬁ",
B View 1, 2D Model (Horizontal) .-“’" Complex By Element

T v X, - /® /efo_",a == 5

< Complex By PI

& )

1 Rodius 1500000 " Define By Best Fit
Back Transition ~ BaCk/Ahead ij. If Radius is set ‘E* Geometry Builder
Type None Transition Set to toczr(ee;c;:etgcje';?r?ianIll ,Q Geometry Connector
Ahead Transition -~ " NOﬂe” . . J g

lines without an Arc.
Type Mane

Feature -~

Enter Next Pl/Back
4 Radius

& Radius

Example Complex

h

e : Enter Next Pl/Back
Q Radius

LY
Enter Next Pl/Back - [ ARG 150 0000
5 Radius 6
&b Radius

Left-Click the Complex By PI tool from the Complex Geometry dropdown.

Enter First Pl

& Radius

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Complex
Element a Feature Name.

Prompt: Enter First PI — In the View, Left-Click at the desired Starting Point location.

Prompt: Enter Next PI/Back Radius - Left-Click at the first PI location.
Prompt: Enter Next PI/Back Radius — Left-Click at the second PI location.

NOTE: At this point in the tool workflow, the Radius of the FIRST arc can be locked with
Dialogue Options. If the Radius is set to zero, two lines will be joined without an Arc.

Prompt: Enter Next PI/Back Radius - Left-Click at the End Point location.

NOTE: At this point in the tool workflow, the Radius of the SECOND Arc can be locked
with Dialogue Options.

Prompt: Enter Next PI/Back Radius - Right-Click in the View to complete the command.

(>
©
©
@>
©
o
o
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7D.2.b.ii Complex By PI - Spiral Transition Example

This tool can be used to create a Complex Element containing Spiral-Curve & Curve-Curve transition. In
this demonstration, the Complex Element is created with Design Standards enabled - which automatically
determine Spiral transition lengths depending on the User-inputted Radius, design- speed, and maximum
super elevation. Spiral transition lengths are pulled from the AASHTO Greenbook.

o

Complex
Geometry =

~  Complex By Element

6? . Complex By PI

~  Define By Best Fit

B View 1, 2D Model (Horizontal)
T' -'“r' -L/@/e’o_‘

Spiral Length automatically

Jé determined from Radius _ _
. “Er* Geometry Builder
(] Radius 1510.0000' and Design Standards
o » /A2 Geometry Connector
Back Transition
Type Spiral
Method Langth
Length 120.0000
o.nhead Transition
Type Spiral
Method Length Enter Next Pl/Back Radius
Length 120.0000 [1510.0000 JENE L
Feature -~

Example Complex

\\ Design Standards
-..\ enabled

Left-Click the Complex By PI tool from the Complex Geometry dropdown.

f'n 2 Lane\6% Super50 MPH Stopping Sight Distance

In the Dialogue Box, select a Feature Definition - if one is not already Active. Give the Complex
Element a Feature Name.

In the Dialogue Box, set Back and Ahead Transition Type to None and Method to Length.
Prompt: Enter First PI — In the View, Left-Click at the desired Starting Point location.

Prompt: Enter Next PI/Back Radius - Left-Click at the First PI location.

Prompt: Enter Next PI/Back Radius — Set the desired Radius value (1510’) for the FIRST Arc.
Notice how the Length for the Back and Ahead Transition is automatically set. Left-Click at
Second PI location.

AAAAANAAE
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Prompt: Enter Next PI/Back Radius — Set the desired Radius value (2000") for the SECOND Arc.
o Notice how the Transition Lengths are again automatically changed. Left-Click at the End-Point
location.

o Prompt: Enter Next PI/Back Radius — Right-Click in the View to complete the command.

B View 1, 2D Model (Horizontal) el =, !
—- 2P PPl s ballr=ieiit

J?.a

|+| Radus 2000.0000'

Spiral Transition lengths
are automatically
changed when Radius is

Enter Next Pl/Back
Radius

& Radius

Back Transition

Type Spiral
Method Length
Length 106.0000

Ahead Transition

ype Spiral Enter Next Pl/Back Radius
Method Length & Radius hid
Length 106.0000
Feature o~

Example Complex

2 Lane\f% Supens0 MPH

Stopping Sight Distance
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7D.2.c Define By Best Fit

This tool will automatically create a Simple or Complex Alignment Element based off a best fit from a
Reference Element - such as a surveyed existing centerline of road.

WARNING: In general, this tool should be AVOIDED. This tool can be useful for
painting the broad strokes of an alignment if run under IDEAL conditions. If the User

inputted Best Fit Parameters do not geometrically allow for a best fit - the resulting Complex
Complex Element will be disjointed, non-tangent, contain deflection points, contain Geometry ~
curve-curve segments. e Complex By Element

B View 1, 2D Model (Horizontal)
fag ¥ ©

Complex By P
Define By Best Fit

Envelope

Geometry Builder
& Best Fit Parameters:Envelope | EREIIN

BN

& Radius Rounding Geometry Connector
. r % Best Fit Parameters:Radius Rounding | [EIEN
Best Fit Make Complex Bement
. Include Spirals
Best Fit Parameters A Best Fit Parameters:Include Spirals |[H w REFerence Elemelﬂt
(surveyed centerline
Default Radius
Envelo 5.0000
. o % Best Fit Parameters:Default Radius | ESEIRNI
Radius Rounding 2.0000

Include Spirals

Force Symmetrical Spirals

Spiral Length Rounding

. Default Radius 400.0000°
Best Fit
Feature ~ Best Fit -
Feature Definition Baseline v
Name BL

Left-Click the Define By Best Fit tool from the Complex Geometry dropdown.

In the Dialogue Box, select a Feature Definition - if one is not already Active. Give the
Complex Element a Feature Name.

Prompt: Best Fit - Specify the best fit method with Dialogue Options. Left-Click in the View
to accept and advance to the next Prompt

Prompt: Locate Linear Object - Left-Click on the Reference Element
Prompt: Envelope - Key-in desired envelope value and Left-Click in the View

Prompt: Radius Rounding — Key-in desired radius rounding value and Left-Click in the View

Prompt: Include Spirals — Check the box in the Properties box or select with Cursor Dialogue
to have spirals inserted into the Complex Element. Left-Click in the View

AAAAL AL,

Prompt: Default Radius — Key-in the desired default radius. Left-Click in the View.
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Dialogue Options

Options: Description:
Make Complex Element: The resulting alignment is a single Line.
Best Fit Make Single Element: The resulting alignment is Complex Element made of
Lines and Curves.
The outer allowable boundary for the automatically created Complex Element. The
Envelope software will insert as many PPIs as necessary to create a best fit Complex

Element within the Envelope.

Radius Rounding | Best fit Arc radii will be rounded to the nearest value.

Include Spirals

If checked, the Complex Element will include spiral transitions between Lines and
Arcs.

Spiral Length
Rounding

The Spiral Length will be rounded to the nearest value.

Default Radius

Preferred radius to be used when finding a best fit.

7D.2.d Geometry Builder

This tool creates has the capability of creating a MicroStation OR ORD Element by tabularly inputting data
relating to line bearing direction/distance and arc lengths/radii.

If checked, Arc will be

SHE &=

%] Geometry Bui ool - Proposed Alignment.xml directed in the
2 X2 CLOCKWISE Direction

- — 6a7adal
Baseline - Alt 1 « || x: 24278719450 V: 1461825.3626 ~ Begin Point |

Example Element Name

Djj ~| Deg Min Sec + LS Survey Feet '| e =1 ,rj f §
| Bearing | Distance | Type | Clock | Radius | Length
N15°BZ44"E 69.2400 Line - * | Length > | 0.0000" 0.0000°
N24°4348"W R6.4787 Arc A | Radius * | Length * [120.0000° 170.4509 |
D sz
S742315"W 257 687 Radius * | Length > | 200.0000° 280.0000°
S34716°50"W 0.0000° 0.0000° |

User-Inputted data

No Line

Place Tangent Cor add i Ruled Place Close

=" Begin Point ~ NoLine = %7 = Perimeter=[542,2709'] Area=[46239.3986'2(1.0675a)] Closure=[564"46"12"E 348.7171']

Mot Closed
Begin Point

Fixed Point
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Symbol Description

Add New Creat Element. New Element will be shown at @ ocati
Geometry reates a new Element. New Element will be shown a ocation
Element Name Feature Name for the Element

Feature Definition

Set the Feature Definition of the Element
dropdown

Begin Point input | Coordinate inputs for the Start Point of the Element

Allows the user to input the Angular input type and units used to define the

Input Type option Element

If this is toggled, Lines and Arcs of the Element will be forced into tangency.
The software will lock constrained input cells and automatic make
adjustments and to ensure tangency between Lines and Arcs.

Force Tangent
Restriction

Create Complex | If this is toggled, the tool will place a single Complex Element. If NOT
Element toggled, will place Simple Elements for each line or arc in the table.

Create Graphic If this is toggled, the tool will place a MicroStation Element. If not toggled,
Element will place an ORD Element.

Create Ruled Civil | If this is toggled, the ORD Element will have Civil Rules Manipulators and
Elements Grip-Edit Handles. If not toggled, the ORD Element will be static.

Not Closed |The Element will not be automatically closed

The Element will be closed. A Line is automatically drawn from

@ 99090 9 0Q0QFCFQ

Begin Point . .
Close Element 9l ! the start point to the end point of the Element
Dropdown If this is selected, the User can enter End Point Coordinates. A
Fixed Point |line is automatically drawn from the last element in the table
end point to the User-inputted End Point Coordinates.
o Closing Element | No Line A line is drawn from the start point to the end point
Option Add Line No line is drawn.

When these buttons are pressed, the component type selected will be inserted

Insert Element . e
r into the element - at a position along the element dependent on the

Graphicall - .
raphicatly highlighted line in the table.
Insert Element These tools are used to insert a blank line in to the table. The User can then
Tabularly input data for the component.
0 Place Element When satisfied with the element preview, press this to create the Element

7D.2.e Geometry Connector

This tool is used to create complex spiral curve sets configurations - that are not easily solved by graphical
layout. This tool is used by specifying the connecting line, arc, and spiral segments and control which
segments are fixed and which can be adjusted to solve the layout.

7-83



7D.3 Offsets and Tapers

Offset are used on a reference ORD Elements to create a parallel copy of the Reference Element. For ORD

Elements, the Offset tools take the place of the Move Parallel tool — which is only compatible with

MicroStation Elements.

Tapers are a form of the Offset tool but the resulting ORD Element is NOT parallel to the reference
element. The Taper tool can quickly and precisely draw changes in the pavement width. Tapers are

commonly used with Point Control to model changes in pavement width with a Corridor.

Offset and Tapers are usefully to draw features that are set relative to the centerline of road - such as

edge of pavement, and striping elements.

TIP: The Reference Element can be offset with a value of 0 to essentially create a copy of the Reference

Element. If the Reference Element is edited, the Offset ORD Element with a value of zero will

automatically reposition with the Reference Element. This can be useful for creating ORD Elements to
represent centerline pavement markings - such as a solid double yellow lines or dashed yellow lines.

&4 OpenRoads Modeling v HE: « - T2 a=EF @ -

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Produ

£ Import/Export = % Civil Toggles - ) ' O *\. 1 :’ Jj, \f';

@ Design Elements = =° Reports =
W Standards * E v and Tapers* Curves~ ' -

General Tools L Single Offset Entire Element

® View 1, 2D Model (Horizontal) 7 Single Offset Partial il <=

=,

-
L Variable Offset Taper
1

[ ™ O 3ot - -L'E’BD_*T{.HTT—__’
- . Ratio Offset Taper

o &

e

Single Offset Partial

Centerline of Road (Edge of Pavement)

(Reference Element)

Single Offset Entire Element Variable Offset Taper
(Striping - Fog Line)

(Edge of Pavement)

Lines  Arcs  Point Offsets Reverse Spirals Modify
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7D.3.a Single Offset Entire Element

This tool will create an ORD Element that is parallel and offset from a reference element. The resulting
ORD Element will be offset the ENTIRE length of the reference element.

i

Offsets
and Tapers =

¥ Single Offset Entire Elernent

B View 1, 2D Model (Horizontal) [ |[-E (S

Single Offset Partial

"""" e =L Variable Offset Taper

6@' <L Ratio Offset Taper
Offset: -12.0000

Use Spiral Transitions

Mirror [l

Remaowve Offset Rule

Feature L
Feature Definition Use Active Feature

MName

XS_TL_Edge of Pavt e T S — -l

o Left-Click the Single Offset Entire Element tool from the Offset and Tapers dropdown.
If a Feature Definition is not already Active, select an appropriate Feature Definition and give the
Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate Element <Alt> to Pick element in complex — Left-Click on the Reference Element to

o be offset.

Press the ALT key to only offset an individual segment within a Complex Element - such an arc or
line.

Prompt: Enter Offset — Key-In the desired offset value in Dialogue Box OR in the Cursor Dialogue
o and press the Enter key to lock. Left-Click in the View to advance to the next prompt.

NOTE: At this point in the workflow, any parameters in the Dialogue Box can be manipulated.
Prompt: Mirror — Use the Up and Down arrow keys to cycle through the Mirror Options

Yes — Offset ORD Elements will be created on BOTH sides of the Reference Element
o No - Offset ORD Elements will only be created on the side of the Reference Element that the cursor
is placed.

Left-Click in the View to complete the command.
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Dialogue Options

Description:

If this box is checked, the ORD Element offset value will be locked with the value
Offset shown. If the box is unchecked, the offset will be unlocked - the final offset location
depends on the mouse cursor location in the View.

Spiral transitions and corresponding Civil Rules remain intact in offset ORD Element. If

:::ni:ili'::s this box is unchecked, spiral transitions on Offset ORD Element will not be editable.
BEST PRACTICE: Always keep this box checked.
Mirror If this box is checked, offset ORD Elements are created on both sides of the Reference

Element

If this box is checked, the offset ORD Element will NOT automatically reposition when the
Reference Element is manipulated. If this box is unchecked, Civil Rules and Manipulators
will be created between the Offset ORD Element and the Reference Element.

Remove Offset
Rule

7D.3.b Single Offset Partial

This tool operates identically to Single Offset Entire Element, except only a portion of the reference
element will be offset.

i}

Offsets
and Tapers »

B View 1, 2D Model (Horizontal) ¥ Single Offset Entire Element

it Single Offset Partial

J’b ~L Variable Offset Taper
Oiffset: ~L  Ratio Offset Taper
Use Spiral Transitions
Mirrer

Remove Offset Rule [

Distance ~

Lock To Start 1

Start Distance 10=20.0000
Lock To End
End Distance
Length 80.0000
Locate Element <Alt> to Fick element in
Feature - Epi
Feature Definition Uze Active Feature Start Parameters - <Alt> Lock To Start
Mame ¥5_TL_Edge of Pavt &b Distance:Start Distance | NI End Parameters - <Alt= Lock To End

&8 Distance:End Distance | [NENINI

Mirror

Mirror | [

Press the Left and Right
Arrow Keys to cycle to
Offset input
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o Left-Click the Single Offset Entire Partial tool from the Offset and Tapers dropdown.

If a Feature Definition is not already Active, select an appropriate Feature Definition and give the
Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate Element <Alt> to Pick element in complex — Left-Click on the Reference Element to
be offset.

NOTE: At this step in the workflow, the User is prompted to enter the Offset value AND the Start
Parameters. Use the Left and Right Arrow keys to cycle between the inputs.

Prompt: Enter Offset - Key-In the desired offset value in Dialogue Box OR in the Cursor Dialogue and
press the Enter key to lock.

o AND

Prompt: Start Parameters <Alt> Lock To Start — Key-In the desired starting station (relative to the
Reference Element) to begin the Offset ORD Element and press the Enter key to lock.

Left-Click in the View to advance to the next prompt.

NOTE: At this point in the workflow, parameters in the Dialogue Box can be manipulated.

NOTE: At this step in the workflow, the User is prompted to enter the End Station OR Length of the
Offset ORD Element. Use the Left and Right Arrow keys to cycle between the inputs.

Prompt: End Parameters <Alt> Lock To End - Key-In the desired ending station (relative to the
Reference Element) to end the Offset ORD Element and press the Enter key to lock.

o OR

Prompt: Length — Key in the desired length and press the Enter key to lock.
Left-Click in the View to advance to the next prompt.

NOTE: At this point in the workflow, any parameter in the Dialogue Box can be manipulated.

Prompt: Mirror - Use the Up and Down arrow keys to cycle through the Mirror Options

Yes - Offset ORD Elements will be created on BOTH sides of the Reference Element
o No - Offset ORD Elements will only be created on the side of the Reference Element that the cursor is
placed.

Left-Click in the View to complete the command.
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Dialogue Options

Description:

If this box is checked, the ORD Element offset value will be locked with the value shown

Offset adjacently. If the box is unchecked, the offset will be unlocked - the final offset location
depends on the mouse cursor location in the View.
Use Spiral Spiral transitions and corresponding Civil Rules remain intact in offset ORD Element. IF

Transitions

this box is unchecked, spiral transitions will not be editable.

Mirror

If this box is checked, offset ORD Elements are created on both sides of the Reference
Element

Remove Offset
Rule

If this box is checked, the offset ORD Element will NOT automatically reposition when the
Reference Element is manipulated. If this box is unchecked, Civil Rules and Manipulators
will be created between the Offset ORD Element and the Reference Element.

Lock to Start

If this box is checked, the offset ORD Element will begin at the start point of the Reference
Element

Start Distance

Allows the user to key-in the Reference Element start station for the offset ORD Element
to begin. The Lock to Start box must be unchecked for this parameter to function.

Lock to End

If this box is checked, the offset ORD Element will end at the end point of the Reference
Element

End Distance

Allows the user to key-in the Reference Element end station for the offset ORD Element
to end. The Lock to End box must be unchecked for this parameter to function.

Length

Once the start point for the offset ORD Element is established, the desired length for the
offset ORD Element can be keyed-in. The Lock to End and End Distance boxes must be
unchecked for this parameter to function.
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7D.3.c Variable Offset Taper

This tool will create a Taper between two points with different offset values and positions relative to a
Reference Element.

1}

Offsets
and Tapers =

Single Offset Entire Element j@

B View 1, 2D Model (Horizontal)

a3 ~ @ % ~ < ’9 ’9 '0 D <) sﬁ E =E '::ék_ IJ- P Single Offset Partial
& ; <L Variable Offset Taper
[] StartOffset  |10.0000 =L Ratio Offset Taper
(] EndOffset  |20.0000
Mirror |
Distance -~

] Start Distance |10+40.0000

Lock To Start [

Lock ToEnd [ Locate Element <Alt> to Fick element in
complex
End Distance |11+40.0000
Length 100.0000
Feature
Start Parameters - <4lts Lock
Feature Definition | Use Active Feature To Start 4
Start Offset D000 End Parameters - <Alt> Lock
Name X5_TL_Edge of Pavi ] [10.0000 hld To End
End Offset | ENEIN 4
: Press the Left and |
Il .
M::Z: = Right Arrow Keys to
cycle to between

parameter inputs

o Left-Click the Variable Offset Taper tool from the Offset and Tapers dropdown.
If a Feature Definition is not already Active, select an appropriate Feature Definition and give the
Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate Element <Alt> to Pick element in complex — Left-Click on the Reference Element
to be offset and tapered.

NOTE: At this step in the workflow, the User is prompted to enter the Start Offset value AND the
Start Station. Use the Left and Right Arrow keys to cycle between the two inputs.

Prompt: Start Offset - Key-In the desired offset value in Dialogue Box OR in the Cursor Dialogue
and press the Enter key to lock.

Prompt: Start Parameters <Alt> Lock To Start - Set the desired starting station (relative to the
Reference Element) to begin the Offset ORD Element and press the Enter key to lock.

Left-Click in the View to advance to the next prompt.
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NOTE: At this step in the workflow, the User is prompted to enter the End Offset value AND End
Station OR Length. Use the Left and Right Arrow keys to cycle between the three inputs.

Prompt: End Offset - Key-In the desired offset value in Dialogue Box OR in the Cursor Dialogue
and press the Enter key to lock.

AND

o Prompt: End Parameters <Alt> Lock To End - Key-In the desired ending station (relative to the
Reference Element) to end the Offset ORD Element and press the Enter key to lock.

OR
Prompt: Length - Key in the desired length and press the Enter key to lock.

Left-Click in the View to advance to the next prompt.

Prompt: Mirror — Use the Up and Down arrow keys to cycle through the Mirror Options

Yes - Offset ORD Elements will be created on BOTH sides of the Reference Element
o No - Offset ORD Elements will only be created on the side of the Reference Element that the
cursor is placed.

Left-Click in the View to complete the command.

Dialogue Options

Description:

If this box is checked, the start offset value will be locked with the value shown
Start Offset adjacently. If the box is unchecked, the offset will be unlocked and the start offset
location will be placed at the location of the mouse cursor.

If this box is checked, the end offset value will be locked with the value shown
End Offset adjacently. If the box is unchecked, the offset will be unlocked and the end offset
location will be placed at the location of the mouse cursor.

If this box is checked, offset ORD Elements are created on both sides of the Reference

Mirror
Element

If this box is checked, the offset ORD Element will begin at the start point of the Reference

Lock to Start Element

Allows the user to key-in the Reference Element start station for the offset ORD Element

Di
Start Distance to begin. The Lock to Start box must be unchecked for this parameter to function.

If this box is checked, the offset ORD Element will end at the end point of the Reference

Lock to End Elernent

Allows the user to key-in the Reference Element end station for the offset ORD Element

End Distan ) .
d Distance to end. The Lock to End box must be unchecked for this parameter to function.

Once the start point for the offset ORD Element is established, the desired length for the
Length offset ORD Element can be keyed-in. The Lock to End and End Distance boxes must be
unchecked for this parameter to function.
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7D.3.d Ratio Offset Taper

This tool creates a taper defined by a User-determined taper ratio. This tool is convenient because it is
common for highway design standards to prescribe pavement shoulder width or striping transitions in a
taper ratio form.

Offsets
and Tapers =

POSITIVE Ratio values ‘T Sinale Offset Entire Elerment
{ will taper to the right — ~ngeiEe e tene RN
of the start point. 0 Single Offset Partial | BRI ==

Variable Offset Taper

NEGATIVE Ratio values
will taper to the left of
the start point.

~
~L_ Ratio Offset Taper

P

4

Start Offset  |20.0000

EXAMPLE: 1:20 ratio

Ratio 1:20 : ! :
will widen 1" for every
J'. )
Hirer D 20' of length along the
Distance i baseline.
Lock ToStart [ ] Locate Element <Alt> to Pick element in

complex

Start Distance |10+20.0000
Lock ToEnd []
End Distance 11+7
Length 150.0000

XX

Start Parameters - <Alt> Lock
To Start

& | Start Offset | EINNE

Feature ~ End Parameters - <Alt>

Lock To End
% Ratio | [ER

Feature Definition

Name XS_TL_Edge of Pavt Mo

Mirror | {5 o

Press the Left and Right

Arrow Keys to cycle to
between parameter inputs

o Left-Click the Ratio Offset Taper tool from the Offset and Tapers dropdown.
If a Feature Definition is not already Active, select an appropriate Feature Definition and give the
Offset ORD Element a Name, in the Dialogue Box.

Prompt: Locate Element <Alt> to Pick element in complex — Left-Click on the Reference Element to
be offset and tapered.

NOTE: At this step in the workflow, the User is prompted to enter the Start Offset value AND the
Start Station. Use the Left and Right Arrow keys to cycle between the two inputs.

Prompt: Start Offset - Key-In the desired offset value in Dialogue Box OR in the Cursor Dialogue

o and press Enter to lock.

AND

Prompt: Start Parameters <Alt> Lock To Start - Set the desired starting station (relative to the
Reference Element) to begin the Offset ORD Element and press Enter to lock.
Left-Click in the View to advance to the next prompt.
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NOTE: At this step in the workflow, the User is prompted to enter the Ratio, End Station, and
Length. Use the Left and Right Arrow keys to cycle between the two inputs.

Prompt: End Offset - Key-In the desired offset value in Dialogue Box OR in the Cursor Dialogue and
press Enter to lock.

o AND

Prompt: End Parameters <Alt> Lock To End - Key-In the desired ending station (relative to the
Reference Element) to end the Offset ORD Element and press Enter to lock.

Left-Click in the View to advance to the next prompt.

Prompt: Mirror — Use the Up and Down arrow keys to cycle through the Mirror Options

Yes - Offset ORD Elements will be created on BOTH sides of the Reference Element
o No - Offset ORD Elements will only be created on the side of the Reference Element that the cursor
is placed.

Left-Click in the View to complete the command.

Dialogue Options

Description:

If this box is checked, the start offset value will be locked with the value shown
Start Offset adjacently. If the box is unchecked, the offset will be unlocked and the start offset
location will be placed at the location of the mouse cursor.

Allows the User to key-in the offset ORD Element taper ratio relative to the Reference

Ratio Element.

If this box is checked, offset ORD Elements are created on both sides of the Reference

Mirror
Element.

If this box is checked, the offset ORD Element will begin at the start point of the Reference

Lock to Start
Element

Allows the User to key-in the Reference Element start station for the offset ORD Element

Distan . . .
Start Distance to begin. The Lock to Start box must be unchecked for this parameter to function.

If this box is checked, the offset ORD Element will end at the end point of the Reference

Lock to End Element

Allows the User to key-in the Reference Element end station for the offset ORD Element

End Distance to end. The Lock to End box must be unchecked for this parameter to function.

Once the start point for the offset ORD Element is established, the desired length for the
Length offset ORD Element can be keyed-in. The Lock to End and End Distance boxes must be
unchecked for this parameter to function.
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7D.4 Points

ORD Points are used to find and organize coordinate and elevation information for a point location in the
2D Design Model. ORD Points can pull an elevation from a Terrain Models (such as existing or proposed

design surfaces), corridor/linear template, or a Horizontal Line with an Active Profile. Generally, ORD

Points are used to create design Layout Point Tables. BEST PRACTICE: Use the Analyze Point and
Analyze Between Points tools to quickly determine elevation and slope information that is NOT needed for

Layout Point Tables or for future reference.

TIP: When using ORD Points with Corridor and Linear templates, the elevation information is pulled by

selecting the Top Mesh.

Eﬂ OpenRoads Modeling =] H I-._d ’ gj k @‘ ﬂ% = & E| @y = =y
Home Terrain Geometry Site Layout Corridors Madel Detailing Drawing Production Drawing
r Tyky b | W 3] - | e R
< = ¥ SO0 ¥ X 2 Y
Import/Export  Design  Standards ~ Civil  Reports | Lines  Arcs  Point Offsets Reverse Spirals Modify  Complex
v Elements - v Toggles = v v v *  and Tapers~ Curves~ v v Geometry =
General Tools %+ Point al

+#  Equal Space Points
< Locate Point

2" Modify Paints

NOTE: The creation of a single ORD Point with an elevation component results in the creation of two

entities in the Project Explorer. The
Report Tables that have an elevation component.

3preint entity needs to be selected when creating Layout Point

%,E-::'E' —
¥ Items

OpenRoads Model
¢ Q I@ .

4 & grte201701_cor.dgn (Default)

4 -+ Points

¥ AD01: ADDT

Created with one
use of the Points tool

4 <y 3D Point: ADDT
+ A001: AOD1

> 4, Referenced Models
k.. Sight Visibility Sections
@} Aquaplaning
7 ConicSlope

> E Site Layout

PN 4 Not Featurized

PR+

2D ORD Point

(contains Elevation data in
Properties but does not

work with Reports)

3D ORD Point (select this
entity to create Reports)

2D ORD Point shown
again under the 3D

& Sheet Index
OpenRoads Standards
Subsurface Utilities Model

Survey

ORD Point dropdown
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7D.4.a Create Layout Tables with ORD Points

ORD Points are generally used to create design Layout Points. After creating all Layout Points, the Point Feature Offset Elevation Report is
used to gather point data. Point data is exported and manipulated in Microsoft Excel to show be shown in Plan Sheets.

ORD Point
Feature Name

| Reference Alignment
Baseline (Active) Alignment: MAINLINE

Station Offset Northing Easting Elevation Feature Report

Report Created: Monday, July 20, 2020
Time: 9:53:07 PM

Project: Default
Description:

ORD Points Report
created from the
ORD Software

File Name: C:\Users\survey. DJANDA\OneDrive - DJ&A, PCwy-grte201701_Granite\grie201701_layouts.dgn

Last Revised: 7/20/2020 21:51:41
Input Grid Factor:

Note: All units in this report are in feet unless specified otherwise.

——

Point Station Offset Northing Easting Elevation Feature
1001 1718.238 60.380 1457433 111 2433928.032 6347 583
1003 1718.238 64 380 1457429 711 2433930.139 6347 555
1002 1734.435 90.574 1457415.974 2433957702 6347.354
1005 1743.468 89 828 1457421 365 2433964 989 6347.350
1004 1743 470 80.599 1457429 211 2433960.130 6347 389

Station value is displayed in raw format (no + sign)

Point numbers may not be in

chronological order. Use Microsoft
Excel 'Sort' function to rearrange.

Offset value will be NEGATIVE if the point is located to the right of
the reference alignment (RT). POSITIVE Offset value if the point is
located to the Left of the reference alignment (LT).

Use Microsoft Excel to manipulate raw Station, Offset, and LT/RT
values to be shown in plan-sheet Layout Tables

Reference Alignment

and Notes to be
filled in manually

EX&PLE LA\UT INFORMATION

POINT | NORTHING | EASTING | STATION | OFFSET | LT/RT |ELEVATION | ALIGNMENT NOTES
1001 | 1457433.11 | 2433928.03 | 17+18.24 | 60.38 | LT | 6347.58 | MAINLINE |Edge of Pavement
1002 | 1457415.97 | 2433957.70 | 17+34.44 | 90.57 | RT | 6347.35 | MAINLINE |Top Back of Curb
1003 824 | 6438 | LT | 634756 | MAINLINE |Radius Point
wos || 13N Sheet Layout Table | 0 U & | 6347.30 | MANUNE |Back of Sidewalk

- created by the User in | ; ‘ ack or vldewa
1005 Microsoft Excel 347 | 89.83 | LT | 6347.35 | MAINLINE |Edge of Pavement
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7D.4.a.i Layout Point Table Workflow

This workflow demonstrates how to create a Layout Point Table to be used in a plan sheet using the Point
Feature Station Offset Elevation Report tool. This workflow assumes all ORD Points have already

been created.

[ .
“J OpenRoads Modeling HE « Lo h@E (3] o
m Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View Annotate Home
A nEC NG B Mg BT g
&, Explorer - X h Ve ~ ) - "
E 0 v PCul~ || = ttac Element ... Reports Ciwvil Corridor Asset Terrain Import Import Export
- — ools * v - Analysis* Reports *  pMan: Import = Geometry = 2 F
¥ Items v > Selection ¥y P Manager Y IRD  to IFC
Attri Openfonds - " Primary Selection Horizontal Geometry Report Model Import/Export
n y Horizontal Point Report
of YoF °
Saarch olo Profile Report
Pl
| . o
201701 (Default) S 17 Legal Report =r=
4 grte201701_cor.dgn (Default) 1 ® @0r
7 ) X0 /7~ 7= . %7 Map Check Report
b~ Alignments
5 Linear Geometry Station Offset Report
K2 30 Linear Elements Point Feature Station Offset Elevation Report
4 ¥ Points Station Base Report
- . Diata Point To Accept Selected
4 Not Featurized Superelevation Report Elements o
Do NOT select Points
witha + symbol.

These will not have
Elevation values in
the report

m
Only Select >

3D Points for >
use in report >

A003

> Referenced Models
B Cinht \icihility Sartinne M
| 3
& Sheet Index v
OpenRoads Standards v

Location

Location [

%
Locate Baseline Element

A001
Location

A002
Location

Parking Lot

A004

Sul

Sul File Tools Help

CAWFL Workspace\FLH_Divisions_Standard_Workspace\(

a Bentley Civil Report Browser - C\Usersh\survey DJANDANAppDatat\Local\ Temp\RPTOfy2s5cdxml

Station Offset Northing Easting Elevation Feature Report

TToTnCCAUTgT TopoeaTey
ProfileExistingProposedElevationExtended.xsl
ProfileStationElevation.xsl
ProfileStationElevationASCll.xs]
ProfileStationOffsetElevationASCllxs]
StationBaseCompare.xs|
StationBaseCoordinates.xs|
StationBaseCrossSlope.xs|
StationBaseSimpliedCrossSlope.xsl
StationBaseSingle.xsl
StationBaseVerticalClearance.xsl
StationBaseWGrades.xsl

StationOffset.xsl
StationOffsetAlongSingleAlignment.xs!
StationOffsetAlongSingleAlignmentExistGround x
StationOffsetAlongSingleAlignmentWRadius.xsl
StationOffsetElevationFeature.xsl
StationOffsetNorthingEasting xsl
tationOffsetNorthing EastingElevationFeature.xs
StationOffsetWithVersine.xsl
StationOffsetWSmoothingRadius.xsl
TransverseFeaturexsl

VerticalFace.xs!

R

CT ]

Report Created: Tuesday, July 21, 2020
Time: 6:15:10 PM

Project: Default
Description:

Baseline (Active)
Alignment: Outbound Line

C:\Users\survey DJANDA\OneDrive - DJ&A, PCiwy-
grte201701_Granite\grte201701_cor.dgn

Last Revised: 7/21/2020 18:09:54
Input Grid Factor:

File Name:

MNote: All units in this report are in feet unless specified otherwis

Point Station Offset Morthing Easting Elevation  Feature
AO01 50+16.37 7796  1457159.206 2433535.908 6347.819

AOD4 59+13.72  -82.00 1457703.713 2434223 378 6349.657

AO05 59+01.15 6045  1457689.011 2434217.703 6349.207

A002 59+17.37 -8568 1457706.017 2434226.249 6349.714

A003 59+3048  -0868 1457711.196 2434238 462 6349.862

< P
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AL AR

In the Project Explorer, select the ORD Points to be included in the Layout Table. Multiple Points
can be selected in the Project Explorer, by holding down Ctrl key when left-clicking on the ORD
Points

Left-Click on the Point Feature Station Offset Elevation Report tool.

Prompt: Locate Baseline Element — Left-Click on the desired Alignment. The report will display
Station and Offset values relatives to the selected alignment.

Prompt: Data Point to Accept Selected Elements — Left-Click in the View to create the report.

In the table options on the right side of the report, Left-Click on the
StationOffsetNorthingEastingElevationFeature report style.

The data displayed in this report can be highlight with the mouse cursor and then copy and
pasted into Microsoft Excel for manipulation.

7D.4.b Point tool

This tool creates an ORD Point at a User-defined location in the 2D Design Model. The elevation value for
the ORD Point can be inputted manually — OR - automatically pulled from a terrain model, corridor mesh,
or horizontal alignment with an active profile.

Listed below are the different elevation and rotation options for creating an ORD Point using the Point tool:

None

Elevation Mode - Dialogue Option

Description:

No elevation value is assigned to the ORD Point.

Value

Elevation value is inputted manually by the User.

Named Terrain
Model / Mesh

Elevation value is automatically assigned from a|Elevation Offset
terrain model or mesh (usually existing ground, aJAn ORD Point cab be vertically
design surface, or a corridor/linear template mesh) |offset from the actual elevation of

From

This option is used to create an ORD Point that’s|the reference terrain model,
placed along (snapped) a horizontal alignment. The|mesh, or alignment. For
Active Profile elevation at the horizontal point|€xample, an ORD Point with an

Alignment location is automatically assigned to the ORD Point. |Elevation Offset Value is set to -

WARNING: this mode is NOT compatible with|0.5" will have an elevation of 0.5’
MicroStation Elements - such as SmartLines. below grade.

None

Rotation Mode - Dialogue Option

Description:

The User is not prompted with a point rotation option. Points will be automatically
oriented in the true north direction (NO0°00'00"E)

Absolute Value |ORD Points are orientated in the inputted bearing direction.

Relative to
Alighment

The point is orientated relative to a reference alignment. If the Rotation box is NOT
checked, the point will be oriented in the direction of the alignment. If the Rotation box
is checked, the user can input the point orientation relative to the alignment. I.E. if the
Rotation is set to N90°00'00"E, the point will be oriented perpendicular to the
alignment, facing the right side.
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7D.4.b.i Point tool workflow with using Corridor finished grade (Top Mesh)
This workflow demonstrates how to create a point containing the finished grade elevation of a Corridor or Linear Template.

WARNING: The Top Mesh must be displayed to pull the finished grade elevation from a Corridor or Linear Template.

N

-

Point

-

¥  Point

B View 1, Default
v 4 @ RO NEE S

2 Equal Space Points
— -

1] g View Display -

R‘ZE' 'E:‘-_ ?:nunr.elv Levels = |&f =

& qrte201701_cor.dgn, Default
vB

#  Locate Point

g_-? Maodify Points

V8
V8| Ref, grte201701_cor.dgn, Default-3D

f.’\

Elevation -~

MName Used . "
Salect Reference Terrain - Reset Elevation Mode Mamed Terain Madel [ Mesh
XS_TC_Concrete Median Top . for Active Terrain Mode Reference Temain | TM
X5 TC Concrete Median Btm L] : Elevation Offset 0.0000
X5 TC_Barrier L]
P_TER_Design_Surface . . . -
Rotation
P MSH Bottom - RotationMode MNone
P_HYD_Pipe_Culvert . Feature

P_HAL_Centerline
P_GEO_Fimal_Void
P GEO Final S5pot Elevation

P GF0O Final | nw Prints

Feature Definition

Top Mesh is displayed in
the 2D Default Design
Model through the
referenced 3D Default
Design Model

Mame

Descnption

Mo Feature Definiion
ADD

Edge of Pavement
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®

Left-Click the Point tool from the Point dropdown
In the Dialogue Box, give the point a Name and a Description if desired.

NOTE: 1n a typical Plan Sheet Layout Table, the Name serves as the unique Point Number for a
Layout Point. The Description can be used for the Note column of a Layout Table - such as Top
Back of Curb.

TIP: When using this tool in succession - for example, to create a Layout Point Table - the Name
will be automatically numerically incremented. The first Name is entered by the User manually -
for example, "A001"”. After the first ORD Point is placed, the Feature Name will automatically
increment to "A002"”. The User should take care to place ORD Points in a logical and intended
sequence to reduce the risk of manually renumbering ORD Point Names.

In the Dialogue Box and Elevation Mode dropdown, select the Named Terrain Model / Mesh option.

NOTE: Only Terrain Models will be displayed in the Reference Terrain dropdown. Corridor and
Linear Template Meshes must be selected graphically.

In the Dialogue Box and Rotation Mode dropdown, select the None option.

Prompt: Select Reference Terrain — Reset for Active Terrain Model. Left-Click on the Top Mesh -
which is referenced into 2D Default Design View OR Left-Click on the Top Mesh in a separate View
showing the 3D Default Design

Prompt: Enter Offset - Key-in a value of 0 and press Enter to lock. Left-Click in the View to
advance to the next prompt.

Prompt: Enter Data Point — In the 2D Default Design View Left-Click at the desired location for the
ORD Point to complete the command.

Q V90 Q990 @

EXAMPLE LAYOUT INFORMATION 9
POINT | NORTHING EASTING STATION | OFFSET | LT/RT |ELEVATION | ALIGNMENT NOTES
1001 | 1457433.11 | 2433928.03 | 17+18.24 | 60.38 LT 6347.58 | MAINLINE |Edge of Pavement
1002 | 1457415.97 | 2433957.70 | 17+34.44 | 90.57 RT 6347.35 | MAINLINE |Top Back of Curb
1003 | 1457429.71 | 2433930.14 | 17+18.24 | 64.38 LT 6347.56 MAINLINE  |Radius Point
1004 | 1457429.21 | 2433960.13 | 17+43.47 | 80.60 RT 6347.39 | MAINLINE |Back of Sidewalk
1005 | 1457421.37 | 2433964.99 | 17+43.47 | 89.83 LT 6347.35 | MAINLINE |Edge of Pavement
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7D.4.b.ii Point tool workflow with an Alignment

This workflow demonstrates how to create a point containing the Active Profile elevation of an alignment. Civil AccuDraw Inputs are used to
place the point at an even station (123+00.00).

WARNING: Before this workflow is performed, enable Civil AccuDraw and the Station-Offset mode.

\ Station Offset
p:ﬂt enabled

® View 1, Default T =_ Ll \

r=b Je 1 @e O_‘-’ﬁ::__ ~  Point :

/ ©ond® - Li AL

Civil AccuDraw
enabled

Equal Space Points

Locate Point

F = Operation Cooi .: F "
Modify Paints pel Display Coordinates Favontes

Civil AccuDraw
Settings box

[] Auto Load

~

Elevation

|| Floating Origin

[+ Context Sensitivity

Elevation Mode From Alignment Ok. | Smart Key-ins

[] Elevation Offset 0.0000 9 & | Station [EEEGIN
: &|Offset | 0.0000'

Reference Elevation Agnment  |Inbound Line Preserve Method Locks

AccuDraw
Dialog box

Enter Offset Sticky Z Lock

Elevation:Elevation Offset | EIIE

]
4]

Always Show Compass

Rotation A .
| Show Accudraw Dialog
RotationMode MNone -
i

Feature Ll

& Station |123+00.00 o
Element |Inbound Line |4
& Offset  |0.0000" o

¥ Element

Feature Definition Mo Feature Definition
Locate reference element for
Name ADDE elevation

Description Centedine of Road
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Enable Civil Accudraw and the Station-Offset mode.

Left-Click the Point tool from the Point dropdown

In the Dialogue Box, give the point a Name and a Description if desired.

In the Dialogue Box and Elevation Mode dropdown, select the From Alignment option.
In the Dialogue Box and Rotation Mode dropdown, select the None option.

Prompt: Locate reference element for elevation - Left-Click on the d

Prompt: Enter Offset — Key-in a value of 0 and press Enter to lock. Left-Click in the View to
advance to the next prompt.

Press the ‘O’ Key*** and Left-Click on the alignment to set the reference element for Civil
AccuDraw operations.

OR

Set the Civil AccuDraw Reference Element in the AccuDraw Dialog box. Press the # putton and
Left-Click on the alignment. The Feature Name of the alignment will be displayed (Inbound Line)
when the reference element is set.

***The default ORD Software Keyboard Shortcuts has the ‘O’ key set up for the Civil AccuDraw
Set Origin tool.

In the AccuDraw Dialog box or in the Civil AccuDraw Cursor Dialog — enter the station and
horizontal offset parameter values to place the ORD Point at. Press the Enter key after each input
to lock the parameter value.

Prompt: Enter data point — Left-Click in the View to complete the command.
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7D.4.c Equal Space Point tool

This tool places multiple ORD Points at evenly-spaced Intervals. The ORD Points can be placed along a
reference element or between two User-defined point locations. WARNING: This tool can NOT pull ORD
Point elevation data from a terrain model, mesh, or active profile. This tool only allows the User to set a
constant elevation value for all ORD Points. TIP: After ORD Points are created with this method, the
elevations can be changed to match a terrain model, mesh, or active profile with the Modify Point.

Dialogue Box Options

Paramater: Description:
Want 3d Point If this box is checked, the Elevation value directly below is applied to all ORD Points
. ORD Points are placed between two User-defined point
Between Points .
locations.
Placement Method ORD Points are placed along or offset from a Reference
Along Element Element. The Reference element can be a Simple or Complex
Element.
Number of Places ORD Points at an equidistance interval distance along
Points the reference element or between points.
Places ORD Points at a specified Interval distance along the
Interval reference element. The first point is placed at the start point of
the reference element.
Spacing Places ORD Points at a specified Interval distance along the
Even reference element AND at even stations along the reference
element (i.e. 10+00, 11+00)
The user is prompted to input a maximum allowable interval
distance between points. The software will automatically
Max Interval . . ,
calculate a slightly smaller interval distance to place evenly
spaced ORD Points placed along the reference element.
Offset If this box is checked, the ORD Points are horizontally offset from the Reference
Element. A negative offset value will place points to the left of the alignment.
If this box is checked, an ORD Point will ALWAYS be placed at the end point of the
Reference Element - even when inputted interval distance doesn’t mathematically
End Points call for point placement at the end of the reference element. In this case, the interval
distance between the end point ORD Point and subsequent ORD Point will be different
than interval distance between all other ORD Points created with this tool.
When using this tool on a Complex Element. The spacing input parameters are
applied to each individual segment of the complex element. For example, with the
Bv Seament complex element shown above - if this box is checked, and the Number of Points
y Seg values is set for 5. A total of 15 ORD Points will be created (5 on each segment). If
this box is unchecked, a total of 5 ORD Points will be created, evenly spaced along
the entire complex element.
Rotation ORD Points are orientated in the inputted bearing direction.
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7D.4.d Locate Point tool

Dialogue Options

Description:

In the View, the User Left-Clicks at three locations. The User is then
prompted to enter the angle between location 1 and 2 (Angle 1)
and the angle between location 2 and 3 (Angle 2). An ORD Point is
placed at the center of the angles and locations.

Angle Resection

In the View, the User Left-Clicks at three locations to define two
tangents. The first location represents the start point of the tangent
Method . 1, the second location represents the end point of tangent 1 and the

Points of . . . . . .
Intersection start point of tangent 2 (the point of intersection), the third location

represents the end point of tangent 2. The User is then prompted to

input a Radius value to place a fillet (arc) the two tangents. ORD
Points are placed at the PC,PT, and center (origin) of the arc.

In the View, the User Left-Clicks at three locations to define an arc.

Points on Curve An ORD Point is placed at the center (origin) of the arc.

7D.4.e Modify Point tool

This tool changes the elevation (referenced source or value) and rotation of a previously-created ORD
Point. In the workflow shown below, the previously-created ORD Points were created with the Equal
Space Points tool and contain the same constant elevation value. The workflow demonstrates how to
change the elevation to pull from the existing ground Terrain Model.
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VPO PQOQ @@

Q0 .

B View 1, 2D Model (Horizontal) ¥ Point =] '@
By~ &g ~ 1 @0 0M&aDH A= .*  Equal Space Points

ORD Points created with
Equal Space Points tool

¢ Locate Point

2" Modify Points

(]

6

Select Elevation Mode

Elevation ~

i Elevation:Mode
Mode Named Temrain Model / Mesh |~ |
Elevation Offset .C_DDDD | :

Terrain Model
Elevation

Reference Terrain |Moose_Wilson Enter Offset

Rotation

RotationMode No Change

[7] Rotation NS0*00°00"E

Select Rotation Mode

Left-Click the Modify Point tool from the Point dropdown.

N ; - ocate Next Point-Reset to Complete
X Locate First Point -0mp

Elevation:Elevation Offset lll:l Il:l

Rotation: RotationMode

amed Temain Model / Mesh W

Select Reference Terrain - Reset for Active

Prompt: Select Elevation Mode - Select the Named Terrain Model / Mesh mode in the Dialogue

Box or Cursor Dialogue. Left-Click in the View to advance to the next prompt.
See Elevation Model Dialogue options for explanation of all Elevation Modes.

Prompt: Select Reference Terrain — Reset for Active Terrain Model - Left-Click on the existing

ground Terrain Model OR Right-Click if the desired Terrain Model is Active.

Prompt: Enter Offset — Key-In a value of 0 and Left-Click in the View to advance to the next

prompt.

Prompt: Select Rotation Mode - In the Dialogue Box or Cursor Dialogue, select No Change. Left-

Click in the View to advance to the next prompt.

Prompt: Locate First Point — Left-Click on the first ORD Point.

Prompt: Locate Next Point-Reset to Complete — Left-Click on the second ORD Point or Right-Click

in the View to complete.
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7E — EDITS TO HORIZONTAL GEOMETRY

Edits to Horizontal ORD Elements are accomplished with three distinct workflows:

WARNING: Edits made to Horizontal ORD Elements can affect position of Vertical ORD Elements. BEST PRACTICE: Check
the Profile Model after edits are made to a Horizontal ORD Element.

Workflow:

Horizontal ORD Element Editing Workflow

Grip-Edits,
Civil Rules
Manipulators,
and
Properties
Box Edits

Performed by graphically
selecting a Horizontal ORD
Element. Accomplished with
Grip-Edits, or changing
geometry parameter values
displayed in Civil Rules
Manipulators or Properties Box

Graphically find a “Best Fit” for an
alignment with grip-edits.

Edits can result in unfeasible geometry
without warning from the software.

Edits that conflict with underlying Base ORD
Elements, Civil Rules, and original Design
Intent can result in unpredictable behavior.

Edits can result in loss of tangency between
alignment components.

Table Editor
tool

Allows ORD Elements to be
edited tabularly. Parameters

- Back/ Ahead Tangent Length

- Back/Ahead Bearing Direction
- Back/Ahead Spiral Length

- Northing/Easting Coordinates
- Arc Radius

- Arc Length

that can be edited tabularly are:

Most stable form of editing — edits that
would result in unfeasible geometry will
be displayed in red and can be
recognized before edits are applied.

Best method to Insert and Delete a
PI/Arc.

Very easy to insert, delete, and edit
Spiral transitions.

After Table Edits are applied,
Complex Elements will be Simplified

It is difficult to find a “Best Fit’' for an
alignment with coordinates and bearing
directions alone.

After Table Edits are applied, the Complex
Element will be Simplified.

After Table Edits are applied, lines that are
not joined by an arc will be automatically
deleted.

Table Edits can only be performed on
Complex Elements. This tool will not work
on Simple Elements.

Horizontal
Modify tools

All tools found in Modify
dropdown in the Horizontal
panel

Types of edits include:

-Start Station value edits
-Station Equation creation/edits
-Reversing alignment direction
-Copying ORD Elements
-Extending Complex Elements
-Inserting curve edits

These tools are generally unique in
functionality and perform edits that can
NOT be achieved through alternative
means.

BEST PRACTICE: Insert arcs/PIs with the
Table Editor tool - opposed to the Insert
Fillet tool found in the Modify dropdown.
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7E.1 Grip-Edits

Grip-Edits are performed by selecting Grip-Edit Handles and dragging geometry points around in the View.
There are two types of Grip-Edit Handles that can appear when a Horizontal ORD Element is selected:

B View 1, 2D Model (Horizontal) o |

Hover-Over with
Cursor to display
Grip-Edit Handle Type

T e

Point Handles can be moved and placed at any location in the View. Point Handles are generally found
on the start and end points of lines and PI locations and radius of arcs. Point Handles will always be found
at User-defined geometry points during ORD Element creation.

For example, an arc created with the Arc Between Points tool using the Start/through/End-Point method -
will contain Point Handles at the Start, End, and arbitrary Through-Point.

Arrow Handles are moved on a fixed linear path. Arrow Handles are generally used to trim/extend lines
and arcs, move lines parallel, and rotate lines.

Base ORD Element Grip-Edit Handles are a “hidden” set of Grip-Edit Handles - revealed by Selecting a
Base ORD Element. These Grip-Edit Handles can be used to trim/extend the beginning and end tangent of
a Complex Element and to slide a PI point along a tangent.
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B View 1, 2D Model (Honzontal)
— | L @O0 == S

-

WARNING: Grip-Edits can result in a disjointed alignment if a Grip-Edit Handle Point or
Arrow conflicts with geometry parameter values (such as radius) or Civil Rules of adjacent
Elements.

7E.1.a Grip-Edits - PI Move Example

It is common in civil road alignment edits to move a PI location. This can be accomplished by moving the
PI to a new arbitrary location OR by sliding the PI along the back or ahead tangent.

7E.1.a.i Move PI to a new arbitrary location

= View 1, 2D Model (Horizontal) ==
ke vl @ 80N == S -

-

Point of Intersection

TIP: Left click on the
Grip-Edit Handle only
when the Information
Box shows desired type

Select the Complex Element.

Left-Click on the Point of Intersection Point Handle.

Move the Point Handle to the desired location. Left-Click to accept new location and
complete the command.
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7E.1.a.ii Move PI along tangent using Arrow Handles

To move a PI along a tangent - the Base ORD Line Element has to be Selected to reveal the Trim/Extend
Arrow Handle

B View 1, 2D Model (Horizontal) = RER ™

Select the Base ORD Line Element by Left-Clicking on the tangent to be edited, then
Right-Clicking again on the tangent.

o Left-Click on the Trim/Extend Arrow Handle.

Move the Arrow Handle to the desired location. Left-Click to accept new location and
complete the command.
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7E.1.b Move Tangent Line Parallel

To move a Tangent Line Parallel — the Base ORD Line Element has to be selected to reveal the Move
Parallel Arrow Handle

B View 1, 2D Model (Horizontal) =R EE

p

Select the Base ORD Line Element by Left-Clicking on the tangent to be edited, then
Right-Clicking again on the tangent.

Left-Click on the Move Parallel Arrow Handle.

Move the Arrow Handle to the desired location. Left-Click to accept new location and
complete the command.

7-108



7E.2 Civil Rule Manipulator and Properties Box Edits

Civil Rule Manipulators are displayed as orange and white text that appear when an ORD Element is
selected. Civil Rule Manipulators found in the graphics are also found in the Properties Box. Additionally,
the Properties Box may contain some additional Manipulators not shown in graphics.

B View 1, 2D Model (Horizontal) | oE1 3] | @ Properties - X
N R — = — -
n' OL ¢l ¥ 4 /@ /e O‘:"’ﬁ: E [k} K 4 5 Elements (1)
e ’ 4 ¥ Complex Element: Road CL
7 Line
Arc
7 Line
> . Line
. - s I8
Hover over the Civil Rule e
Manipulator with the > . Line
cursor to see the type. ;
/ Geometry w
Additional Civil Rules |4 TEEE TR v
Mam’pufafors Ahead Transition v
Ahead Taper v
Orange text Civil Rule Manipulators can be edited by Fillet Rule N
sm_ply Left-Clicking on the Orange text, keying in the o TN
desired value, and pressing Enter. Back Offsel 0.0000
Ahead Offset 0.0000"
. .. . Trim|Extend N
White text Civil Rule Manipulators only appear on Complex Elements. AR one
Back Taper o

White text can be edited by Selecting the appropriate Base ORD Element

within the Complex Element.

TIP: If all Civil Rule Manipulator text are white, the Element may be

Locked. See Locking and Unlocking Civil Rules.

To Select a Base ORD Element to edit Civil Rule Manipulators (white text):

B View 1, 2D Model (Horizontal) =N BT <"
-Gl LROCHNNES &K

Right-Click [

Left-Click on the Complex Element — at the location of the Base ORD Element.

Right-Click on the Complex Element — at the location of the Base ORD Element.

Now the Base ORD Element is selected. Civil Rule Manipulators will be orange and
editable.

A A

7-109




7E.3 Table Editor

The Table Editor tool is used to tabularly edit Complex Elements. To access the Table Editor tool:

B 1 h DR T v B Ay

Complex

Creation - Profiles =
file Creation ofiles

B View 1, 2D Model (Horizontal)
sl 4 @O0 i=

Grey values are for
information only and
NOT editable with the

Table Editor tool

Key-in new Click Apply to rebuild
f parameter ORD Element with new »
Repod Spiral input | Lengh values parameter values o

o Left-Click on the Table Editor tool

Prompt: Locate Alignment - Left-Click on the Complex Element to display the Table
Editor.

The first and last row in the Table Editor represent the Start and End Point of the ORD Element. The
interior rows represent PI Locations.

WARNING: After Table Edits are Applied — the Complex Element will be Simplified — which means Base

ORD Elements will be reconfigured with the most basic Civil Rules. See Simplify Geometry Tip and
Simplify Geometry tool.
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7E.3.a Table Editor - Inserting and Deleting PI's into a Complex Element

| m View 1, 2D Model (Horizontal) — =
[~ Olig~ i1 20N E=E

1

:j Alignment Table Editor: Road CL == X

fihea g Ahead

Tangeni

Bach e Hack

w'r 2+ 7% 1159592 - = ] ] —1 Insert Before [>

rser] AT

.|._|
3
»

e
3
b
3

In the Table Editor, select a row adjacent to where the inserted PI is to be placed by Left-
Clicking on the blank cell in the first column.

With the desired row selected, Right-Click anywhere in the table. Depending on the
selected row in relation to the desired new PI Location, choose the appropriate option:
Insert Before or Insert After.

Prompt: Enter PI Reset to End - In the View, position the cursor in the desired location
for the new PI Location. Left-Click to accept the location. (Right-Click to exit the
command)

e @@

Left-Click Apply to finish command and rebuild the Complex Element

Deleting a PI is accomplished with the Table Editor in a similar manner:

In the Table Editor, select the row of the PI to be deleted by Left-Clicking on the blank
cell in the first column

With the desired row selected, Right-Click anywhere in the table and select Delete.

Left-Click Apply to finish command and rebuild the Complex Element

LA
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7E.3.b Table Editor - Inserting, Removing, and Editing Spiral Transition

Spiral Transitions can be inserted, removed or edited by changing the values in the Ahead/Back Spiral
Length cells.

B View 1, 2D Model (Horizontal)
O AP WPl It

-+

=Fon x|

¢

A Parameter
BL Value

&1 Alignment Table Editor: Road CL - x
Back Tangent Back Back Spiral i Arc Ahead Spiral Ahead Ahead Tangent
Station Length Bearing Length Northing Easting Radius Length Length Bearing Length
= [1] 14587289915 (] 2435560.3112 || [ n320540°E
8 [ ]| 1458922 4918 | [ ] 24356816681 | 340.0000 | NE743'01"E
Change Spiral
L4 >
Parameter
R Spiral Input Len . e
_ Repon prel Inpu g ‘—] Input Type Q =

Change the value of the Back/Ahead Spiral Length.If the value is changed to zero, the

spiral will be removed.

If the value is changed from zero to a positive value, a spiral will be inserted.

Left-Click Apply to finish command and rebuild the Complex Element

In the Table Editor, the default Spiral Input Parameter is Length. The Spiral Input Parameter can be

changed to RL Value or A Parameter.
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7E.4 Modify tools
All tools to be discussed in this section are found in the Modify dropdown of the Horizontal Panel

&4 OpenRoads Modeling  + 1 kb « + 4+ & = R = CaUsers\survey.DJANDA\OneDrive - DI&A, PC\ORD Manual\ORD Manual.dgn [2D - V8 DGN] - OpenRo:

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View Annotate Home
Z Import/Export * 4% Civil Toggles = 3 \ 1" — - | ' EB Open Profile Model [>. Lines ~
% Design El 1t Report “ O M : = \f)) r’J Set Active Profil C
esign Elements v 3 eports ¥ v, Set Active Profile ~ Curves ~
) g p Lines Arcs Point Offsets Reverse Spirals Modify  Complex
i) Standards ~ v v v and Tapers~ Curves~ v - Geometry * |~ Profile Creation * 2L Element Profiles »
General Tools Horizontal <~ Start Station Vertical

,:" Add Station Equation

7  Add Internal Station Equation

~
L%

Add Single Internal Station Equation
+_ Copy Element
\= Transpose Element
v Insert Fillet
- Append Element

47 Geometry Builder Edit

7E.4.a Start Station

By default, all Complex Elements will have a station value of 0+00.00 at the start point. With the Start
Station tool, this value can be changed to - for example - 10+00.00.

NOTE: The Alignment shown below has already been Annotated to show Station Annotations. This tool
will change the internal stationing values, but not create Annotations.

B View 1, 2D Model (Horizontal) 7 Tiah= \

WGl POPCEHNESE SXP s

’ < Start Station

' Add Station Equation

~ Add Internal Station Equation

~ AddS ngle Internal Station Equation
+_ Copy Element

r=Transpose Element

= Insert Fillet

Append Element

? Geometry Builder Edit

- | / Enter Starting Station
Start Station Position Start Station [IETIIE
i & Stari Distance !

o Left-Click the Start Station tool from the Modify dropdown

Prompt: Locate Element - Left-Click on the Complex Element to be stationed to advance to the
next prompt.
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Prompt: Start Station Position — Key-in the start station position OR place the cursor at the
desired position in the View. Left-Click to advance to the next prompt.

o The Start Position is where the User-defined station begins along the Complex Element. Start
Position values are relative to the Start Point of the Complex Element — with the start point
equaling zero.

In this example, it is desired that the Alignment begin with a stationing value of 10+00.00.

o Prompt: Enter Starting Station — Key-in the desired Starting Station value. Left-Click to finish
the command.

B View 1, 2D Model (Horizontal) E=nhen X"

7E.4.b Edit Start Station Value

If the Start Station tool has already been used on a Complex Element - it can NOT be used a second time
(However, stationing can be removed in the Properties Box). Instead, the Start Station value can be
changed with a Civil Rule Manipulator Edit.

In this demonstration, the stationing will be edited such that the Mainline Alignment station equals
15+00.00 at the intersection of the Approach Alignment.
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® View 1, 2D Model (Horizontal) =8 EeR ™"
[~ S~ d PROCHDESH KT

Approach Alignment

o Place a Station-Offset label at the intersection of the Mainline and Approach Alignments

o Left-Click the Mainline Alignment

Left-Click on the Starting Location Civil Rule Manipulator and key-in the actual length along the
Mainline alignment to move the Starting Location to. Press Enter to accept new Starting

o Location.

Since the current start station is 10+00.00 and the desired location is at 11+27.05. The actual
length from the start point of the alignment is 11+27.05 - 10+00.00 = 127.05

o Left-Click on the Start Station Civil Rule Manipulator and key-in desired station (15+00.00).
Press Enter to accept new Start Station.

® View 1, 2D Model (Horizontal) =] @
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7E.4.c Add Station Equation

. . =r
To add a station equation to an ORD Element: r"J
Modif
NOTE: The ORD Element must have a Start Station before this i
tool is used. <~ Start Station
i ~ Add Station Equation o
B View 1, 2D Model (Horizontal) -

(>
©

©

o

Add Internal Station Equation

Add Single Internal Station Equation
t_ Copy Element
= Transpose Element

Insert Fillet

EnterAheadStation - (must
be preceded by a name)
Ahead Station m

Append Element

Geometry Builder Edit

Locate Back Station
Back Station | |EEER]

Left-Click the Add Station Equation tool from the Modify dropdown

Prompt: Locate Element - Left-Click on the ORD Element

Prompt: Locate Back Station — Key-in back station value and Left-Click to in the View to accept
OR graphically Left-Click at desired back station location OR in the Dialogue Box, key in the
actual distance from the start of the alignment to place the station equation.

Prompt: Enter Ahead Station (must be preceded by a name) — Key-in a name for the station
equation and then the ahead station value. An example would be ‘A15+4+00’. Left-Click in the
View to accept and complete the command.

NOTE: In this example the Name picked is simply ‘A" and the desired Ahead Station is 15+00.
The Name is just supposed to be an identifier for the Station Equation and can be any text
(doesn’t have to be a single character). For example, the Name can be ‘CurveTwo’. The Name
can NOT include numbers.
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7E.4.d Add Internal Station Equation

This tool is used to sync stationing between a previously stationed Mainline Alignment and a Parallel
Alignment. Stationing will be synced at the start of the two alignments and station equations will be
added to the Parallel Alignment after all curve sets.

Modify

<~ Start Station

B View 1, 2D Model (Horizontal) #*  Add Station Equation
Resulting LLOradH E s '332&2 ~/ Add Internal Station Equation o
Statl?n ' Add Single Internal Station Equation
Equation

+_ Copy Element
v~ Transpose Element

Insert Fillet

(’3: Geometry Builder Edit

2

%

Locate Reference Element

Mainline Alignment

o Left-Click the Add Internal Station Equation tool from the Modify dropdown

o Prompt: Locate Reference Element - Left-Click on the Mainline Alignment

o Prompt: Locate Target Element - Left-Click on Parallel Alignment to complete the command
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7E.4.e Add Single Internal Station Equation ;j

This tool works similar to the Add Internal Station Equation tool Modity
- EXCEPT - the User can pick the INDVIDUAL curve sets to add #  Gtart Station
a Station Equation to (opposed to adding station equations - '
after ALL curve sets) ~ Add Station Equation
P ~  Add Internal Station Equation
® View 1, 2D Model (Horizontal) ~/ Add Single Internal Station Equation o
-Gl 4 L0 -

i
. -

-

¢ Copy Element

= Transpose Element

Resulting
Station
Equation

Parallel Alignment

Insert Fillet

= Append Element

Z£7~  Geometry Builder Edit
Locate Transition Curve from .
Target Element

Locate another transition curve or
accept

Mainline Alignment
o Locate Reference Element

Left-Click the Add Single Internal Station Equation tool from the Modify dropdown

Prompt: Locate Reference Element - Left-Click on the Mainline Alignment.

Prompt: Locate Transition Curve from Reference Element — Left-Click on the desired spiral or
transition curve to be used for reference in station equation creation.

Prompt: Locate another transition curve or accept. If its desired to add station equations to
more than one curve set - Left-Click on the additional spirals or transition curves. If no other
curve sets need station equations - Left-Click anywhere in the View to advance.

Prompt: Locate Target Element — Left-Click on Parallel Alignment

Prompt: Locate Transition Curve from Target Element — Left-Click on the desired spiral or
transition curve to create a station equation for.

Prompt: Locate another transition curve or accept. If it's desired to add station equations to
more than one curve set - Left-Click on the additional spirals or transition curves. If no other
curve sets need station equations - Left-Click anywhere in the View to advance.

AR ALV A
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7E.4.f Copy Element

\/..J

This tool is used to create a copy of a Horizontal ORD Element. Modify
The resulting copied ORD Element will be on top of the original. it
If it is desired to copy AND move (translate) an ORD Element - <~ Start Station

the Transform tool can be used. =/ Add Station Equation

B View 1, 2D Model (Horizontal) = R NEn T RN T

(g5~ ©l gt~ ,@ ,ef/GT

&0

|
= ) &

# Add Single Internal Station Equation

¢ Copy Element o

= Transpose Element

| p——
— | =

Insert Fillet
= Append Element

Geometry Builder Edit

—

—— ————— — —

Left-Click the Copy Element tool from the Modify dropdown

Prompt: Locate Next Element to Copy — Reset Complete - Left-Click on additional ORD
Elements to be copied OR Right-Click in the View advance to the next prompt.

o Prompt: Locate First Element to Copy - Left-Click on the ORD Element to be copied.

Prompt: Accept Copy Selected Elements — Left-Click in the View to complete the command.
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7E.4.g Transpose Element

This tool is used to create a COPY of a Horizontal ORD Element with reversed direction/stationing. In the
Profile Model of the reversed Horizonal ORD Element, the Vertical ORD Elements will also be reversed.
However, Corridors from the original (unreversed) Horizontal ORD Element will NOT be copied and
reversed. The user must remake Corridors for the reversed Horizontal ORD Element.

NOTE: There is no tool in the software or workflow that will directly reverse ‘

the direction of an ORD Element. Modify

BEST PRACTICE: Verify the direction of a Horizontal ORD Element in v Start Station
creation or when being Complexed. ' Add Station Equation

"’ Add Internal Station Equation

(@] Properties - X B View 1, 2D Model (Horizontal)

[ ~  Add Single Internal Station Equation

’._| +_ Copy Element

N

> A Complex Element: Road CL
> A Complex Element: Road CL1

Transpose Element

Reversed ORD Element Insert Fillet

on top of original = Append Element

Geometry Builder Edit

——

General
Geometry

Extended

(€| <] ¢

Locate Next Element To

Feature Transpose Reset To Complete

Accept Transpose Selected
Elements

Left-Click the Transpose Element tool from the Modify dropdown

Prompt: Locate First Element to Transpose — Left-Click on the ORD Element to be reversed.

Prompt: Locate Next Element to Transpose — Reset Complete — Left-Click on additional ORD
Elements to be transposed OR Right-Click in the View to advance to the next prompt.

Prompt: Accept Transpose Selected Elements — Left-Click in the View to complete the
command.

AR AL A

7-120



7E.4.h Insert Fillet L"_‘J

This tool is used to insert an arc or deflection point into a Modify
Horizontal ORD Element.
~+~ Start Station

~  Add Station Equation

® View 1, 2D Model (Horizontal) = Add Internal Station Equation

[k

T T"F"!v lf@/e./QT*,x

Add Single Internal Station Equation

¢ Copy Element

= Transpose Element

7 Insert Fillet o

= Append Element

Geometry Builder Edit

Q

i ey

Left-Click the Insert Fillet tool from the Modify dropdown

o Prompt: Locate Tangent to Insert Curve - Left-Click on a tangent or Line component to insert
the PI into.

Prompt: Locate Vertex — In the View, Left-Click at the desired location for the inserted PI.
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B View 1, 2D Model (Horizontal)
G- sl - 4 S SPC VDS SXE: |
oop
Back Taper ~
Method
Back Transition ~
Type
Ahead Taper ~
Bl 1ictnod
] Ahead Transition ~
Type [Spial (]
Method lengh [V}
Length soooo0 |
Feature -~
Feature Definition |Use Active Feature
1

Prompt: Enter Through Point - In the View, Left-Click at the desired through point location for
the inserted curve to complete the command

o -
Key-in a curve radius into the Dialogue Box. Back and Ahead Spirals can be added to the curve
by adding Transition parameters in the Dialogue Box. In the View, Left-Click to the side of the

ORD Element where the curve will be inserted.
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7E.4.i Append Element PN

-—

L.
This tool is used to add Horizontal ORD Elements to the beginning or Modify

end of a previously-created Complex Element.

" Start Station
Note: The Complex Redefine tool can be used to add _

. ) . ) . ~/ Add Station Equati
Horizontal ORD Elements to the interior portion of an alignment. ' At Sl
,--”" Add Internal Station Eguation

~ Add Single Internal Station Equation
B View 1, 2D Model (Horizontal)

:'O_‘;z' 1 @ 6 E\,j@ |:. '_l | | ..

+_ Copy Element

v Transpose Element
Insert Fillet

= Append Element

Locate Next Element To
Add/Insert ——————

----- Bl 7 Geometry Builder Edit

Previously-Created |Poiims i mis o )
Complex Element o Locate Complex Element
4 i "\\ P

; f - SN
1

Left-Click the Append Element tool from the Modify dropdown

Prompt: Locate Complex Element — Left-Click on the previously-created Complex Element.

Prompt: Locate Element to Add/Insert - Left-Click on the first ORD Element to be added to the

beginning or end of the Complex Element

Prompt: Locate Next Element to Add/Insert — Left-Click on the next ORD Element to be added
OR

@ 099

Right-Click in the View to complete the command.

7E.4.j Geometry Builder Edit
This tool is used to edit Horizontal ORD Elements in table form.

BEST PRACTICE: Use this tool with Complex Elements that were created with the Geometry Builder tool.
Use the Table Editor tool to make table edits for Complex Elements that were created with tools other
than the Geometry Builder - such as Complex By Elements or Complex By PIL.
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7E.5 Common Tools

Common Tools are used to make edits to both Horizontal and Vertical ORD Elements.

ﬂ OpenRoads Modeling = H l'._t:g * - ’ lg] h‘ %\ %% = [& |—L| @ =

Home Terrain Geometry Site Layout Cornidors Maodel Detailing Drawing Production Drawing View Annctate

£ Import/Export ~ _:%:_ #»  HH Open Profile Model Il ﬁ % I & E;} /‘/ f_,;;; J,_y

|#3 Design Elements ~ “ |#% Set Active Profile

. Civil  Reports Lines Curves Element Modify Complex Transform  Simplify Complex Table
Wy Standards * Teggles = v b Profile Creation = b b Profiles = = Geometry - Geometry Redefine Editor
General Tools Vertical Common Tools
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7E.5.a Transform

In its simplest use, this tool will move (translate), rotate, or scale an ORD Elements — with the option of
creating a copy in the processes. This tool also contains predefined transformation functions which can be
used to change the units of an ORD Element. For example, an ORD Element that was drafted in Feet can
be converted to Meters with this tool.

J‘a Transform E|05 — e *

Transformn: | &2 Foot To Meter T | e

°' Copy %2 Foot To Meter

Transform: 521 Foot To Meter v ..y

| [ ]
Copy = O e |0 o

&2 Foot To USFoot

Seale: | =t Meter To Foot Predefined Scale: | Scale v | G
Scale: S2xMeter To USFoot Transformations Scale: (03048
Scale 7: %22 USFoot To Foot Scale 7: | (.3048
About: 5t USFoot To Meter About- | Zero Origin -
H E X H k! X

Contains Predefined Transformations. When a Predefined Transformation is
selected - appropriate Transformation Type and Values will be
automatically set

Transform
dropdown

Browse Transforms | Used to locate Custom Transformations that were previously created.

Used to reset Predefined Transformation Types and Values if altered by the

Reset Transforms
User

Creates a Custom Transformation from the Transformation Types and

Save Transforms .
Values currently displayed.

Duplicate Used to duplicate a Predefined Transformation to be used as a template to
Transforms create a Custom Transformation.

Delete Transforms | Deletes a Custom or Predefined Transformation

If this box is checked, a copy of the original ORD Element will be retained

AAAA A AR

Copy after Transformation is performed.
If a Fence has been created, this option is used to Transform all Elements
Use Fence s
within the fence.
Type of Transformation to be performed. Active Transformation Types are
highlighted in orange. More than one transformation type can be active.
(|
14 Translate (Move) Elements
o Transformation % Rotate Elements
Types

[ ]
i-.id Scale Elements

[ Scale Elevation (Z-Direction) - When enabled, gives the option to

scale elevation components of Element
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7E.5.a.i Transform Example Workflow

In this demonstration, a Reference Element will be copied, translated (moved), rotated and scaled - to
create a new Complex Element.

&1 OpenRoads Modeling v HE R « - tTEEa=EFa -
Home Terrain Geometry Site Layout Corridars Muadel Detailing Drawing Production

@
@

o
Che

View Annctate
7 Import/Export by (_ 3 EH Open Profile Model _JL = I — |,_‘ ‘/ r; .
g L - L L ¥
o Design Elements ~ - _' \ 5 Set Active Profile |_ \_ - e / fy /
) Civil Reports Lines Curves Element Modify Complex Transform| Simplify Complex Table
W Standards ~ Toggles + v b~ Profile Creation ~ v v Profiles = v Geometry ~ Geometry Redefine Editor
General Teols Vertical Common Tools
J& Transform Elements ~ — # | ® View1, 2D Model (Horizontal) =N EER(="
Transform: | Select o fransform ... JJ ag 7 ‘IY '4( | & z ze ’0 D "" ﬁ) e=alcy) Cl? I:::}l:fv I*
L] [ ]
v Copy il e et f
New
Translate: | Cursor Paint v Complex Element Warning
Rotate: | Angle =
Angle:  30°00°00" | Transfarming civil elements will simplify and remove
4 referencing rules. Hide this warning for the remainder of this

Scale: | Scals v |4 " session? ’ ’

Scale: 125

About: | Accept Point - Yes Mo

HE x
Reference
Element

Left-Click on the Transform tool in the Common Tools panel.

The following Warning message will appear when using this tool for the first time in the session.
Left-Click on Yes.

Prompt: Identify Element — Check the Copy box and select the Transportation Type icons to be
used in the transform.

NOTE: Transportation Types can be used individually or combined (as shown in this
demonstration).

For example: An ORD Element can be moved only by toggling on Translate (Move) Elements
and unchecking the Copy box.

In the Dialogue Box input desired parameter values relating to the Transportation Types
selected in the previous step.

In this case, the Reference ORD Element will be copied and the New Complex Element will be
scaled by 1.25 and rotated by 30°

Left-Click in the View to create the New Complex Element.
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7E.6 Effect of Horizontal Edits on Profile Elements

Edits made to Horizontal Alignments will always have consequences to the Vertical Profile Elements in the
Profile Model. The software will attempt to maintain the position of vertical elements relative to the
existing ground and geometry points on horizontal curves.

BEST PRACTICE: After edits are made to a Horizontal Alignment, open the Profile Model to address
Vertical Profile Elements that may have shifted.

7E.6.a Demonstration 1: Extend first tangent of the alignment

¥ View 1, 2D Model (Horizontal) = Bl ===

After editing, the new Start
Point will have a Station
value of 10+00. Stationing
is updated in Horizontal and
Vertical alignments to reflect
new start point.

.l._'u ol v & O O8O

Original Start
Point

Original Start Point

7-127




d Table Editor of
Profile BEFORE

Back
Back ) ) Curve K H
Tangent Slope Station Blewvation Length Value Ed |t
63574376 [N | : 3. 10.0000
6355 6200 80 0000 205820 [J|o5s5% 160.0000
6361.0000 100.0000 62.8592 [J|2.14% 55.0000
63670000 150.0000 59,6842 [l 145.0000
6366.0000 100.0000 421875 [/ 200 100.0000
. o=
Apply
B View 2, Profile - Road CL [ |- [ESm]
i_t;.".l:..'v lzfe’OmEE EB'EE I:l'__‘J PYE El"—(—ﬁ

Profile AFTER
Notice gap edit
formed in
edited area

[ - -
g_‘J Profile Table Editor: BL .
Table Editor of
Back Profile AFTER edit
Tangent Back Station Elevation Curve K
g Slope Length WValue
[E=iglaing]
5357476 [N I [ | - 53 10,0000
63596200 £0.0000 209820 [J/055% 160.0000
6361.0000 100.0000 £2.8592 [1f2.14% 55.0000
6367.0000 150.0000 59.6842 O 145.0000
63660000 100.0000 421875 1) 2.00% 100.0000
e [
Apply

In this demonstration, the Profile behaved in an intuitive manner - the Profile was kept in the same
position relative to the original start point. Only the PVI stationing changed to reflect the new start point
and the update in station values due to the horizontal edit.

TIP: For this situation after the edit, the Starting Location of the stationing can be changed to the
location of the alignment’s original start point. By doing so, stationing values down line of the edit are
preserved.
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7E.6.b Demonstration 2: Move PI location in middle of the alignment

When a PI is moved in the middle of an alignment, then 7 elements are affected by the edit:

B View 1, 2D Model (Horizontal) EI@

Bearing Direction stays fixed

Back Tangent 1 Length is changed

PI Location, Radius, and Back Bearing Direction stays fixed

Back Curve 2 Arc Length and Ahead Bearing Direction are changed

Back Tangent 3 Bearing direction and Length is changed

Radius is fixed

4
Curve PI Location, Arc Length, Ahead/Bearing Direction are changed

Ahead Tangent 5 Bearing direction and Length is changed

PI Location, Radius, and Ahead Bearing Direction stays fixed

Ahead Curve 6 Arc Length and Back Bearing Direction are changed

Bearing Direction stays fixed
Length is changed

A A A A

Ahead Tangent 7
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7F — CREATE VERTICAL ORD ELEMENTS

After creation of Horizontal ORD Elements, the User can create Profiles to represent civil features, such as
the centerline of road or culvert profile. Vertical ORD Elements can be assigned and Activated to a
Horizontal ORD Element to define an ORD Element in all 3-dimensions.

There are two categories of Vertical ORD Elements: Simple Profile Elements and Complex Profile
Elements.

B View 2, Profile - Road CL E@

Simple Profile Element:
Simple Profile Element: Curve
Line

TIP: Simple Profile Elements can be joined together to create a Complex Profile Element with the
Complex By Profile Elements tool. See Complex Profiles for additional Profile creation methods.

WARNING: Vertical ORD Elements creation tools can only be used in a Profile Model.
General Tool Locations

All tools needed to create Vertical ORD Elements are found in the Vertical panel of the Geometry ribbon of
the OpenRoads Modeling workflow.

:J OpenRoads Modeling v H "._' - - ; = k = Ch\Users\survey, DJANDANOneDrive - DJ&A, PC\ORD ManualhORD Manual.dgn [2D - V8 DGN] - OpenRoads Designer CONMECT Edition
Home Terrain Geometry Site Layout Corridors Meodel Detailing Drawing Production Drawing View
o < / v ) g a - EH Open Profile Model D=
q, - Import/Export T I/ » Offsets and Tapers p —
. . R & o O b d \J’J |_ \_ L ‘ !_\,.
B v #; Design Elements ~ L . . . A Reverse Curves ~ 5 Set Active Profile
Element . ) Civil Reports Lines  Arcs  Point Modify  Complex Lines Curves Element Modify Complex
& Selection ... ™ #1 Standards ¥ Toggles = v v v T = Spirals * v Geometry * }i Profile Creation v v Profiles = v Geometry *
Primary Selection General Tools Harizontal Vertical
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7F.1 Profile Model Basics

All Horizontal ORD and MicroStation Elements created in a 2D Design Model 21 have a corresponding
Profile Model EE that can be accessed by the User. A Profile Model can be thought of as a profile or
elevation view of a Horizontal Element. The Profile Model appears as a grid with the X-axis representing
increasing stationing along the Horizontal Element and the Y-axis representing elevation.

NOTE: The Profile Model B2 grid will always appear with stationing increasing along the X-Axis and the

View cannot be rotated. The Horizontal Alignment direction in the 2D Design Model s arbitrary
because the View can be rotated. The User should be aware of the direction of the Horizontal Alignment
when drafting in the Profile Model. When the Profile Model View is active, blue arrows representing the

alignment direction will appear along the Horizonal Element (in the 2D Design Mode QJ)

7F.1.a Accessing a Profile Model

The Profile Model for any Horizontal Element can be accessed in two locations with the Open Profile Model

tool EH :

NOTE: Profile Models do not appear in the Model Menu. Profile Models Ef can ONLY be accessed
with the Open Profile Model tool

Access Profile Model with the Ribbon

Left-Click the Open Profile Model EE tool in the Vertical panel.

Left-Click on the Horizontal Element in the 2D Design Model Q.

Open a new View window and Left Click anywhere in the View OR Left-Click anywhere in the 2D
Model View.

A

Access Profile Model with the Pop-Up Icon Menu

In the 2D Design Model QJ, Left-Click and hover over the Horizontal Element with the mouse
cursor until the Pop-Up Icon Menu appears.

Left-Click on the Open Profile Model tool @ in the Pop-Up Icon Menu.

Open a new View window and Left Click anywhere in the View OR Left-Click anywhere in the 2D
Model View.

A 4h4

See next page for workflow graphic.
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Bl b N

[2

Blue Arrows point
in the direction of
Alignment

Open Set Profile Lines
Profile Model Active Profile Creation *
Vertical

e ——

. LA

o L

N
i

Curves Element Modify Complex

Profiles » Geometry =

CE

Elevation

2, Profile - Road Cll

Start Station
Location
(12+00)

Grey Vertical Lines
at PC and PT of
Horizontal Curves

Grey Shading in
Horizontal Curve limit

Profile Model E

End Station
Location
(16+02.79)

Complex
Profile Element

e View Attributes - View 2

2- |2y}

View Number: -y Ly

(‘_ Presentation
[ view Setup
Ciwvil
Exaggeration

51.: v |

Stationing along
Horizontal Alignment

~

Vertical Exaggeration
dropdown

7-132



7F.1.b Changing the Vertical Exaggeration of a Profile Model

By default, a Profile Model will exaggerate the vertical scale of the grid by 10 times that of the horizontal
scale (1H:10V). The 1H:10V vertical exaggeration is useful to the User because FLH Road Plan & Profile
sheets typically shows Road Profiles at the same 1H:10V vertical exaggeration. When designing culverts
or other civil features it is useful to view the Profile Model with less or no vertical exaggeration (i.e.
1H:1V).

The Vertical Exaggeration of a Profile Model can be changed in two possible ways:

Change Vertical Exaggeration in the View Attributes menu:

Left Click on the View Attributes icon & to bring up the View Attributes menu. (This STEP is
shown on previous page)

Under the Civil dropdown, Left-Click on the Exaggeration dropdown.

e e

Select the desired Vertical Exaggeration (i.e., 1, 2, 5, 10, 20, 50, 100).

Civil * A

Exagoeration

AR |~
1
[&

|5
10
20

= 1]
100

Change Vertical Exaggeration with Mouse Scroll-Wheel and Shift key:
Left-Click anywhere in the Profile Model View.

Press and hold the Shift key. While holding the Shift key, spin the Mouse Scroll-Wheel. Spinning
upwards will increase the Vertical Exaggeration. Spinning downwards will decrease the Vertical
Exaggeration.

NOTE: The Mouse Scroll Wheel Method produces unrounded values of Vertical Exaggeration (i.e.
1H:6.0926V). The View Attributes Method only contain the values listed in the dropdown. It is not
possible to create a custom exaggeration, such as 1H:3V.

TIP: The value of Vertical Exaggeration obtained with the Mouse Scroll-Wheel Method can be checked in
the View Attributes menu as shown above.
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7F.1.c Activate Terrain Model - Show Terrain Model in a Profile Model

To give a Profile Model context, it is necessary to show the existing ground surface or other relevant
Terrain Models. Active Terrain Models will be automatically displayed in a Profile Model — given the
Horizontal Element is placed within the boundary of the Terrain Model.

Generally, the Existing Ground Terrain Model needs to be Active for design purposes. For a typical FLH
project DGN setup, the Existing Ground Terrain Model will reside in the DGN with a suffix of _sur.dgn.

The _sur.dgn needs to be Referenced into the current .dgn file to for the Existing Ground
Terrain Model to be Activated.

NOTE: Only one Terrain Model can be Active at any given time. Use the Add Surface To Profile tool

To Activate a Terrain Model with the Pop-Up Icon Menu:

Left-Click and hover over the Terrain Model with the mouse cursor until the Pop-Up Icon Menu
appears.

o Left-Click on the Set As Active Terrain Model tool ‘D\] in the Pop-Up Icon Menu.

To Activate a Terrain Model with the Ribbon:

o Left-Click on the Set Active tool under the Active dropdown.

Prompt: Locate Terrain Model to set as Active — Left-Click on the Terrain Model to complete the

command.
€, Explorer — b4 / OpenRoads Modeling v H |5' . - @ = ~ Q, oy ﬂ 8= 3 C\Users\survey.DJANDAY
¢ Items " Home Geometry Site Layout Carridors Madel Detailing Drawing Production
OpenRoads Model ~A R * & B FromFile Y d};g %f!)] Oy Edit Complex Model -
a O v =2| From Graphical Filter ~y " &Y Feature Management ¥ A3
- . Element ..., Additional  Active  Eqit Transform
‘S(s.-c.": olo ¢ & Selection ... * 4% From Elements Methods ~ ¥ Model 4 Boundary Options ~
falil
o | [imary Selection Create A2 set Active Edit
“ grte201701_ali.dgn (2D Model (Horizontal))
> 7 Alignments B View 1, 2D Model (Horizontal) B Clear Active [roe] B[]
M~ &1 L ® 00 by e Gy G
8 Terrain Models g T OF M LLAOMOHDN AR LIS

> ’f“[ Corridors

€\ Linear Template
> Linear Geometry

[& 3D Linear Elements

Terrain Model

I + Paoints

Boundary

4 <y Referenced Models

4 » grte201701_sur.dgn (Default)
~ Alignments
4 % Terrain Models
4 ~ Existing_Boundary
>

'fu[ Corridors

& Properties

p B Set As Active Terrain Model
% Export Terrain Model r
¥ Sheet Index
@ Zoom
OpenRoads Standards
. Isolate
Subsurface Utilities Model
Clear Isolate
Survey v

7-134



To Activate a Terrain Model with the Project Explorer:

Locate the Terrain Model in the Project Explorer.

' g
2 g

Right-Click on the Terrain Model and select the Set as Active Terrain Model option.

BEST PRACTICE: Activate the Existing Ground Terrain Model as a part of the Creating a New DGN

Process.

NOTE: A new DGN file created with a 2D Seed File will only contain a 2D Design Model QJ. When a
Terrain Model is Activated, the software will automatically and additionally create a 3D Mode/ ®. The
newly created 3D Model & will automatically be Referenced into the 2D Model 2. 1n other words, 3D
Elements are projected into a 2D Design Model & through a referenced 3D Design Model W, A3D

Design Model W will be automatically created whenever 3D Elements (such as a Terrain Model) are
introduced and Activated in a DGN. Another example would be Activating a profile.

&) References (2 of 2 unique,

Tools Properties
ey

'.l— ¢‘

-~ e B X

Hilite Mode: | Boundaries ~
Slot Y2 3 File Name
2

<

Scale | 1.000000000

Offset X | 0.0000

al | ]

Display Ovemides: | Allow

Mo

Georeferenced:

grte201701_ali.dgn
1 grte201701_sur.dgn

MNested Attachments: | Mo Mesting

2D Design Model
References @

'!.b('.:'h * ‘r

Terrain Model is Activated
" Madel scription Log
& 3D Model Ref
Default Master Model

*E y 2 A @

-

Mesting Depthe

-

Mew Level Display: Config Variable =~

3D Design Model automatically
created and Referenced into
the 2D Design Model when the

&

Rotation | 00%00'00"

1
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7F.1.d Show Multiple Terrain Models in a Profile Model

By default, the Activated Terrain Model will automatically be projected into the Profile Model of a
Horizontal Element. Additional Terrain Models can be projected into the Profile Model of a Horizontal
Element with the Add Surface To Profile tool:

-

B View 1, 2D Model (Horizontal) E=nEcE |
m-dl%~- 4 PLPROODEE IR '

Lo .

3D Design
Model &

Parking Lot
Terrain Model

Left-Click and hover over the Horizontal Element with the mouse cursor until the Pop-Up Icon
Menu appears.

Left-Click on the Add Surface To Profile “#= icon.
Prompt: Locate Reference Surface — Left-Click on the Terrain Model

Prompt: Locate Reference Surface or Reset to End - If desired, select another Terrain Model OR
Right-Click in the View to complete the command.

A AL
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B View 3, Profile - Example
A

6345.5

iv| 4 © 90O & B 1o ke

Profile Model

RESULTING
Projected Parking Lot
Terrain Model Profile
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7F.1.e Show Corridor and 3D Elements in a Profile Model with Create 3D Cut

By default, a newly-created Horizontal ORD Element will ONLY show the Active Terrain Model Profile
(typically the existing ground) in the Profile Model. 3D Elements that cross the Horizontal ORD Element,
such as a Corridor, can be shown in the Profile Model using the Create 3D Cut tool.

® View 1, 2D Model (Horizontal) oS | = Culvert = | @ | &3

Road Corridor before 3D Cut
Elements

i 6347.5
e — —\ Select Placement Method
.0 Placement Method | (¥t | ~

"_\

Culvert
(Horizontal ORD Element)

B View2 Profile -Pipecuved  Culvert =N EER X"

TIP: In the Model, Use the Refresh 3D Cut l’—/ﬁ
tool to update the 3D Cut if the Road Corridor is ..
edited. Cut tool
location

o Left-Click on the Create 3D Cut icon l’i in the Profile Model ribbon.

Prompt: Select Placement Method — Use the Up and Down Arrow keys to select the Placement
Method. Left-Click in the Profile Model to complete the command.

Placement Methods

Method: Description:
A window is placed in the Profile Model with the User specifying the corners. Only 3D
Elements within the window length and height are shown.

Corners

Full Profile |Any 3D Element along the entire length of the Profile is shown
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7F.2 Simple Profile Elements

Simple Vertical ORD Elements or Simple Profile Elements are singular geometric elements found under the
Lines and Curves drop-down menus of the Vertical Panel of the Geometry ribbon. Simple Profile Elements
are the same in concept as Simple Alignment Elements, but can only be used in the Profile Model. Simple
Profile Elements can serve as a Simple Profile OR be joined (Complexed) with a string of other Simple

Profile Elements (with the Profile Complex By Elements tool) to create a Complex Profile.

<O ol -

AN

Lines Curves
v __JProfiles v v

Home Terrain Site Layout Corridors Model Detailing Drawing Production Drawing View
k [ Z Import/Export e a O . _L Offsets and Tapers ~ \f’j f'f " -
e~ W
+ Design Elements ~ v = . A Reverse Curves v 5 "

Element ... Civil Reports  Lines Arcs Point . Medify ~ Complex Open Se Profile
Selection -: ¥ I Standards ¥ Toggles ~ M v M v = Spirals ¥ v Geometry™ | profile Model Active Profile Creation ™

Selection General Tools Horizontal

® View 2, Profile - Road CL =8OR =%

Simple Profile:
Line

Existing Ground
Profile

. Simple
5 4 “Ch Elements (1 Curve
Vertical EESENDI | Name
ORD Element | E:f.an'-pfe Curve
Classifcation ;
i
General v Vertical
ORD Element
Geometry W 8 z
Classifcation
Extended ~
Feaature W
Geometry Points W
Profile Curve Rule W

Simple Profile:
Curve

Complex Profile

4 % Elements (1)

Line
Arc

Line

T

Profile: Example Complex Profile
Type: Complex Profile

QL T

Element Modify Complex

f = k * C\Users\survey. DJANDA\OneDrive - DJ&A, PC\ORD Manual\ORD Manual.dgn [2D - V8 DGN] - OpenRoads Designer CONNECT Edition

1A
o
=

Geometry =

Complex
Profile
Name

Vertical
ORD Element
Classifcation

Feature Definitic Baseline
Feature Name

>\ Depends On
> Profile;
> P Profile: h\ Simple Profile
5 Profile: Elements
1
General '
Geometry v
Extended v
Feature

Example Complex Profile

@] Properties — x

4 7 Elements (1)

General v
Geometry w
Extended % L4
Feature v
Geometry Points Lv)

Profile Line Between Points R..

Simple
Line
Name
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7F.2.a Lines

This section will cover how to create Lines to be used as a Simple Profile OR used in the Profile Complex
by Element workflow to create a Complex Profile. All Line creation tools can be found in the Lines
dropdown of the Vertical panel.

e e N = P T
Owen Profile Lines Curves Element Meodify Complex
Profile Model ﬁ'uctnre F'ru:uﬂle Creation ~ - N Profiles N Geometry =

[ Profile Line Between Points
Profile Line To Element *
[ Profile Line Between Elerments

Profile Line From Elerment ¥
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7F.2.a.i Profile Line Between Points

This tool creates a Line between two User defined points. This tool functions similar in concept as the
Horizontal tool - Line Between Points.

NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.

@ 099

7 N

Lines
[ Length  [1774825 | -
Slope |-1_5I}I}I}i-; | [~ Profile Line Between Points
Ly |
i & E & o = B Profile Line To Element v
Feature L3
o Profile Line Between Elermnents
Feature Defimtion |Ulze Active Feature
Profile Line From Elerment

MName |Exam|:-|e Line |

Enter End Paint
Length | PEEES

o o s

Al

Left-Click the Profile Line Between Points tool from the Lines dropdown

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Line a
Feature Name if desired.

Prompt: Start Point - In the View, position the cursor in the desired location for the Start Point.
Left-Click to accept the location.

Prompt: End Point - In the View, position the cursor in the desired location for the End Point.
Left-Click to accept the location and complete the command.

OR

Specify End Point location with Dialogue Inputs. Left-Click to accept the location and complete
the command

Dialogue Options

Description:

Locks the horizontal linear distance (along x-axis) from the

Length Start Point to the End Point

Slope |Locks the slope between the Start Point and the End Point
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7F.2.a
7F.2.a

.di Profile Line To Element tools
.ii(a) Tangent Profile Line To Element

Creates a Line from a User-defined point - tangentially - to a point on a reference curve. This tool
functions similar in concept as the Horizontal tool - Line To Element — Simple Line To Element.

NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.

b

Lines

Profile Line Between Points

@ 0 Q0F

Profile Line To Elerment ¥ | &~ Tangent Profile Line To Elermnent
m Vi e -
View3, Pmﬂli Fl:adgl_:l.ﬂ [ Profile Line Between Elements “  Profile Line To Element
- 7 - _; ] o . .
£ sl e s El E & Profile Line From Element ¥

Locate Element <Alt= to Pick Complex
COinly

Trim/Extend | Back
[] Slope [0.3872% |

Feature A

& B
Trim/Extend
Trim/Extend | EEl=Y

B Feature Defimtion | Use Active Feature

Name BL

Left-Click the Tangent Profile Line to Element tool from the Lines dropdown

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Line a

Feature Name if desired.

Prompt: Locate Element <Alt> to Pick Complex Only - Left-Click on the reference curve to draw

a Profile Line tangentially to.

Prompt: End Point (Tap ALT to Switch to Back solution) — Move the mouse cursor around in the

View to preview Line. If two solutions are possible to draw a line to the curve (or on the
Projected Curve), press the ALT key to switch between the Ahead Solution and the Back
Solution. Left Click at desired Profile Line end point to complete the command.

Prompt: Trim/Extend Dialogue Key-In — Use the Up and Down arrow keys to switch between

various Trim/Extend methods. Left Click in the View to complete the command.

Dialogue Options

Description:

Trim/Extend Trim/Extend the reference Curve to meet the start point of the Profile Line.

Slope Locks the slope that the tangent Profile Line will meet the Curve with.
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7F.2.a.ii(b) Profile Line To Element

Creates a Line from a user defined point to a reference element. This tool differs from the Tangent Profile
Line To Element tool in two key ways:

1. This tool will draw a Line to a reference Curve or Line, but the resulting line does not have be
tangent. A Delta Slope can be specified to draw an non-tangent Line to a reference element.
Because the resulting line does NOT have to be tangent to the reference element, this tool also
works with Lines - unlike the Tangent Profile Line to Element tool.

2. A Vertical Offset can be specified. The resulting Profile Line will be drawn to the projected offset
curve.

NOTE: Enabling Civil AccuDraw will provide additional Cursor Dialogue options.

AV

Lines
-

7F.2.a.iii Profile Line Between Elements

Creates a Line tangentially between two reference curves. Profile Line Between Pointe

Profile Line To Element L
Profile Line Between Elements o
[T ile -
VI!W.E, Profile - Road CL1 Profile Line From Elernent ¥

LPOOER DED & B ki

Back Vertical Offset Ahead Vertical OFf
& Back Vertical Offset | MINHN Mk Ul

Locate First Profile Element <Alt> to pick
complex only

Locate Second Profile Element <Alts
to pick complex only

Back Vertical Offset [0.0000

Ahead Vertical Offset [0.0000 o

Trim/Extend |Bath ~ |

Trim/Extend
Trim/Extend

Feature Rl

I Festure Definition z& Active Feature

Name 'BL o

Left-Click the Profile Line Between Elements tool from the Lines dropdown

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Line a
Feature Name if desired.

Prompt: Locate First Profile Element <Alt> to Pick Complex Only — Left-Click on the first
reference curve to draw a Profile Line tangentially from.

Prompt: Back Vertical Offset - If desired, the resulting Line can be drawn from a projected
vertical offset of the reference curve. Key-In the desired vertical offset distance OR Key-In the
value 0 if no vertical offset is desired. Press ENTER to lock the Vertical Offset value. Left Click
in the View to advance to the next prompt

@ 999
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@ ¢ 09

Prompt: Locate Second Profile Element <Alt> to Pick Complex Only — Left-Click on the second
reference curve to draw a Profile Line tangentially to.

Prompt: Ahead Vertical Offset — Key-In the Vertical Offset value and press ENTER. Left Click in
the View to advance to the next prompt.

Prompt: End Point (Tap ALT to Switch to Back solution) — Move the mouse cursor around in the
View to preview Line. If two solutions are possible to draw a line to the curve (or on the
Projected Curve), press the ALT key to switch between the Ahead Solution and the Back
Solution. Left Click at desired Profile Line end point to complete the command.

Prompt: Trim/Extend Dialogue Key-In — Use the Up and Down arrow keys to switch between
various Trim/Extend methods. Left Click in the View to complete the command. Note:
Trim/Extend operations will not function on reference curves with a vertical offset.

Dialogue Options

Options: Description:

Back Vertical Locks the Back Vertical Offset of the first reference curve

Offset

Ahead Vertical Locks the Ahead Vertical Offset of the second reference curve
Offset

Trim/Extend Trim/Extend the reference Curve to meet with resulting Profile Line.
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7F.2.a.iv Profile Line From Element tools
7F.2.a.iv(a) Tangent Profile Line From Element

Creates a Line from a start point on a reference curve tangentially to a User-defined end point. This tool
functions similar in concept as the Horizontal tool - Line From Element - Simple Line From Element.

~
NOTE: Enabling Civil AccuDraw provides ~
additional Cursor Dialogue inputs. Lines

-

[ Profile Line Between Points

Profile Line To Element r 1
B View 3, Profile - Road CL1 =0 == o

: = ™. Profile Line Between Elements
Er-#v| i POPRORR DEE

Profile Line From Element k= Tangent Profile Line From Element

3 L ' * Profile Line From Element

el B

6355

6350 ‘:* ﬁj -
Locate Element <Alts to Fick k. Lel e End Point

Complex Only

| Start Point | & Lergth NN

Trim/Extend |Back vn
Length  [300.0000 0

4

Feature -
i Feature Definition |Use Active Feature
Name Example Line |

Left-Click the Profile Line From Element tool from the Lines dropdown
In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Line a
Feature Name if desired.

Prompt: Locate Element <ALT> to complex only — Left Click on the reference Curve to draw a
Profile Line tangentially from.

Prompt: Start Point - Left Click at a point on the reference Curve (or projected curve) to begin
drawing tangent Profile Line from - to advance to the next Prompt.

Prompt: End Point - Left Click at the desired end point of the Profile Line to advance to the next
Prompt. If two solutions are possible, press the ALT key to switch between the solutions.

Prompt: Trim/Extend Dialogue Key-In — Press the Up and Down arrow keys to switch between
various Trim/Extend methods. Left Click in the View to complete the command.

A Ak

Dialogue Options

Description:

Locks the horizontal linear distance (along x-axis) from the Start Point on the

Length reference curve to the end point of the Profile Line.

Trim/Extend Trim/Extend the reference Curve to meet the start point of Profile Line.
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7F.2.a.iv(b) Profile Line From Element

Creates a Line from a reference element to a user-defined end point. This tool differs from the Tangent
Profile Line From Element tool in two key ways:

1. This tool will draw a Line from a reference Curve or Line - however - the resulting line does not
have be tangent. A Delta Slope can be specified to the draw an un-tangent Line from a reference
element. Because the resulting line does NOT have to be tangent to the reference element, this
tool will also works with Lines - unlike the Tangent Profile Line to Element tool.

2. A Vertical Offset can be specified. The resulting Line will be drawn from the projected offset curve.

NOTE: Enabling Civil AccuDraw will provide additional Cursor Dialogue options.
7F.2.b Curves
This section will cover how to create Lines to be used as a Simple Profile Element OR used in the Profile

Complex by Element workflow to create a Complex Profile. All Curve creation tools can be found in the
Curve dropdown.

BB 5 | DNl L 5

Open Set Profile Lines Curves Element Modify Complex

Profile Model Active Profile Creation= = v  Profiles  ~ = Geometry ~
Vertical |~  Pprofile Curve Between Points

Profile Curve To Element L

Profile Curve From Element ;

Profile Curve Between Elernents  *

PARABOLA VS CIRCULAR CURVE NOTE: In the software, the User has the option to create either
CIRCULAR and PARABOLIC vertical curves. In vertical highway design, it is conventional to idealize
vertical curves as equal-tangent PARABOLIC curves. AASHTO Vertical Curve Equations are written in the
form of aX?+bX+c to represent an equal-tangent parabola.

BEST PRACTICE: Use PARABOLIC curves to create vertical geometry represents the proposed centerline
of road profile.
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7F.2.b.i Profile Curve Between Points

Creates a free-standing Profile Curve outlined from User-defined points. This tool functions similar in
concept as the Horizontal tool — Arc Between Points.
[~

NOTE: Enabling Civil AccuDraw provides additional Curves
Cursor Dialogue inputs. b

[~ Profile Curve Between Paoints

B Yiew 3, Profile - Road CL1 Profile Curve To Element S
E h _-'1‘( - & XEF fD EI E 2 @5 E I:l'_"_+ = B | k2 I“;’“c Profile Curve From Element S

Profile Curve Between Elements  *

Enter End Point

___________________________ | |Vertical Curve Parameter 4
s | v e | I . = | o™ Placement Method |Sta|'tE|'ldPaSS'thl'Clngh v n
Enter Start Point Length 335.9751
Enter Through Point | [] Start Grade |-4.2DD?3';
Length [ 335.5751

[] Vertical Curve Parameter |3?_531

|
[] End Grade |4.6451% |
|
|

[] Vertical Curve Type |Para|:u:ula e

Placement Method

>

Placement Method Feature

BN) Feature Definition Use Active Feature

[Mame | Example Curve

Left-Click the Profile Curve Between Points tool from the Curves dropdown

In the Dialogue Box, select a Feature Definition - if one is not already Active. Give the Curve a
Feature Name if desired.

Prompt: Placement Method - In the Dialogue Key-In, use the UP and DOWN arrow to cycle
through the 3 methods to place a free-standing curve — OR select a Placement Method from the
drop-down in the Dialogue Box. Left Click in View to advance to the next prompt

AR A

Placement Method: Start\End\Pass-through
Prompt: Enter Start Point — Left-Click at the desired start point for the Curve.

Prompt: Enter End Point — Left-Click at the desired end point for the Curve.

Prompt: Enter Through Point (Tap <Ctrl> to switch to switch to Circular Curve) - Left-Click at
desired pass through point to complete the command. Press the CTRL key to switch to from a
parabolic curve to a circular curve. See Parabola vs Circular Curve NOTE.

@0
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Placement Method: Start\End\VPI

NOTE: This Placement Method does not allow for Dialogue options; however, Civil
AccuDraw Inputs can be effective for this Placement Method.

B View 3, Profile - Road CL1
-4 A PPPOER DEIE S Bk

L L

[ ] 5]

Placement Method

Start“End"Vpi
Length 152 8621

Enter WPl Point

Y Vertical Curve Parameter | 10.260 e
Enter Start Point L - 1P| Start Grade

(A=]

152

wn

End Grade 9.6057

Enter] ErdlEoant irve Parameter | 10260

Wertical Curve Parameter | {

328 4

_ irve Type Parabola o

R Feature Definition Use Active F

&
a

|Exam|:ule Curve

o Prompt: Enter Start Point — Left Click at the desired start point for the Curve.

o Prompt: Enter End Point — Left Click at the desired end point for the Curve.

Prompt: Enter VPI Point — Left Click at the desired VPI elevation point to complete the
command. Note: VPIs are horizontally placed exactly halfway between Start and End Point.
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Placement Method: HighLow\End

B View 3, Profile - Road CL1 E@
— -3 -1 PPROER|DED e B|le ke

Placement Method
Placement Method | HighLow"\End

Placement Method [FighLow\End vl

[ Length [262 9796 |

[ Start Grade |26032% |

"""""""""""""" [] End Grade 26032 |

al Curve Parameter |5D.51D |

Sl I Sy ] nter Point

Wertical Curve Parameter | SR APzl Curve Type |Parabu:n|a e |
Feature -~

Feature Definition Use Active Feature
Name lBL |

Prompt: Enter HighLow Point — Left-Click at either the desired high or low point of the Profile
Curve.

Prompt: Enter Point — Left-Click at the desired End Point for the Profile Curve. If the End Point is
o above the preceding High/Low Point, then the tool will produce a Sag Curve. Conversely, an
End Point placed below the preceding will produce a Crest Curve.

Dialogue Options

Description:

Locks the horizontal distance (along x-axis) from the Start Point to the End Point
Length ,

of the Profile Curve.
Start Grade Locks the grade of the Profile Curve at the Start Point
End Grade Locks the grade of the Profile Curve at the End Point
Vertical Curve Locks the K-Value of the Profile Curve. Note: by default, Vertical Curve
Parameter Parameter will be set to K-Value in the FWHA seed file — Design File Settings.
Vertical Curve Option available in Dialogue Box only. Locks the Vertical Curve Type. Options
Type include Parabolic Curve or Circular Curve.
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7F.2.b.

ii Profile Curve to Element tools

7F.2.b.ii(a) Parabola To Element

Creates a parabolic Profile Curve from a user-defined point tangentially to a reference element. This tool
functions similar in concept as the Horizontal tool — Arc To Element — Simple Arc To Element.

NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.

End Paint

Vertical Curve Parameter
i
h s

O 9 Q0@

Curves
L
- . |= Profile Curve Betwe nts
B View 3, Profile - Road CL1
M~ it~ L ® e ] - 33 EE & B ek Profile Curve To Element * @ Parabola To Element
Profile Curve From Element v @ Circular Curve To Element

Trim/Extend
Trim/Extend | El=q

bﬁcete Element <Alt> to Pick Complex
nly .
[] Vertical Curve Parameter |76.436

3 [J Length [255.3222

Profile Curve Between Elements * | 2% Profile Curve To Element

6(?.

Trim/Extend iBatk W

_I_‘q'_("l* Feature“ — .Ih

Through PointVertical Curve Parameter

[BL

Vertical Curve Parameter | [EEEE

-----------

17515701

A K *
3 -

Left-Click the Parabola To Element tool from the Curves dropdown

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Curve a
Feature Name if desired.

Prompt: Locate Element <Alt> to Pick Complex Only - Left Click on the Reference Element to
draw a curve tangentially to. NOTE: the reference element can also be a curve to create
adjoining vertical curves (compound curve)

Prompt: End Point (Tap <Alt> to switch to solution 2)(Tap <Ctrl> to switch to Circular Curve) -
Left Click in the View at the desired End Point location to advance to the next prompt. If two
solutions are possible, press the ALT key to switch between solutions. See Parabola vs Circular
Curve NOTE.

Prompt: Through Point/Vertical Curve Parameter (Tap <Alt> to switch to solution 2)(Tap <Ctrl>
to switch to Circular Curve) - Left Click at the desired at a point on the curve to advance to the
next prompt. Alternatively, complete curve definition with Dialogue Options.

Prompt: Trim/Extend Dialogue Key-In — Press the Up and Down arrow keys to switch between
various Trim/Extend methods. Left Click in the View to complete the command.

7-150



Dialogue Options

Description:

Vertical Curve
Parameter

Locks the K-Value of the Profile Curve. If value is locked, the software will

automatically find the geometrically feasible location of the Through Point and Start

Point on reference element.

Length

Locks the horizontal distance (along x-axis) from the Start Point on the reference
element to the end point of the Profile Curve

Trim/Extend

Trim/Extend the reference element to meet the start point of Profile Curve.

7F.2.b.ii(b) Circular Curve To Element

Creates a circular Profile Curve from a user-defined start point tangentially to a reference curve. This tool
functions exactly the same as the Parabola to Element tool with two exceptions:

1. This tool will create a circular curve instead of an equal-tangent parabolic curve
2. The Dialogue Option - Length is not available for this tool

WARNING: Do NOT use Circular Curves in a centerline of road profile. See Parabola vs Circular Curve

NOTE.

7F.2.b.ii(c) Profile Curve To Element

Creates a Profile Curve from a user-defined start point tangentially to a reference curve. This tool is a
combination of the Parabola To Element and Circular Curve To Element - with additional Dialogue Options

1. Creates both parabolic and circular curves
2. Allows the user to enter a Vertical Offset to the draw the Profile Curve to.
3. Allows the user to enter an End Grade to define the Profile Curve.
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7F.2.b.iii Curve From Element tools
7F.2.b.iii(a) Parabola From Element

Creates a parabolic Curve from a Reference Line tangentially to a User-defined end point. This tool
functions similar in concept as the Horizontal tool — Arc From Element - Simple Arc From Element.

Locate Elems
Cinly

AR AL A

j [] Vertical Curve Parameter |1DE~.5?5 |

I (4 Length 250.0000 | [ [Trim/Extend »

Feature Definition

NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.

A

Curves
-

[—  Profile Curve Between Points

Profile Curve To Elernent L

Profile C F El t L
B View 2, Profile - Road CL retile Lunse From Elemen = Parabola From Element
E_éfz,. s [T~ =S Y == 1= . Prlcu_ﬁIE_Eur'.fe Between Elements  * | % Circular Curve From Element
§ of #%  Profile Curve From Elerment
Trim/Extend |Eau:|-; ol |

Trim/Bxtend

Feature

Wertical Curve Parameter
Wertical Curve Parameter

nt <Alt> to Pick Complex

Left-Click the Parabola From Element tool from the Curves dropdown

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Curve a
Feature Name if desired.

Prompt: Locate Element <Alt> to Pick Complex Only - Left Click on the Reference Element to
draw a curve tangentially from. Note: the reference element can also be a curve to create
adjoining vertical curves (compound curve)

Prompt: Start Point — Left Click at the desired Start Point location along the reference element.

Prompt: End Point/Vertical Curve Parameter — Left-Click at the desired End Point location OR
key-in Dialogue Options to define Curve geometry.

Prompt: Trim/Extend - Use the Up and Down arrow keys to switch between various Trim/Extend
methods for the Reference Line. Left-Click in the View to complete the command.
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Dialogue Option

Description:

Vertical Curve
Parameter

Locks the K-Value of the Profile Curve. 1If value is locked, the software will
automatically calculate the Profile Curve End Grade.

Length

Locks the horizontal distance (along x-axis) from the Start Point on the reference
element to the end point of the Profile Curve

Trim/Extend

Trim/Extend the reference element to meet the start point of Profile Curve.

7F.2.b.iii(b) Circular Curve From Element

Creates a circular Profile Curve from a reference element tangentially to a user-defined end point. This
tool functions exactly the same as the Parabola From Element tool with two exceptions:

1. This tool will create a circular curve instead of an equal-tangent parabolic curve
2. The Dialogue Option - Length is not available for this tool

WARNING: Do NOT use Circular Curves in a centerline of road profile. See Parabola vs Circular Curve

NOTE.

7F.2.b.iii(c) Profile Curve From Element

Creates a Profile Curve from a reference element tangentially to a user-defined end point. This tool is a
combination of the Parabola From Element and Circular Curve From Element - with additional Dialogue

Options:

1. Creates both parabolic and circular curves
2. Allows the user to enter a Vertical Offset to the draw the Profile Curve From.
3. Allows the user to enter an End Grade to define the Profile Curve.
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7F.2.b.iv Profile Curve Between Elements tools
7F.2.b.iv(a) Parabola Between Elements

Creates a parabolic Curve between two Reference Lines. In other words, this tool will create a parabolic

Fillet between two Profile Line elements.

A

Curves
-

B View 2, Profile - Road CL
ada L a ﬁﬂﬁﬁﬁmmjg P!

T 2

Profile Curve Between Points
Profile Curve To Element r
Profile Curve From Element L

F@

5 Profile Curve Between Elerments

f ] Wertical Curve Paramster [102.021

i [] Length

174.4054

Trim/Extend Both o

[ Feature ~

i Festure Definition lse Ac eature

[i Mame Example Curve
6354

63524 u= e R
6350

3

£
ay
A
A

Trim/Extend
Trim/Extend

Asymmetric Parabola

Locate Second

Parabola Between Elements

Circular Curve Between Elerments

Profile Curve Between Elerments

Profile Element

Through Point <Alt> to pick complex only

Length | [EEREER]

Left-Click the Parabola Between Elements tool from the Curves dropdown

Feature Name if desired.

Prompt: Locate First Profile Element <Alt> to pick complex only — Left Click on the first
reference element.

reference element.

Alternatively — Define the Profile Curve with Dialogue Options.

NOTE: Press the ALT key to switch between available crest/sag solutions
NOTE: Press CTRL key to switch from a parabola to an asymmetric parabola.

various Trim/Extend methods. Left Click in the View to complete the command.

In the Dialogue Box, select a Feature Definition - if one is not already Active. Give the Curve a

Prompt: Locate Second Profile Element <Alt> to pick complex only - Left Click on the second

Prompt: Through Point (Tap <Alt> to switch to crest/sag) (Tap <Ctrl> to switch to Asymmetric
Parabola) - Left Click at the desired through point for the curve to advance to the next prompt.

Prompt: Trim/Extend Dialogue Key-In — Use the Up and Down arrow keys to switch between

7-154



Dialogue Option

Description:

Vertical Curve

Locks the K-Value of the Profile Curve. If value is locked, the software will

Parameter automatically calculate the Profile Curve Length.
Locks the horizontal distance (along x-axis) for the Profile Curve from the Start Point
Length on the Back reference element to the end point on the Ahead reference element. If

value is locked, the software will automatically calculate the Vertical Curve Parameter.

Trim/Extend

Trim/Extend the Back and Ahead elements to meet the start and end point of the
Profile Curve.

7F.2.b.iv(b) Asymmetric Parabola

Creates an Asymmetric Parabolic Curve between two Reference Lines. An Asymmetric Parabolic Curve is
2-Center Vertical Curve or Vertical Compound Curve.

7F.2.b.iv(c) Circular Curve Between Elements

Creates a Circular Curve between two Reference Lines.

WARNING: Do NOT use Circular Curve in a centerline of road profile. See Parabola vs Circular Curve

NOTE.

7F.2.b.iv(d) Profile Curve Between Elements

Creates any type of Profile Curve between two Reference Lines. This tool is a combination of all Curve
Between Elements tool - which means it can create either a parabola, asymmetric, or circular curve. This
tool has the added option of vertically offsetting the Start or End Point from the Reference Lines.
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7F.3 Complex Profiles

Creating a Complex Profile Element is accomplished with four distinct workflows:

Workflow:

Vertical Alignment Creation Workflows

Limitations:

Profile
Complex By
Elements

This method creates a single
Complex Profile Element by
joining together a continuous
string of previously-created
Simple Profile Elements.

Graphically find a “Best Fit” for a profile by individually
laying out Lines and Curve components.

Underlying Base ORD Elements will retain
Design Intent relationships after being
joined into a Complex Profile Element.
Edits made to the Complex Profile
Element can result disjointed/broken due
to conflicting Design Intent in Base ORD
Elements.

Profile
Complex By
PI

This method creates a
Complex Profile Element by
graphically determining Points
of Intersection (PI). The
software automatically draws
in Lines between user defined
PIs - which are tangentially
connected by Curves.

Complex Profile Elements created with this method take
to edits in a predictable manner. Underlying Base ORD
Elements are created with Simplified Civil Rules. Edits
made through this workflow are less likely to
disjoint/break when compared to Profile Complex By
Elements method.

Even if the combined user defined PI
locations and curve parameters are not
geometrically tangible, the software will
still draw the alignment, without
prompted the user with an error
message. The result can be a
disjointed/broken alignment.

Simple
Profile By
PI

This workflow is very similar
to the Profile Complex By PI
described above. This tool
creates a Complex Profile by
clicking at the desired VPIs
locations.

This workflow is intended for closed Horizontal Elements
- representing site-layout features such as the perimeter
of a parking lot. This tool ensures that the beginning
and end of a Complex Profile have a common elevation -
which is geometrically necessary for a closed feature.
The resulting closed 3D Element can directly generate a
Terrain Model to be used with a Surface Template.

This tool ONLY allows the user to input
Vertical Curve Parameters in the creation
process. This contrasts with the Profile
Complex By PI workflow — which allows
for the User to input Slope, Curve
Length, and Vertical Curve Parameter.

Define
Profile By
Best Fit

This method creates a
Complex Profile Element
AUTOMTATICALLY by finding
a “Best Fit” from previously-
created elements - such as a
surveyed existing ground
under existing centerline of
Road

This tool allows the User to specify Upper and Lower
Envelope and Vertical Curve Parameters to automatically
create a Complex Profile. The resulting profile will need
to be edited for the reasons stated in the Disadvantages
column, however, this workflow can be a quick and
efficient way to begin the profile creation process based
off of relatively simply reference elements.

If the tool cannot find a best fit with the
User input, the result can be a messy
vertical alignment without tangential
geometry.

Similarly, the automated process will use
default inputs to generalize Curves which
results in a vertical alignment with the
same Curve lengths throughout.
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7F.3.a Profile Complex By Elements

-
ot

This tool is used to join previously-created individual Simple Profile Elements —

. . . Complex

into a single Complex Profile Element. Geometry
B View 2 Profile - Road CL I~ Profile Complex By Elements
r_f L& o o e — 3:\} EE 5 e Bl ke ¥y  Profile Complex By PI

Simple Profile By Pl

R Method :}‘u.rtc.matic w f  Define Profile By Best Fit

§ Maximum Gap 0.1000

=" Profile Reverse Transition

Pink Arrow indicates the
direction of resulting
Complex Element

Profile Offset Transition

Feature

§ Name | Example Complex

Locate Mext Element

3

Left-Click the Profile Complex By Elements tool from the Complex Geometry dropdown

In the Dialogue Box, select a Feature Definition - if one is not already Active. Give the Complex
Element a Feature Name.

LAk

In the Dialogue Box, select the Method to be used to create the Complex Element

Manual - Individual Simple Profile Elements are selected manually and in sequentially order.
Automatic - The first Simple Profile Element is selected and all connecting Profile Elements (or
elements within the specified Maximum Gap) are then automatically selected.

0 BEST PRACTICE: When creating Simple Profile Elements, use Trim/Extend operations to ensure
there is no gap between Profile Elements.

RECCOMMENDATION: Use a Maximum Gap value of 0.1000 for first attempt with the Automatic
method. If this Maximum Gap value does not work, re-check that there is no gap between Simple
Alignment Elements OR marginally increase Maximum Gap value.

Prompt: Locate First Element — Left-Click on the first Simple Profile Element to be joined into a
Complex Element. A pink arrow will display the direction of the resulting alignment.

o If the Automatic Method is chosen — advance to the next step.
If the Manual Method is chosen — Left-Click on the remain Simple Profile Elements in sequential
order.

o Prompt: Accept Complex - Ensure all Elements to be included in the Complex Profile Element are
highlighted. Left-Click in the View to complete the command.
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Dialogue Box and Key-Ins

Description:

Manual - Individual Simple Profile Elements are selected manually and in
sequentially order.

Method Automatic - The first Simple Profile Element is selected and all connecting Profile
Elements (or elements within the specified Maximum Gap) are then automatically
selected.

Allowable gap distance between the end points of adjacent Simple Profile Elements to

Maximum Gap |, joined in the Complex Element.

WARNING: After this tool is used - Simple Profile Elements are converted to underlying Base ORD
Elements within the resulting Complex Profile Element. Design Intent, Civil-Rules, and Persist-Snap used
in the creation of the individual Simple Profile Elements are preserved in the Base ORD Elements.

TIP: Use the Simplify Geometry tool or make an edit with the Table Editor to Simplify the underlying Base
ORD Elements within the Complex Profile Element.

7F.3.b Profile Complex By PI
This tool creates a Complex Profile Element — without having to create Simple Profile Elements prior.

NOTE: Enabling Civil AccuDraw provides additional Cursor Dialogue inputs.

aY,

Complex
Geometry v

B View 2, Profile - Road CL Profile Complex By Elements

— - A aca o el — == . B|lo e s Profile Complex By Pl

[ Jb ¢ Simple Profile By PI

i [ Vertical Curve Parameter 4 Define Profile By Best Fit
i Curve Length l~ Profile Reverse Transition
' [ Slope Profile Offset Transition
) Wertical Curve Type

§ Feature ~ Q

3

Enter Mext VFI
Slope 4

¥ Fezture Definition Use Active Featurs

Example Complex

Enter First Pl

Curve Length | EIIEREN

o Left-Click the Profile Complex By PI tool from the Complex Geometry dropdown.
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In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Complex
Profile Element a Feature Name.

Prompt: Enter First PI — In the View, Left-Click at the desired Starting Point location.

Prompt: Enter Next VPI - Left-Click at the first VPI location.

NOTE: At this point in the tool workflow, the Slope of the first line can be locked with
Dialogue Options.

Prompt: Enter Next VPI - Left-Click at the second VPI location.

@ 009

NOTE: At this point in the tool workflow, the Curve Length or Vertical Curve Parameter
for the FIRST vertical curve can be locked with Dialogue Options. The Curve Length can
be locked at a value of zero to create VPI without a curve (Line to line).

Prompt: Enter Next VPI - Left-Click at the End Point location.

¢

NOTE: At this point in the tool workflow, the Curve Length or Vertical Curve Parameter
for the SECOND vertical curve can be locked with Dialogue Options.

o Prompt: Enter Next VPI - Right-Click in the View to complete the command.

Dialogue Options

Description:

Vertical Curve |Locks the K-Value of the Profile Curve. If value is locked, the software will
Parameter automatically calculate the Profile Curve Length.

Locks the horizontal distance (along x-axis) for the Profile Curve from the Start Point
Length on the Back reference element to the end point on the Ahead reference element. If
value is locked, the software will automatically calculate the Vertical Curve Parameter.

Trim/Extend the Back and Ahead elements to meet the start and end point of the

Trim/Extend Profile Curve.

7F.3.c Simple Profile By PI

This tool is a more basic version of Profile Complex By PI. This tool is intended to create a Complex Profile
Element for CLOSED Horizontal ORD Elements. Closed Horizontal ORD Elements are commonly used to
represent site-design features - such as the edge of a parking lot. This tool automatically places the start
and end point at the same elevation.
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7F.3.d Define Profile By Best Fit

This tool will automatically create a Simple or Complex Profile Element based off a best fit from a
Reference Element — such as an existing ground profile.

WARNING: This tool can be useful for painting the broad strokes of profile — but
should be approached with caution. If the User inputted Best Fit Parameters do not

&

geometrically allow for curve placement - the resulting Complex Profile Element may Ggoomtl?'
contain VPIs without vertical curves (deflection point). . Profile Complex By Elernents
Profile Complex By PI =
B View 3, Profile - Road CL % Simple Profile By Pl ﬂ
E-#-2d PRPLLOIEE DB A - Blnl: "B~ Define Profile By Best Fit

3 Profile Reverse Transition
Q Best Fit

== 4] Vake Complex Element JRES

Profile Offset Transition

 Best Fit |Make Complex Element Desirable Sag Curve Length

U ppe rf‘ Lowe r % Best Fit Parameters:Desirable Sag Curve Length |[120.0000
Best Fit Parameters EnVEIOpe

K [] Upper Envelope [0.5000

Upper Envelope
5 Lower Envelope |—D.5DDD niidittndulaial - TS R % Best Fit Parameters:Upper Envelope | [IEIIN

Desirable Crest Curve Length |BD_DI}DI} ) ) o m===dIIDTE-

2 Desirable Sag Curve Length |‘|2D,DDDD B _ _ e o e e —

6 Minimum Curve Length |5D.DDDI} Desirable Crest Curve Length
& | Best Fit Parameters:Desirable Crest Curve Length | B0.0000

Feature

X Feature Definition ctive Feature Minimum Curve Length

Left-Click the Define Profile By Best Fit tool from the Complex Geometry dropdown.

In the Dialogue Box, select a Feature Definition - if one is not already Active. Give the Complex
Element a Feature Name.

Prompt: Best Fit — Specify the best fit method with Dialogue Options. Left-Click in the View to
accept and advance to the next Prompt

Prompt: Locate Profile To Fit — Left-Click on the Reference Element
Prompt: Upper Envelope - Key-in desired upper envelope value and Left-Click in the View
Prompt: Lower Envelope — Key-in desired lower envelope value and Left-Click in the View

Prompt: Desirable Crest Curve Length - Key-in value and Left-Click in the View

Prompt: Desirable Sag Curve Length — Key-in value and Left-Click in the View

AAAAAL AL

Prompt: Minimum Curve Length — Key-in value and Left-Click in the View.
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Dialogue Options

Options: Description:
Best Fit Make Complex Element | The resulting profile is a single Profile Line
est Fi
Make Single Element The resulting profile is Complex Profile Element
Upper/Lower The upper and lower vertical boundaries for the automatically created Complex
PP Profile Element. The software will insert as many VPIs as necessary to create a best
Envelope . . s
fit Complex Profile within the upper and lower envelope.
Desirable If geometrically feasible, the software will create crests and sag curves at the
Crest/Sag desired length. NOTE: the software will NOT create crests and sag curves larger
Curve Length than the desired length.
Minimum . . .
Curve Length Minimum length of curve that will be automatically generated.

The Best Fit Parameters for the resulting Complex Profile Element can be changed in the Properties Box to
essentially rebuild the Complex Profile Element.

Complex Profile Elements made with this tool can NOT be edited through Grip-Edits and Civil-Rule
Manipulators - unless the Simplify Geometry tool is used on the Complex Profile Element.

® View 3, Profile - Road CL e ]|

- PPROER DEE & - Bkl

4 P Elements (1) “

Profile: Example Complex
Type: Fit Profile

/ Line
Y Bsnline Curue
General
Geometry
Extended v

Feature

Best Fit Parameters ~

Upper Envelope 0.5000"
Lewer Envelope -0.5000'
Desirable Crest Curve Length 80.0000"
Desirable Sag Curve Length  120.0000°
Minimum Curve Length 50.0000"

£ Bl ko

4 s Elements (1) “

4 o, Profile; Example Complex
Lower Envelope Value ¥ Type: Fit Profile
changed from -0.5' to 0.0 / Line

£ Bepline Curve il

General

v
Geometry v
Extended L
Feature L4
Best Fit Parameters ~

Upper Envelope 0.5000"
Lower Envelope 0.0000"

Desirable Crest Curve Length 80.0000"
Desirable Sag Curve Length  120.0000°
Minimum Curve Length 50.0000"

Warning: Deflection Point
g formed in Complex Profile
after Properties Box edit.
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7F.3.e Profile Reverse Transition
This tool is used to create a Vertical Reverse Curve Profile Element between two Reference Lines.

NOTE: Unlike Horizontal Reverse Curves, it is possible to create Vertical Reverse Curves with a Line -
Curve - Curve - Line configuration and still retain Table Editor compatibility.

I~

— Complex

| Back Vertical Offset 0.0000 Geometry *

[#] Ahead Vertical Offset :

— eod Verical Offse — “v  Profile Complex By Elements
__| Back Verical Curve Parameter 3920

- f Profile Complex By Pl

) Linear Transition Length 0.0000 . I pexty

; Linear Transition Slope 0.0000% Simple Profile By PI

[] Ahead Vertical Curve Parameter 3920 ¢ Define Profile By Best Fit
. - + B = k3
nim/Extend Both - I— L-.- I~ Profile Reverse Transition
Feature ~ 1 Profile Offset Transition

Name

Locate First Element

Back Verical Offset

& |Back Vertical Offset [N

Ahead Verical Offset
& | Ahead Verical Offset | TR

Enter End Point

Linear Transition Length | SINIAD

Use Left and Right
Arrows to switch
Dialogue Options

Left-Click the Reverse Transition tool from the Complex Geometry dropdown.

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Complex
Element a Feature Name.

Prompt: Locate First Element — Left-Click on the first Reference Line

Prompt: Back Vertical Offset — Key-in the desired back vertical offset value and press the Enter
key to lock. Left-Click in View to advance to the next command.

Prompt: Locate Second Element - Left-Click on the second Reference Line

Prompt: Ahead Vertical Offset — Key-in the desired ahead vertical offset value and press the
Enter key to lock. Left-Click in View to advance to the next command.

Prompt: Enter Start Point: Left-Click at the desired start point for the vertical reverse curve
along the Back Reference Line.

Prompt: Enter End Point: In the Dialogue Box or Cursor Dialogue, key-in the desired Dialogue
Options values.

@ 90 0 OFO

Place the mouse cursor at the desired location along the Ahead Reference Line. When satisfied
with Dialogue Options and End Point location, Left-Click to complete the command.

7-162



NOTE: Locking a Dialogue Option OR a combination of Dialogue Options can cause other Options to
disappear because they would be constrained. For Example, locking the Back Vertical Curve Parameter
and Linear Transition Length causes the Linear Transition Slope to disappear.

Dialogue Options

Options: Description:
Back/Ahead Vertical |Allows the Start/End points to be vertically offset from the Back/Ahead
Offset Reference Lines

Back/Ahead Vertical
Curve Parameter

Locks the Back/Ahead Vertical Curve K-Values.

Locks the length of Line to be inserted between the Back and Ahead Curves. In
no value is inputted - the Back and Ahead Curves will be created without a Line
in between.

Linear Transition
Length

Locks the slope of the Line between Back and Ahead Curves. If no Line is
between (Linear Transition Length set to 0), this will lock the slope angle which
the Back and Ahead Curves meet at.

Linear Transition
Slope

Trim/Extend Trim/Extend the Back and Ahead Reference Lines to meet the Reverse Curve.

7F.4 Profile Creation

In general, Profile Creation tools are used to project the Active Profile of a Horizontal Reference Element
or Terrain Model into the Profile Model of a Horizontal ORD Element.

[ R ol
] openRoadsModeing v T HE & - 4+ £ 2 K QT < E 8 5 CiUsers\survey.DJANDA\OneDrive - DI&A, PC\CRD Manual\CAD Files\grte201701_ali.dgn [20
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View Annotate Home

1< Import/Export * %% Civil Toggles * . Lines = 3~ Offsets and Tapers * ~~ Modify ~ @ % ¢ | : |\\ _ _J_L v

& Design Elements * % Reports ~ Arcs ¥ & Reverse Curves v Z_ Complex Geometry ~ ) B .

o g g 2 "L 2 y Open Set Profile Lines Curves Element Modify

]y Standards ~ ¢ Point » =L Spirals ~ Profile Model Active Profile Creation ™ v v Profiles v v ¢
L General Tools Horizontal [~ Profile From Surface

% Quick Profile From Surface

[+ Project Profile To Element

[£F  Project Profile Range To Element
{~ Project Extended Profile

A profile Intersection Point
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7F.4.a Profile From Surface

This tool projects a Terrain Model Profile onto a Horizontal ORD Element. The projected Terrain Model
Profile can be manipulated and adjusted with Dialogue Option. Similarly, the Profile can be applied to only
a certain range along the Horizontal ORD Element.

NOTE: Use the Quick Profile From Surface OR Add Surface To Profile tool to project an unadjusted Profile

to the Horizontal ORD Element. |
In the following demonstration, a proposed Culvert will be profiled from the Profile
Existing Ground Terrain Model. Creation «

Ve Q0 0 @ 09

b~ Profile From Surface

dm B View 1, 2D Model (Horizontal) ¢ Cuick Profile From Surface

Paint Selection Ends i

Profile Adjustment |Mone v |
Horizontal Offsets  |0.0000
] Verical Offsets  [0.0000

From Stan

& Range:Start Distance

Range e o 3

& — p— 1 1
9O EE SHE

- .

Start Distance - <All= UnLock

Lock To Start v 0
Locate First Element To Profile [ S

Start Distance .

Lock To End |

End End Distance - <Alt> UnLock

From End
Eeature Y | Range:End Distance |(0+70.23%4
Feature Definibion se Active Feature int Selection
' Locate Reference Surface - Resel

Name Pipe culver for Active Termain Model

Left-Click the Profile Complex By Elements tool from the Profile Creation dropdown

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Complex

Element a Feature Name.

Prompt: Locate First Element To Profile — In the 2D Design Model, Left-Click on the Horizontal

ORD Element to be profiled.

Prompt: Locate Next Element To Profile — Reset To Complete - Left-Click on another Horizontal

ORD Element or Right-Click in the View to advance to the next command.

Prompt: Locate Reference Surface — Reset for Active Terrain Model — Left-Click on the Terrain
Model to be projected OR Right-Click to use the Active Terrain Model. In this case, the Active

Terrain Model is the Active Terrain and to be used for the Profile.

Prompt: Start Distance - In the Dialogue Box or Cursor Dialogue, key-in the desired start

station to begin the Profile — OR - check the Lock To Start to begin the profile at the start point

of the ORD Element. Left-Click in the View to advance to the next prompt.

Prompt: End Distance - In the Dialogue Box or Cursor Dialogue, key-in the desired ending

station for the Profile — OR - check the Lock To End to begin the profile at the end point of the

ORD Element. Left-Click in the View to advance to the next prompt.

Prompt: Point Selection - Select the desired Point Selection method in the Dialogue Box or
Cursor Dialogue. Left-Click in the View to advance to the next prompt.
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o Prompt: Profile Adjustment - Select the desired Profile Adjustment method or select None.

o Prompt: Horizontal Offset - Key-in the desired Horizontal Offset and Left-Click in the View.

0 Prompt: Vertical Offset - Key-in the desired Vertical Offset and Left-Click in the View.

=

B View 2, Profile - Pipe g

Culvert E=8 FON ™"

v L 24 profile Model

Resulting Profile
from Terrain
Model drawn

from End Points

Dialogue Options

Description:

Elevation from the Terrain Model is applied along the entire length of the

Al Horizontal ORD Element.
Elevation from the Terrain Model is only applied at the vertices of the
Vertices |Horizontal ORD Element. The resulting Profile consists of Lines drawn from
the vertices elevation points.
Point Selection Elevation from the Terrain Model is only applied at the end points of the
Ends Horizontal ORD Element. The resulting Profile is a single Line drawn from
the projected elevation points at the end points of the ORD Element.
Elevation from the Terrain Model is pulled from the centroid location of the
Centroid |Horizontal ORD Element and a constant profile (flat) is formed from that
elevation
. The resulting Profile is constant (flat), set at the lowest Terrain Model
Minimum . -
Profile elevation along the Horizontal ORD Element.
Adjustment Maximum The resulting Profile is constant (flat), set at the highest Terrain Model
elevation along the Horizontal ORD Element.
Horizontal Elevation is pulled from the Terrain Model at a location offset from the Horizontal ORD
Offsets Element. For example, a Horizontal Offset of -10" will pull elevations 10’ to the left of

the Horizontal ORD Element.

Vertical Offsets

The resulting Profile is vertically offset by the specified value.

Start Distance

Station along the Horizontal ORD Element to begin the Profile.

End Distance

Station along the Horizontal ORD Element to end the Profile.

7-165



7F.4.b Quick Profile From Surface

This tool is a simplified form of the Profile From Surface tool. This is exact same tool as the Add Surface to
Profile tool found in the Pop-Up Icon Menu. See the Show Multiple Terrain Models in a Profile Model
workflow. This tool projects a Terrain Model into the Profile Model of a Horizontal ORD Element.

7F.4.c Project Profile To Element

This tool projects the Active Profile of a Reference Element into the Profile Model of an adjacent Horizontal
ORD Element. It is NOT necessary for ORD Element and Reference Element to be overlapping, parallel, or
the same length — however - they should be oriented in the same general direction.

The entire Reference Element Active Profile will be projected into the Profile Model of the ORD Element -
which can be undesirable if the Reference Element is much longer than ORD Element. The Project Profile
Range To Element tool can be used to only project a portion of the Reference Element Active Profile.
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Profile
Creation *

B \View 1, 2D Model (Horizontal) . Profile From Surface

#= Quick Profile From Surface

Feature A [* Project Profile To Element
eatune Definition e Active Feature [ Project Profile Range To Element
[ Project Extended Profile

' Profile Intersection Point

i 'y
1 { 1

t To Project

Select Element To Project

3

Blue Lines represent
Profile projection points.
The elevation value from

Profile projected
beyond the limit of

the Reference Element is
projected along the Line

to the ORD Element
=T

the ORD Element
STeTTE DL

A RPLOCEHES

J

Left-Click the Project Profile To Element tool from the Profile Creation dropdown.

In the Dialogue Box, select a Feature Definition - if one is not already Active. Give the Curve a
Feature Name if desired.

Prompt: Locate Element To Project — Left-Click on the Reference Element.

Prompt: Select Plan Element To Project Onto — Left-Click on the ORD Element.
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7F.4.d Project Profile Range To Element

This tool operates identically to the Project Profile To Element tool - with the added option of projecting

only a portion of the Reference Profile into the Profile Model of the ORD Element.

N

Profile
J" Creation =
Range A~ |; Profile From Surface
Lock To Start #= Quick Profile From Surface
n N nnany O] N - .. - . D
Start e ‘: "") §:, == 3 3¢+ [* Project Profile To Element
Lock To End
— [} Project Profile Range To Element
End 407 8932'
f Project Extended Profile
Feature ~

i Profile Intersection Pga
Feature Definition |Use Active Feature

Marme

Start Distance - <Alt= Lock ToEnd

To Start

Projected Profile
only within ORD
Element limits

Blue Lines represent
Profile projection points.
The elevation value from
the Reference Element is
projected along the Line
to the ORD Element

Resulting
Projected Profile

End Distance - <Alt= Lock

Range:End | SEVIREEY
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Left-Click the Project Profile To Element tool from the Profile Creation dropdown.

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Curve a
Feature Name if desired.

Prompt: Locate Element To Project — Left-Click on the Reference Element.

Prompt: Select Plan Element To Project Onto - Left-Click on the ORD Element.

Prompt: Start Distance <Alt> Lock to Start — In the Dialogue Box or Cursor Dialogue, key-in the
desired start station for the projected Profile and left-click in the View to advance to the next
prompt.

OR

Check the Lock To Start box in the Dialogue Box or press the ALT key to lock the projected
Profile to the start point of the ORD Element.

Prompt: End Distance <Alt> Lock to End - In the Dialogue Box or Cursor Dialogue, key-in the
desired end station for the projected Profile and Left-Click in the View to advance to the next
prompt.

OR

Check the Lock To End box in the Dialogue Box or press the ALT key to lock the projected Profile
to the end point of the ORD Element. Left-Click in the View to advance to the next prompt.
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7F.4.e Project Extended Profile

This tool will show the Active Profile of Reference Elements connected to an ORD Element. In the Profile
Model, the Projected Reference Profile will be shown beyond the limits of the ORD Element. The horizontal
ORD Element must have a Dependency to the Reference Element for this tool to work.

This tool is useful for coordinating the Profile of an approach road intersection return with the Mainline
Edge of Pavement (Reference Element) - as shown below:

u = | [B] | £X | |m View 3, Profile - Intersection Return | = || (=] ||ﬁ|

[z ~ ':j‘l_\"\l*?' 4 /®/ E"‘)% == I:'I_EQXC‘\l s '_‘L';@ |

e~ 4 v | & | Intersection Return
5362.0 Profile Mode

Intersection Return
to show
Projected Profile

Projected T
Profile 4 \ O —— | e

Mainline Edge
of Pavement
(Reference Element)

The resulting Projected Reference Profile is dynamic — which means it will automatically reposition to
follow edits made to the Reference Element. The User can create the Intersection Return Profile to also be
dynamic by creating Base Vertical ORD Elements with Dependencies to the Reference Profile. By doing so,
the User can ensure that Mainline Edge of Pavement and Intersection Return are coordinated even if edits
are made.

WARNING: For this tool to function, the ORD Element has to been created from or Dependent to the
Reference Element. In the example above, the Intersection Return was created with the Simply Arc
Between Elements tool and is dependent to the Mainline Edge of Pavement and the Edge of Approach
Road line segment.

SIMILARILY: All Reference Elements that ORD Element is Dependent to must have an Active Profile. In
the above example, the Edge of Approach Road line was given a temporary Active Profile for this tool to
function - given the Dependencies of the Intersection Return.

Dialogue Options

Options: Description:

Start Length of the Back Element profile to project in the ORD Element. Length is
. measured backwards from the ORD Element start point.
Distance
End Length of the Ahead Element profile to project in the ORD Element. Length is
measured forwards from the ORD Element end point.
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7F.4.f Profile Intersection Point

If two Horizontal ORD Elements intersect — this tool can be used to project the profile elevation
intersection point into the Profile Model. This tool is very useful to ensure an Approach Road profile

intersects the Mainline Road profile at the same elevation.
|

s

Profile
Creation =

l~  Profile From Surface

#= Cick Profile From Surface

Project Profile To Element

Ll =7 Project Profile Range To Element

............ [ Project Extended Profile

Profile Intersection Point

Locate Element Which Intersects
%

—
- e T ——S— "
-"'---'__-_-

=== viapley’ | i IﬁDEtETEI%T.ertlFDr Mext Intersection - g
inli et plet
Mainline Road _ eset To Complete
Alignment

—

Mainline Road _ 5 R
cizeoPouoen '
Reset To Complete

Approach Road o
Alignment "

2

Left-Click the Profile Intersection Point tool from the Profile Creation dropdown.

Prompt: Locate Element to Show Intersection — Left-Click on the Horizontal ORD Element to
display the profile elevation intersection point — in this example, the Approach Road Alignment.

Prompt: Locate Element Which Intersects — Left-Click on the Reference Horizontal Element - in
this example, the Mainline Road Alignment.

NOTE: The Reference Horizontal Element must have an Active Profile to function with this tool.

Prompt: Locate Element For Next Intersection — Reset To Complete - If desired, Left-Click on
the next Reference Horizontal Element — in this example, the Mainline Road Edge of Pavement.

Prompt: Locate Element For Next Intersection — Reset To Complete - Right-Click in the View to
complete the command.

00 @ 09
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B View 2, Profile - Approach Road EI@
- ¥ - 4 O pEEESSS 5. B ok
Mainline Road

profile elevation Approach Road
at intersection Profile Model

Mainline Road
Edge of Pavement
profile elevation at

intersection
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In this example, the resulting Profile Elevation Intersection points is used to synchronize the Approach and
Mainline profiles. The resulting Profile Elevation Intersection points are dynamic - meaning - if the
Mainline Profile is edited - the Intersection points in the Approach Road Profile Model will automatically
reposition to reflect the edit.

In the demonstration below, the Approach Road Profile is created with Persist Snaps at the Intersection
points and a Vertical Reverse Curve between the two lines. This configuration makes the Profile dynamic
and responsive to changes made to the Mainline Profile.

Persist Snaps used
| | = =] 33

. on Intersection
G- - & © P LH Blpoints to create Line ApprC_’aCh Road
Profile Model

Approach
Profile Crest and Sag Curves

created with the Profile
Reverse Transition tool
(Civil-Rule)

LM

| Approach Profile T
automatically adjusts > & §
i for edits to Mainline

B View 3, Profile - Mainline EI@
m-3-i P PROER DD 3 Bk

Mainline Road
Profile Model

Mainline Profile
ol after edit S
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7F.5 Element Profiles

These tool work similarly to Profile Creation tools. In general, the Element Profile tools are used to project
the Active Profile of a Horizontal Reference Element into the Profile Model of a Horizontal ORD Element.

7F.5.a Quick Profile Transition

This tool automatically creates a Profile for an ORD Element that is connected at both ends to Reference
Elements with Active Profiles.

This tool is useful for creating Profiles for Intersection Returns, as shown in the example below:

G- 0|2 BRIOCYDEE|SKT

= || = || &3 B View 2, Profile - Intersection Return EI@
- 4 2.9 J1ntersection Return Ete

Intersection Return to
be Profiled with "Quick |

Profile Transition' tool | -

Options:

B View 2, Profile - Intersection Return EI@
~- A PPLLONHEDES &= Hinlk

After 'Quick Profile
Transition' tool
Automatically
Created Profile

Dialogue Options

Description:

Quick Transition
Method

. The automatically created profile will be a single line connecting the
Linear i
Back and Ahead profiles.
Parabolic The automatically created profile will be non-linear and contain curves.
The example above was created with the Parabolic method.
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7F.5.b Profile By Constant Elevation

This tool automatically creates a Profile set at a constant elevation (flat) for an ORD Element. This tool is
convenient because the constant elevation Profile is created without the extra step of opening the Profile
Model. Similarly, multiple ORD Elements can be selected and set at the same constant elevation.

This tool can be useful for setting the profile for ORD Elements that represent flat Site-Layout features -
such as a building pad.

2L

Element
Profiles =

Quick Profile Transition

o ¥ Profile By Constant Elevation

w  Define Profile By Slope From Point

[+ Profile By Slope From Element

| Profile By Variable Slope From Element

= | [B] ] &3
Profile By Vertical Offset From Element | @ G E @ = $~\j == C'I_E =
o & L4 = -

g Profile By 3D Element
Resulting
Elevation 6363.0000 Profile
Feature
Feature Definition Use Active Feature
Mame Concrete Pad
Enter Elevation

Elevation |6363.00)

Q

Locate First Element

Left-Click the Profile By Constant Elevation tool from the Element Profiles dropdown.

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Curve a
Feature Name if desired.

Prompt: Locate Element Reset End - Left-Click on another ORD Element (both Elements
selected in this STEP and the previous will be profiled at the same constant elevation)

OR
Right-Click in the View to advance to the next prompt.

Prompt: Enter Elevation — In the Dialogue Box or Cursor Dialogue, key-in the elevation to set
the constant profile at. Left-Click in the View to complete the command.

o Prompt: Locate First Element — Left-Click on the ORD Element to be profiled
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7F.5.c

Define Profile By Slope From Point

This tool automatically creates a Profile for an ORD Element based off of an elevation projection from a
nearby Reference ORD Point. The Reference ORD Point is projected to the ORD Element at a User-

specified

slope.
WARNING: This tool has known bugs and does not function as described by the software.
=
Element
Profiles »

Quick Profile Transition

Profile By Constant Elevation

o T s—— E@ — I¥  Define Profile By Slope From Paint
- Clx~ 4 PROCHNINES 5 -

== Profile By Slope From Element

& Profile By Variable Slope From Element

Locate First Element To Profile |=¢ Profile By Vertical Offset From Element

Q
3 Profile By 3D Element

) Q

~~~~~~~~

Point Selection

Point Projection

‘Vertical Offset

Slope

Feature

Feature Definition

Mame

28 profile.  —

Profile Adjustment |Mone

o Slope
& Slope |0.0000%

0%4

Radial Locate Reference
3D Paint

0.0000
0.0000%

All

~

Use Active Feature

AAAA A A AL

Left-Click the Define Profile By Slope From Point tool from the Element Profiles dropdown

In the Dialogue Box, select a Feature Definition - if one is not already Active. Give the Complex
Element a Feature Name.

Prompt: Locate First Element To Profile — Left-Click on the Horizontal ORD Element.

Prompt: Locate Reference 3D Point — Left-Click on the Reference ORD Point.

NOTE: The Reference ORD Point can NOT be selected through the 2D Design Model. The point
has to be selected in the 3D Design Model — which can be Referenced into the 2 Design Model.
Prompt: Slope - Key-in the desired projection Slope and Left-Click in the View.

Prompt: Point Selection — Select the Point Selection method and Left-Click in the View.
Prompt: Profile Adjustment — Select the Profile Adjustment method and Left-Click in the View.

Prompt: Point Projection — Select the Point Projection method and Left-Click in the View.

Prompt: Vertical Offset - Key-in the desired Vertical Offset value and Left-Click in the View.
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Options:

Dialogue Options

Description:

Point Selection

All

Elevation from the Reference ORD Point is projected along the entire
length of the Horizontal ORD Element.

Vertices

Elevation from the Reference ORD Point is only projected to the vertices of
the Horizontal ORD Element. The resulting Profile consists of Lines drawn
from the vertices elevation points.

Ends

Elevation from the Reference ORD Point only projected to the end points of
the Horizontal ORD Element. The resulting Profile is a single Line drawn
from the two end point elevations.

Centroid

Elevation from the Reference ORD Point is only projected to the centroid
location of the Horizontal ORD Element. A constant profile (flat) is
automatically created at the projected centroid elevation.

Profile
Adjustment

Minimum

The resulting Profile is constant (flat), set at the lowest projection
elevation along the Horizontal ORD Element.

Maximum

The resulting Profile is constant (flat), set at the highest projection
elevation along the Horizontal ORD Element.

Point Projection

Radially

The Reference ORD Point elevation is projected radially from the ORD Point
to the ORD Element.

Through

The Reference ORD Point elevation is projected to the nearest point along
the ORD Element. The resulting elevation is then projected along the ORD
Element.

Vertical Offsets

The resulting Profile is vertically offset by the specified value.

Slope

The Reference ORD Point elevation is projected to the ORD Element at the specified
slope value. NOTE: If this value is set to 0.00% - the resulting Profile will be
constant (flat) and set at the Reference ORD Point elevation - assuming Vertical
Offset value is set to 0.00".
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7F.5.d Profile By Slope From Element

This tool functions the same as the Project Profile To Element tool — EXCEPT - the projected profile is
adjusted vertically based off a User inputted slope value and the horizontal distance from the Reference
Element to the ORD Element.

In the example below, the Centerline of Road Profile is projected onto the Edge of Pavement at a -2.00%
slope over the horizontal offset distance of 14’. Essentially, the Centerline of Road Profile is copied into the
Edge of Pavement Profile Model, but is lowered 0.28’ (2.00% x 14’ = 0.28’).

= View 1, 2D Model [Hmmmil-)c— n Edge of Pavement to be
-G~ d POOEHY . Profiled with 'Profile By
Slope From Element' tool

—

Profile projected
at -2.00% over
Centerline of 14' Offset Distance

Road Profile (0.28' lower)

\

Start Point . _ Start Point Automatically
Elevation = 6349.28 SECEUCIIHN |\ ation = 6349.00 8 Created Profile

» ¥

Dialogue Options

Options: Description:

Elevations from the Reference Element are projected along the entire

Al length of the Horizontal ORD Element - as shown in the example above.

Elevations from the Reference Element are only projected to the vertices of
Vertices |the Horizontal ORD Element. The resulting Profile consists of Lines drawn
from the vertices elevation points.

Point Selection Elevations from the Reference Element are only projected to the end points
Ends of the Horizontal ORD Element. The resulting Profile is a single Line drawn
from the two end point elevations.

Elevation from the Reference Element is only projected to the centroid
Centroid |location of the Horizontal ORD Element. A constant profile (flat) is
automatically created at the projected centroid elevation.
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Dialogue Options

Options: Description:

Minimum The resulting Profile is constant (flat), set at the lowest projection
Profile elevation from the Reference Element Profile.
Adjustment _ The resulting Profile is constant (flat), set at the highest projection
Maximum . .
elevation from the Reference Element Profile.

Vertical Offsets |The resulting Profile is vertically offset by the specified value.

The Reference Element Profile is projected to the ORD Element at the specified slope

Slope value over the horizontal distance between Reference and ORD Element.

7F.5.e Profile By Variable Slope From Element

This tool functions the similarly to the Profile By Slope From Element - with the added option of projecting
only a portion of the Reference Profile into the Profile Model of the ORD Element. Also, additional options
are available for the slope in which the Reference Profile is projected at.

Dialogue Options

Options: Description:

Elevations from the Reference Element Profile are projected at a fixed or

Constant
constant slope.

The user is prompted to input a start and end slope to project the
Linear Reference Element Profile. Projection slopes between the start and end
are linearly interpolated form the start and end point values

Slope Style The user is prompted to input a start and end slope to project the
Reverse i .
Biquadratic Reference Element Profile. Projection slopes between the start and end
9 are interpolated with a quadratic distribution.

The user is prompted to input a start and end slope to project the
Reference Element Profile. Projection slopes between the start and end
are interpolated with a cubic distribution.

Reverse
Cubic

The Reference Element Profile is projected to the ORD Element at the specified slope

Slope value over the horizontal distance between Reference and ORD Element.

Vertical Offsets | The resulting Profile is vertically offset by the specified value.

Start station along the ORD Element to begin projection. Check the Lock to Start box

Distan
Start Distance to start at the beginning of the ORD Element.

End station along the ORD Element to begin projection. Check the Lock to End box to

End Distan i
d Distance end at the ending of the ORD Element.

7F.5.f Profile By Vertical Offset From Element

This tool functions exactly the same as the Profile By Variable Slope From Element tool. Both tools have
the same Dialogue Options and order of operation prompts.
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7F.5.g Profile By 3D Element

This tool functions the same as the Project Profile To Element tool - EXCEPT - the Reference Element is
selected from the 3D Design Model. An example of this tool’s use would creating a Profile from a Linear
Corridor Element - such as the toe of fill line.

12

Element
Profiles =

Quick Profile Transition
£ Profile By Constant Elevation
¥ Define Profile By Slope From Point
= Profile By Slope From Element
B View 1, 2D Model {(Horizontal) ?IE w &  Profile By Variable Slope From Element

Horizontal ORD — & o i & /@ fefo - .|=+ Profile By Vertical Offset From Element

Element to be o ..'.‘- Profile By 3D Element

profiled
Toe of Fill 3D
Element

selected o

r

Locate 3D Element Defining
Profile

Road CL- Slope_Stake_L
By Profile Name - ProfileBy Template
Belongs To: Road CL
Level: XS_TL_Fill

Ensure the correct
3D Element is
being selected

NOTE: This Toe of
Fill line is 2D. See

Corridor section for
Name BL L]

E more information o~ Sl 4 B BPC

Feature o~

eature Definition  Use Active Fea

Resulting
Profiled ORD
Element

Left-Click the Profile By 3D Element tool from the Element Profiles dropdown

In the Dialogue Box, select a Feature Definition — if one is not already Active. Give the Complex
Element a Feature Name.

Prompt: Locate Element To Profile — Left-Click on the Horizontal ORD Element.

A AN

Prompt: Locate 3D Element Defining Profile — Left-Click on the Reference 3D ORD Element.
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7G - EDITS TO VERTICAL GEOMETRY

Edits to Vertical ORD Elements function similarly or identically to Horizontal ORD Elements.

Vertical ORD Element Editing Workflow

Workflow:

Grip-Edits,
Civil Rules
Manipulators,
and
Properties
Box Edits

Performed by graphically
selecting a Vertical ORD
Element. Accomplished
with grip-edits, or
changing geometry
parameter values
displayed in Civil Rules
Manipulators or Properties
Box

Graphically find a “Best Fit”
for an alignment with grip-
edits.

Limitations:

Edits can result in unfeasible
geometry without warning
from the software.

Edits that conflict with
underlying Base ORD
Elements, Civil Rules, and
original Design Intent can
result in unpredictable
behavior.

Edits can result in loss of
tangency between alignment
components.

Table Editor
tool

Allows ORD Elements to be
edited tabularly.
Parameters that can be
edited tabularly are:

- PVI Station

- PVI Elevation

- Vertical Curve Length
- Back/ Ahead Slope

- Vertical Curve K-Value

Most stable form of editing -
edits that would result in
unfeasible geometry will be
displayed in red and can be
recognized before edits are
applied.

Best method to Insert
and Delete a PVI/Curve.

After Table Edits are
applied, Complex Profile
Elements will be
Simplified

After Table Edits are applied
to a Complex Profile
Element, underlying Base
ORD Elements will
automatically be brought
into tangency

After Table Edits are applied,
the Complex Profile Element
will be Simplified.

After Table Edits are applied,
lines that are not joined by a
curve will be automatically
deleted.

After Table Edits are applied,
lines and curves will
automatically be brought into
tangency.

Table Edits can only be
performed on Complex Profile
Elements. This tool will not
work on Simple Profile
Elements.

Vertical
Modify tools

All tools found in Modify
dropdown in the Vertical
panel

Types of edits include:
-Copying ORD Elements
-Extending Complex
Elements

-Inserting curve edits

BEST PRACTICE: insert
curves/PVIs with the Table
Editor tool — opposed to the
Profile Insert Curve tool found
in the Modify dropdown.
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7G.1 Grip-Edits

Grip-Edits for Vertical ORD Elements function similarly to Horizontal ORD Elements with a notable
exception - PVI location is moved by Grip-Editing the End Point of the back tangent OR the Origin Point of
the ahead tangent.

Grip Edit Point Handles

Display Location Function
Origin Point Start Point of | Moves the Start Point a Line and the VPI of a Curve.
g Lines NOTE: The End Point of the intersecting line will also be moved
End Point End Point of Moves the End Point a Line and the VPI of a Curve.
Lines NOTE: The Start Point of the intersecting line will also be moved
Move Mid Point of Move a Line to any location in the Profile Model. The length and
Lines slope of the Line are held fixed during translation.
. Mid Point of
Move Point id Point o Changes the Length of the Curve. The PVI Location is held fixed.

Curves

Grip Edit Arrow Handles are found at the following locations for Lines

Display Location Function

Start and End Change the length of a Line. Slope is kept fixed.
Trim\Extend Point of Lines NOTE: The Base ORD Line Element has to be selected to reveal
this Grip Edit Arrow Handle.

Mid Point of

. Moves a Line up or down vertically
Lines

Move Vertically

7G.2 Civil Rule Manipulator Edits

Civil Rule Manipulators for Vertical ORD Elements operate identically to Horizontal ORD Elements. See Civil
Rule Manipulator and Properties Box Edits in the Edits to Horizontal Geometry section.

TIP: Hover over Civil Rule Manipulator with cursor to identify the parameter to be edited.

TIP: By default, the Civil Rule Manipulator identified as Vertical Curve Parameter is set to Vertical Curve
K-Value. It is possible - but not recommended - to switch Vertical Curve Parameter setting to R-Value.
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7G.3 Table Editor tool

The Table Editor tool is used to tabularly edit Complex Profile Elements. To access and make edits with the

Table Editor tool:

a OpenRoads Modeling | hE~ Hl‘._' o & ~ ’ =l * -
Home Terrain Geometry Site Corridors Model Detailing Drawing Production View
 |Import/Export ~ i 7 EH Open Profile Model D= - [y 4 /s ro| -
port/Exp o % P | Vv e CO f":}f 4
#; Design Elements ~ 2 % Set Active Profile
Civil  Reports Lines Curves Element Modify Complex | Transform Simplify Complex | Table
9 Standards * Toggles = v IQ Profile Creation = d v Profiles = v Geometry = Geometry Redefine |Editor

General Tools Vertical Commen Tools
Locate Alignment
Grey values are for
information only and
NOT editable with
the Table Editor tool [, — »
Ahead
Back G K Ahead
Silpe Station Blevation L::gfh Value Sloep?a [::;im
m  EEETOECTLN 0 (sSert
b 2 []|0.6648% [1|12+50.0000 |[]| 6350.3458 HHI 80.4330 [1|-1.2065% 25.0000
25.0000 [1]-1.2065% [1|15+80.0000 |[] | 6346.8470 £0.0000 55.7520 O|19910% [97.1200
o Ofissoe 0|10 O fssos72 I O S —
Key-In new Click Apply to rebuild
— parameter ORD Element with |
— values new parameter values P e

Left-Click on the Table Editor tool

Profile is shown in purple.

In the Table Editor, Left-Click on the Apply button.

A A A

Prompt: Locate Alignment - Left-Click on the Complex Profile to display in the Table Editor.

In the Table Editor, Key-In new parameter values for the desired VPI. The preview of the new

The first and last row in the Table Editor represent the Start and End Point of the Complex Profile. The

interior rows represent PVI Locations.

WARNING: After Table Edits are Applied — the Base ORD Elements of the Complex Profile will be
Simplified. See Simplify Geometry Tip and Simplify Geometry Tool.

7-182



7G.3.a Checkbox Tips

The Table Editor contains checkboxes which can be used to lock individual geometry
segments/parameters. Edits performed to adjacent PVIs will not affect the checked parameters.

In the example shown below, the AHEAD SLOPE is locked, and the PVI Station is moved. The Back
Tangent Slope and Elevation is recalculated to accommodate the PVI Station move, whilst the Ahead Slope
remains fixed.

a OpenRoads Modeling v Hl‘_' * * = k aEs=E § é -

m Home Terrain Geometry Site Layout Corridors Muodel Detailing Drawing Production Drawing View Annotate

z I - Wty ) E 17 / ‘ )
Import/Export 3 T ¥ 7, Open Profile Model I_ ﬁ & _",_. ll g’ /. ),,—:1{ y

% Design Elements ~ % Set Active Profile

) Civil  Reports Lines Curves Element Modify Complex Transform  Simplify Complex Table
9 Standards ~ Teggles - - E Profile Creation = v v Profiles = - Geometry ~ Geometry Redefine Edjtor
General Tools Vertical Common Tools

B View 2, Profile - Road CL E=NEcE

mv-:;r- 1 00O ERE SEE e il
PVI Station
moved from

11+60 to 12400

Preview of
ORD Element

.

Back Tangent Slope
and PVI Elevation
recalculated

Ahead Tangent
Slope LOCKED

Ahead Slope
Locked with

;j Profile Table Editor: BL8 Check Box

'lla':ﬁgent giz%ke Station Elevation

Length

I | o 0.0000 D £345 1000 o, 50,0000
» |20.0000 [1|0.4607% 71 |140.0000 85.2276 g 75.0000

75.0000 15927 . 5. 230.0000 £3.289 20415% 86.0250

PVI Station Value
changed from Y
12400.00 to 11+60.00 N

Left-Click the Table Editor tool from the Common Tools panel

Prompt: Locate Alignment - Left-Click on the Complex Profile to display in the Table Editor.
Left-Click on the Ahead Slope checkbox for the PVI to be repositioned.

Key-in the new PVI Station value.

A A AL

Left-Click on the Apply button.
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7G.3.b

Insert a

Inserting and Deleting PVI’'s into a Complex Element

PVI as follows:

® View 2, Profile - BL E\@

Preview of
ORD Element

d

(1 B

Profile Table Editor: Road Profile - *
Back Ahead
Back ) ) Curve K Ahead
-Il:eaggtim Slope Station Blevation Length Value Slope -ll_—;:ggtim

BRI O 0000000 |[] | 6348.4179 6648% | 215.0000
som | ossis, | ieotowo m s o |soms | 0065
anzizo0 || 0.0475% [ 17+67.1200 |[] | 6350.5726 _

Delete

Report

A AR A

In the Table Editor, select a row adjacent to where the inserted PVI is to be placed by Left-
Clicking on the blank cell in the first column.

With the desired row selected, Right-Click anywhere in the table. Depending on the selected
row in relation to the desired new PVI Location, choose the appropriate option: Insert Before or
Insert After.

Prompt: Enter PI Reset to End - In the Profile Model, position the cursor in the desired location
for the new PVI Location. Left-Click to accept the location. (Right-Click to exit the command)

Left-Click Apply to finish command and rebuild the Complex Profile Element

Deleting a PVI is accomplished with the Table Editor in a similar manner:

VA

In the Table Editor, select the row of the PI to be deleted by Left-Clicking on the blank cell in
the first column

With the desired row selected, Right-Click anywhere in the table and select Delete.

Left-Click Apply to finish command and rebuild the Complex Profile Element
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7G.4 Vertical Modify tools

All tools to be discussed in this section are found in the Modify dropdown of the Vertical Panel

ChUsers\survey. DJANDANOneDrive - DI&A, PCLORD Manual\Mew.dgn [3D - V8 DGN] - OpenRoads Designer CONMECT Edition

e e ~
‘t;\' 8 / f';;f /
Transform  Simplify Complex Table
Geometry Redefine Editor

Commen Tools

ﬂ OpenRoads Modeling = H t& - v ’ é k ,é‘ @ = ﬂ D @7 =
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View Annotate Home
‘. Imp.nrtr’Expnrt = '." Civil Toggles ~ O _¢_ 1 Z \fd f; @ | : | + ~
£ Design Elements ~ &7 Reports Lines Arcs  Point Offsets Reverse Splrals Modify  Complex Open Set Profile Lines Curves Element Modify Complex
W Standards ~ = v v and Tapers»  Curves ™ v Geometry ™ Profile Model Active Profile Creation = v i Profiles = - Geometry ~
General Tools Horizontal Vertical i opy Vertical
7 Profile Insert Curve
[\>-  Append Profile Elernent
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7G.4.a Copy Element tool

This tool is used to create a copy of a Vertical ORD Element. The Vertical ORD Element can be copied to
the original Profile Model OR to the Profile Model of an overlapping ORD Element.

TIP: If it is desired to copy AND move (translate) a Vertical ORD Element - the Transform tool can

be used.
-
Modify
- “l*- Copy Vertical 2
el 1l 00 0MEHB HEE &8 B| |kl ¥~ Profile Insert Curve

[\  Append Profile Element

e

Locate Profile to Copy

3 i
T _dlu ;
- |
o o ?_ = =

S

Locate Element to apply profile

Diata point to create a duplicate profile on
the current element - Reset to pick
another element.

o Left-Click the Copy Element tool from the Modify dropdown

o Prompt: Locate Profile to Copy - Left-Click on the Vertical ORD Element to be copied.

Prompt: Locate Element to apply profile - Left-Click on the Horizontal ORD Element where the
o Vertical ORD Element is to be copied to.

NOTE: This tool can be used to copy Vertical ORD Elements into the Profile Model of an
overlapping Horizontal ORD Element.

Prompt: Data point to create a duplicate profile on the current element — Reset to pick another
element — Left-Click to create a copy of the Vertical ORD Element in the same Profile Model.
Right-Click to pick an overlapping Horizontal ORD Element to copy the Vertical ORD Element to.
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7G.4.b Profile Insert Curve tool
This tool is used to insert a curve or deflection point into a Vertical ORD Element.

WARNING: This tool does not work with on Lines created with the Profile Line To Element OR Profile Line
From Element tool sets. This includes Complex Profiles with Base ORD Elements made with the
aforementioned tool sets. Inserting a curve would violate the “To” or “From” Element Civil Rule issued
to the Line during initial creation.

BEST PRACTICE: Use the Table Editor tool to insert a PVI or curve into Complex Profile. The Table
Editor tool will work in all situations because the Civil Rules in the underlying Base Elements are Simplified
in the Table Editing process.

-c-
Madify

i° Copy Vertical

B View 2, Profile - Road Profile Grf Profile Insert Curve

a3 ™ ot i 900 D HEH 3} B3| &5 - H | ks ['~  Append Profile Element

2

[ wertical Curve Parameter |‘II}I}_?BB T e ~ = g Y Curve Paran f "
e s N — r—
Locate Tangent to Insert Curve |kt ob B
Wertical Curve Type |Para|:uo|a v| s s s lasent Through Point
Length [FEEE [
Feature » [

Feature Definition

Left-Click the Insert Curve tool from the Modify dropdown

Prompt: Locate Tangent to Insert Curve — Left-Click on a tangent or Line to insert PVI and
Curve into.

PVI.

Prompt: Enter Through Point - In the Profile Model, Left-Click at the desired through point

o Prompt: Locate Vertex — In the Profile Model, Left-Click at the desired location for the inserted
location for the inserted curve to complete the command

OR

Key-in a Vertical Curve Length, Parameter, and/or Type into the Dialogue Box. Left-Click in the
Profile Model to complete the command.
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7G.4.c Append Profile Element tool

This tool is used to add Vertical ORD Elements to the beginning or end of a previously-created Complex
Profile Element.

NOTE: The Complex Redefine tool can be used to add Vertical ORD Elements to the interior portion

of a profile.
S
Modify
I° Copy Vertical -
B View 2, Profile - Road Profile E [ [
~g -~ i ®@ IO | v b= :
o~ PPLOMOER HEE & e Biels SB[ Append Profile Element

Locate Next Element To Add/Insert

Left-Click the Append Profile Element tool from the Modify dropdown

Element.

Prompt: Locate Element to Add/Insert - Left-Click on the first Vertical ORD Element to be
added to the beginning or end of the Complex Profile Element

Prompt: Locate Next Element to Add/Insert — Left-Click on the next Vertical ORD Element to be
added

o Prompt: Locate Complex Element — Left-Click on the previously-created Complex Profile

OR
Right-Click in the Profile Model to complete the command.
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7G.5 Common Tools

Common Tools are used to make edits to Vertical ORD Elements in the exact same way as Horizontal ORD
Elements. See Common Tools in the Edits to Horizontal Geometry section.

E'J OpenRoads Modeling = HE « - T2 hECFE=EE® -
Home Terrain Geometry Site Layout Corridors Madel Detailing Drawing Production Drawing View Annotate

£ Import/Export ¥ xle ;&e;é* BH Open Profile Model |\\ ﬁ |£ "3 &

A, . .
% Design El ts ! = &% Set Active Profile
YL Ciwil Reports 2% Lines Curves Element Modify Complex Transform  Simplify Complex Table

Wy Standards * Toggles = v b~ Profile Creation = r r Profiles = o Geometry = Geometry Redefine Editor

Vertical Common Tools

General Tools
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