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Module 3 ¢ Horizontal Alignment

About this Practice Workbook...

T

This PDF file includes bookmarks providing an overview of the document. Click on the
bookmark to quickly jump to any section in the file. You may have to turn on the
bookmark function in your PDF viewer, such as Adobe Reader.

The dataset used throughout this module uses English units and US Survey Feet.

Each module in this series is satintained. You can jump to any module and begin the
exercises.

This training module uses th@OTFUS North Carolin®orkSpace and thB-2635C
(TrainingWorkset installed. It is very important that you select the correct WorkSpace,
WorkSet and Desktop Icon/Discipline/future RBIEDOT Roadwayhen working the
exercises in this course.

The tool tips and help were copied from the Bentley Online Help. See this link for the
complete list of tools and common usage.

OpenRoads Designer CONNECT Edition Help (bentley.com)

This workbook wawritten with the release of OpenRoads Designer 10.09.00.91 (2020
Release 3 Update 9).

This workbook has been updated for OpenRoads Designer 10.10.XX.XX (2021 Release 1
Update 10).
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Overview

There are some significant changes to the process of Horizontal Alignment design and
development between ORD and Geop&kere is no more GPK file for storing geometry, that is
stored within the elements. There are no more inputdiler Open or Incomplete Alignments,
the alignmentsare designed graphically.

When using ORD the design of a horizontal alignment will be based on graphics and intelligent
elements.These are referred to as RuBased elements and provides Design Intent.

Rule Based elements store all the geometry associated with that elefakments are also

Ruled by other elements. These rules are created by snapping to specific points, for example
when placing a line between two points. Or selecting elements as a reference, for example
placing a curve between two tangents. Rules can be creajemffbetting elements or by using
Civil AccudrawThe type of rule created depends on the specific design tool used to create it
and how it was created.

Design Intent creates associations between elements based orulbe that were established
when the element was created. The purpose of Design Intent is to preserve the intention of the
designer wherthe original elements were createthis intent is then maintained when

revisions are madeA simple example is¥linethat is designed to intersect the L line at a 90"
skew, the Civil Rules that are created during that process will store that Design Intent. If a
revision is made to the L alignment, theilvelwill automatically adjust to maintain the 90"

skew. This will include any elements of the Y alignment that need to adjust as well as elements
based on the Y Alignment such as curbs and sidewalks.

These concepts will be featured throughout all of the training moddlags Module will focus
on Horizontal Alignments and the tools required to create a Horizontal Alignments.

In addition to new ways to create Horizontal Alignments the user must think about Horizontal
Alignments in a new way. In Geopak a Horizontal Alignment was just a set of geometry. The
elements on the screen were just representations of that geometry, thenewaot linked to

that geometry in any way. In ORD the elements on the screen are the geometry and any
manipulation of the Horizontal Alignment will change the geometry of the alignment and the
design. This is one of the reasons that each Horizontal Aéghwmill be created and stored in

an individual dgn file, the ALG file. Because Rules and Design Intent loakedehrough a
reference file, links between alignments can be created and maintained across separate files.
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Themodule should provide guidance on creating individual elements of an alignment; lines and
curves, creating alignments, editing elements and alignments, building rules and design intent

between two alignments, stationing and annotating alignments, and crgaeports for review
of the alignment geometry.
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GGOllletryRibbon [ab
m Mmoo :m Comidors  Model Detailing  Drawing Production  Drawing  Utiliies  ifwin  View  Help  NCDOTRoadway

< Import/Bport * e 25 » ﬂ ¢ I Offsetsand Topers = .7 rj EB Open Profile Model N \é T ?;p /‘/ f;;; ~ E
Li

9 Design Elements = ' Z ¢ R ¢ - 4 Set Active Profile
SINEEMENE T Gl Reports | Lines  Arcs  Point oo UV Modify _Complex ines Curves Element Modify Complex  Transiorm Simplfy Complex Tsble Event
| v N v~ Geom v Profiles~  ~ ° Geometry~ Geometry Redefine Editor Point List

Primary Selection General Tools Horizontal Vertical Commaon Tools

2 % )
@l Selection ‘=F % Standards * Toggles ~ - * 2L Spirals ~ etry* | Profile Creation -

TheGeometry Ribbon containgools that the designer will use to create Horizontal and
Vertical Geometry and plan elements that are based on Civil GeonidteyRibbon is broken
into 6 sections.

This section of the training Module will only focus on the tools used to create Horizontal
alignments. These tools will include Lines, Arcs, and Points. The tools and methods used to
combine individual components into a Complex Horizontal Alignment. Hanetie a Complex
Horizontal Alignment with know Pls. How to station an alignment, report on the horizontal
geometry.

In addition to the specific tools required to create an alignment this section will also cover
additional topics that are not specific to the alignment but are important concepts to
understand when using CONNECT and ORD. These include Feature DefiitibRs|es,
Design Intent and 2D and 3D modélsese concepts will be covered throughout the training
manual and it is critical the user understand how these concepts work.
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Primary & Selection Tool Group
These two (2) groups are common throughout the ribbons. To see all the tt@sarsections, use the

Home Ribbon. The other Ribbons include a partial group of the tools included in these two sections

Geometry | Site  Comidors  Model Detailng  Drawing Production  Drawing  Utilties  ifwin  View  Help  NCDOT Roadway
Import/Export *  xhe 73 g 3 Offsets and Tapers ™ EB Open Profile Model o Chr e .
& ¥ |/ 0 = 7 i N = L3 = N 4
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Civil  Reports | Lines Arcs Point — Modify _Complex Lines Curves Element Modify Complex  Tansform Simplify Complex Table Event
W Standards * Toggles~  ~ - v v 2 Spirals ¥ v " Geometry~ | |7 Profile Creation ¥+ v ProfilesT v Geometry~ Geometry Redefine Editor Point List
Horizontal Vertical Common Tools

General Tools

Primary Selection
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Help  NCDOTRoadway
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a Import/Export ¥ The ?4-‘ » O _ Offsets and Tapers ~ \f“; r_;’ BB Open Profile Model N e UL ox° EI;P K4 x”’ ,\/
& - |45 Design Elements = 1. < 4 X Reverse Curves = |54 Set Active Profile M= = 3 e 4 >

Civil  Reports | Lines Arcs Point © Modify _Complex Lines Curves Element Modify Complex  Transform Simplify Complex Table Event
@i W Standards ¥ Toggles v - v T 5 Spials v v Geemetry~ | |7 Profile Creation ~ & v Profiles~ Geometry ~ Geometry Redefine Editor Point List
Primary Selection General Tools Horizontal Vertical Common Tools

Horizontal Tool Group

View  Help  NCDOTRoadway

Open Profile Model b B ‘é

& A ]

mplify Complex Table Event

Home  Temsin  Geometry  Ste  Comidors M
L ! )

@ Import/Export ~ ’ I Offsets and Tapers ™
S 3 ponse Bt ¥ O < - SR
g ~ § Design Elements ~ 2 / G " X Reverse Curves ™ 44 Set Active Profile " -
Element Civil  Reportd | Lines Arcs Point Modify _Complex Lines Curves Element Mocify Compler  Transform S
@1 | Selection i Standards * Toggles~ - - v v 2 Spirals ¥ Geometry =~ Profile Creation *  + * Profiles Geometry + Geomeily Redefine Editor Point List
Primary Selection General Tools Horizontal Vertical Common Tools
Drawing Production  Drawing  Utilities  ifwin  View  Help  NCDOT Roadway

Comidors  Model Detailing

et /'/ e 4

EQ rore  Rwin ceomay  sie
BB Open ProfieModel [\ | |JL  “F"

% Import/Export ~ 7 § D d 3 Offsets and Tapers ~
2 h‘ porae B 2|/ 0 e st .
[E - 4 Design Elements ~ - A Reverse Curves ~ | Set Active Profile
Element Civil  Reports | Lines Arcs Point Modify _Complex Lines Curves Element Modify Complex Kanstorm Simpiify Complex Table Event
@ Selection ‘i Standards ~ Toggles - v - v ~ 2 Spirals ~ ~ * Geometry = | [ Profile Creation - *  Profiles~ ~  Geometry Geometry Redefine Editor Point List
Primary Selection General Tools Horizontal Vertical Common Tools
NCDOT Roadway

win  View  Help

i‘f BB Open Profile Model ‘l b \é "3 L g /,/ f,;;] ’\/ 3

[ Set Active Profile
Lines Curves Element Meodify Complex | Transform Simplify Complex Table Event
- v Profiles~ v G G List

Drawing Utilities

Ste  Comidos  Model Detailing  Drawing Production

Ly W ‘ 4 O @ T Offsets and Tapers ™ 7

Import/Export
eometry ¥ cometry Redefine Editor Point

Home  Temsin | Geometry

a
- S
) v |95 Design Elements = y -~ X Reverse Curves ™
@ 9 Civil  Reports | Lines Arcs Point — Modify _Complex
@1 %y Standards ¥ Toggles - - v v 2 Spirals ~ - Geometry ™ | |\ Profile Creation *
Primary Selection General Tools Horizontal Vertical Common Tools
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(Table 21) Important Tools Used in Existing Terrain Models

L

Various line placement tool (By Points, To Elements, From Eleme
Between Arcs, and Chamfers).

Lines

O Various arc placement tools (By Points, To Elements, From Eleme

Arcs Between Arc, 2 Center and 3 Center and Complex Transitions).

\,rd Stationing, Station Equations, working with Civil rules and copying
Modify elements.

o

Complex Geometry

Creating and redefining Complex alignments, Best Fit, Offset tool
(copy parallel) reverse curves, and Create Geometry by Template

/’

L

Ve

Simplify Geometry

Tool used for removal of intervals and external referencing rules fc
horizontal andvertical geometries.
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Feature Definition Tolbar

Before beginning with the design and drafting tools one of the conadyatswill be new to the
ORD user are feature definitions.

Feature Definitions are included in the NCDOT workspace. They are usaara symbology,
and various other properties that are applied to the geometric elements.

The feature definitions are used to:

1 Define what the geometric elements actually are. What is being modeled such as curb,
centerline, edge of pavement, etcetera.

1 Control symbology in various views, including capability to define differing symbology in
plan, profile, and 3D spaces

1 Define terrain modeling attributes (spot, break line, void, etcetera)

1 Define surface display characteristics annotation

The Feature Definition Toolbar is a way to easily activate and deactivate the Feature Definition
settings. Using the Feature Definition Toolbar is nodguirement,but most users will find it
helpful. It is important to choose the correct Feature Definition when placing elements in the
design because that Feature Definition will control the properties not only of that element
during thatstepbut also how it looks and interacts with other design elements in later steps
during the design process.
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TheFeature Definition Toolbaoggle can be found in thHeéeneral Tools section of the

Geometry Ribbon.
in Geometry Site Corridors Model Detailin
P * i import/Export ¥ Nl¢ VA ’
A, 4
#% Design Elements ~ ; ¢
; =SIgn - ements Ciwil Reports | Lines
‘W Standards * Toggles = v v
General Tools
Standards v A f-“ﬁ o
Set Design Standard -
Terrain Geometry Site Corridors Maodel Detailing Drawing
E i1 & Import/Export ~ X S . <
5 Design Elements * '~ % ¢ O i
b _' : L Civil Reports | Lines  Arcs  Point
R=Y ‘i Standards ¥ Toggles = v v - -
ection W Set Design Standard

Finitian 8 Design Standards Toolbar ._xl-._. A _«s’ﬂ:. .;...,-T / _r|:_

Set Feature Definition

Py

®
tt? Feature Definition Toolbar
€§ Match Feature Definition =2

Civil Message Center

Set Element Information

Speed Table

Under theStandards drop down menuwselect theFeature Definition Toolbar

EP;J |N|:| Feature Defintion w |EPEF & "’I"‘ ,fi.,\ ;,;*; .3,_._-7) /
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1.OverrideFeature Definition
A. Selecting theDverride Feature Definitioncon will force the active tool to use the
Feature Definition shown in the Feature Definition Toggle Bar. The user will not have
to select the feature definition when placing teéement.

~
(

e'J

B. This dialog for placing a line between two points will display like this with the
overrideON Note that the Feature Definition displapdse Active Featurand the
name has been populated.

e

Parameters 3

] Distance 30.0000
[] Line Direction N30°00°00.0"E

Feature 3

Feature Definition  Use Active Feature

Mame TAN

C. This dialog for placing a line between two points will display like this with the
override OFF Note that the Feature Definition displaij® Feature Definitioand
the name field is blank.

Parameters L3

[] Distance 30.0000
[] Line Direction NS0°0000.0"E

Feature Ed

Feature Definition Mo Feature Definition s«

Mame
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2.Feature Definition
A. Expand the Feature Definition drajpwn to choose from the available Feature
Definitions

|Feature Drefinition w |

B. This example shows the available Feature Definitions for centealigements
contained within the NCDOT workspace

Ea E LENITHLITT iy iy E Da

[ A /
@7 [ALG_Centerine Me¥ M A /B |
@ Mo Feature Definition Ly
= Alignment
= NCDOT
- Exist

..... LAl ALG_Centedine
----- & ALG_Centerine Collector-Di
----- & ALG_Centerine Culvert

----- & ALG_Centerine Driveway

----- & ALG_Centerine Loop

----- & ALG_Centerine Median Cro
----- & ALG_Centerine Minor Road v
< >
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3.Match Feature
A. Use theMatch Feature Definitiortool to populate the combo box with the feature
definition assigned to the selected element.

e?

B. This tool will allow the user to match the Feature Definition of an element in the dgn
file and if theOverride Feature Definitiortool is selected then the Feature
Definition will be applied to the current element being placed.
4.Create 3D Automatically
TheCreate 3D Automaticallyool will generate 3D model elements for the created
elements. This tool will be covered in more detail in the Modeling sections and is not
used for creating Horizontal Alignments.

i

5.Feature Definition Template
TheFeature Definition Templatdool will apply a roadway template to the created
element automaticallyThis tool will be covered in more detail in the Modeling
sections and is not used for creating Horizontal Alignments

+
6.Chain Tools
If Tool Chainings toggled on, then many tools can automatically determine base
elements to use during calculations. For example, Arc Between Elements will choose
the two most recent elements and set them for base elements to construct its fillet

-

A

Page |15



Foo
" 5 |

5 }}; Module 3 ¢ Horizontal Alignment

7.Persist Snap
A. If Persist Snapoggled on, persists the snap into the geometry (default is snap on).

T
=

B. A persisted snap is a geometric rule that can be stored with the elements. For
example when placing a line between two points if the user snaps to the mid point
of an arc as the starting point a rule is created. If the length of the arc changes, and
the midpoint shifts, then the beginning of the line will shift to remain at the mid
point of the arc. This is because the Midpoint Snap has be Persisted.

8.Rule Deactivation

A. If Rule Deactivatioristoggled on, then tools create elements with rules disabled.

8

B. Snaps are not the only type of rules that are created when placing civil elements.
Civil rules include any geometric constraint that could define the position of the
element. Offset from another element, taper rate based on another element, length,
bearing radius, skew angle, etc.

This completes the overview of the Feature Definition Toolbar. All of these tools and
principals will be discussed in detail during the training modules. For this section it is
only important that the user has gained some basic familiarity with the toolinar

names of the icons and a general sense of how each tool will work. Through use and
practice the user will quickly understand the best practice for using each of the tools.
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Horizontal Geometry ExercisgLine Tools

In the followingexercissyou will learn how to use the various line tools to creatked
elements The purpose of the exercise to become familiar with the tool and how to u€diD
offers the user a significant amount of flexibility when placing ruled geometry.

You will see that several different tools can be used to achieve the same result.

There are multiple ways to input data, through dialog boxes, at heads up rpompts and
dynamically.

You will see the rules associated with each element and haeditcthe element using several
methods.

You will see the basics of design intent and how design intent is maintained throughout the
design process.
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Line Between Pointg Precision Entry

1.Block 1¢ Precisions Entry
A. Line Between Pointss one of the most basic tasthat will be used during design
B. Path to the training directory and open the fie635C_RDY_HA_ALG_Tools.dgn
C. Fit view and find the box labeled Line Between Paixgrcisel

LINE BETWEEN POINTS
EXERCISE 1

D. If the Feature Definition Toolbars not Active then Activate it by selecting the toggle
from the Standards tool group of theéeneral Tools Section of th&eometry

Ribbon
E. Set the feature definition t&AlignmentNCDOVProp ALG_Centerline
e’-.? |ALG_CerrterIine e'g? - -a-|-=- A f /
@ No Feature Definition -~
a Y = = Alignment
@ T e %P
S Proe
@

& ALG_Centedine
@ ALG_Centeding
@& ALG_Centedine Driveway

@& ALG_Centedine Loop

@& ALG_Centerdine Median Crossove
i@ ALG_Centerdine Minor Roadway v
L4 >

| Alignment\NCDOT\Proph\ALG_Centerline
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F. SettheUse Active Feature Definitiotool to ON
EnALG_Cerﬂeriine ] 4

Lse Active Feature Defintion

o B rD‘j%||D'_‘|_+:

G. Start the tal by selecting.ine Between Pointfrom the Horizontal section of the
Geometry Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin Vies

1« Import/Export * - 1 ;&7 - ¥ Offsets and Tapers = B Op
e ¢ b4 O 1#( JJ iH

%5 Design El ts * = =R C = 4 Set

L‘ =LAl Civil Reports Lines Arcs  Point <A MEVERE LUvEs Modify  Complex 2

¥ Standards * Toggles - T - - * & Spirals ~ B Geometry * | [~ Pre
General Tools " Line Between Points wntal

> |e? 4 #: A rfﬁ Line To Elerment » E} r' /_,.!f 'e‘;.!(
by

‘c Line Between Arcs

E."-l- Line From Elerment »

PO D PR

I~ Chamfer Between Points

H. The Target will appear with the heads up prompt to enter the start point

Enter Start Point
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Using the Key Point Snap

R Al O @ X~ d A=

{yIFL 42 GKS SyR 2F (KS fAYyS YINJSR Wl Q |y

LINE BETWEEN POINTS
EXERCISE -1

Enter Start Point
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J. 42At this point the user will see a partial line segment with the bearing and distance
dynamically labeled, and a heads up display for the precision input of the distance.

A B

873:.
73 36',34_ 4
?6_7549‘

Enter End Point |
Parameters:Distance | INEEE] 4

K. Enter42.4264forthe distancefl KAa A& GKS RAAGF Yy ORoti@SisgSSy
that the Parameters Distance field is blue, that indicates that a value can be entered
just by beginning to type. Press ENTER and a lock will appear indicating the length of
GKS tAYS A& y28 aSi (2 nHdnHcn QO

A B

nter End Paint
& Hzrameters:Distance | TEEHE] 4

\\

If focus has been lost from the design window click on the Border to bring it back
and activate the entry field. Do Not click in the drawing field or the end point of the
line will be selected.
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L. Notice the blue arrows to the left of the distance value, these indicate there is
additional geometry parameters that can be entered. This symbol will be common
throughout many tools.

T 1
Enter End Paoint

% Parameters: Distance 42 4264 4p

M. Press the right arrow key on the keyboard and a line direction parameter data entry
will appear

T | |
Enter End Point

Parameters:Line Direction | e raRiE 4
™ I

N. Enter S 45 00 00 E in a similar manner to entering the distance in the previous step.
No Spaces are needed

Enter End Point
Parameters:Line Direction [= 45 00 00 g 4
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O. Press ENTER to lock the line direction.

A B

C D

Enter End Point
% Farameters:Line Direction | BELEREIEEIKIES 4

P. The screen should match the picture above with the line starting at Point A and
ending at Point D. The length and bearing are shown on the line. This line has not yet
been placed in the file this is a tentative location.
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Q. Left click to accept and place the line. The Line Between Points tool will
automatically restart as indicated by the Enter Start Point dialog.

A B

D

Enter Start Point

Page |24



| 5 ﬁ Module 3 ¢ Horizontal Alignment

Line Between Pointg Snap to End Points

1.Block 1¢ Snap to End Points
A. Another common method to place a line is just snapping to the start and end point.
B. If the toll has been reset Start thene Between Points Todtom the Horizontal
section of theGeometry Ribbon.

o O 5 3 Offsetsan
L ¥ A Reverse Ci
Lines Arcs  Point

v = =L Spirals ~

Line Between Points ”

Line Te Elernent »
2 « Line Between Arcs

Line From Element ¥

"~ Chamfer Between Points

C. Using the Key Point Snap setting snap to the end of the line at Point C to start the
line.

Enter Start Paint

D. Snap the end of the line at Point B to eihé line. Notice that the distance is
dynamically updated to match the distance that was entered in the previous
exercise.

B

Enter End Point
Parameters:Distance | IR 4
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E. Left Click to accept the line.

A B

F. Block 1 should now look like the above picture.
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Editing Civil Rules

1.Block 1¢ Editing Civil Rules with Text Manipulators
A. One of the features of ORD the user will need to become familiar with is the ability
to quickly and easily edit civil geometry by changing the Civil Rules.
B. Using theSelecttool in the Selection section of theGeometry Ribbon, pick the line
segment that was created from Point A to Point D

LI 1
wEmp i i ¥
et il

Elerment
Selection|*

Ik

v Selection

C D

C. Note the symbol next to the A, this indicates that a Snap Civil Rule was created for
this point when the line segment was created.

A

7|
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D. Note the gray circle at the other end of the line, that indicates that this point is not
ruled to any geometry. This symbol indicates the presence of Drag Handles.

D

E. The color of the drag handles and text manipulators can be customized by the user.
Fo this training the color was set to gray for clarity. The color can be set under

FileA Setting®y, UseA Preferences, View OptionsCivih Manipulator Settings

The user can also change the size and other display properties.

(9|

Category
Database
Descartes

Help Settings
Input
Language

Lock and Feel
Mouse Wheel
Operation
Position Mapping
Raster Manager
Reference
Render

Ribban

Spelling

Tags

Text

Update Settings
View Options
Wiew Options - Civil
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Energy Grade Line Color
Hide 3D Model on Creation

Mame for Preferences: | OpenRoads User Preferences

Il [255.0.0]

True

Show Conduit Wall Thickness In Pr. False
Show OpenFlows Calculated Slope False

Manipulator Settings

Manipulator Size
Normal Color
Read-Only Color

Selected In Property Pane Color

Selected Color
Manipulator Font
Manipulator Font Scale
Manipulator Transparency
Use Shaded Manipulators

Aquaplaning Settings

Superelevation Settings

Focus [tem Description:

20.0000
Il [64.64.64]
Il [255.0.01
[ [255.255,255]
Il [0.0.0]

Adial

1.0000

30 0000

True

Defaults oK

Cancel
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F. Note that the Bearing and Distance shown in the middle of the line segment are
both gray, this indicates that they can be edited. These are Text Manipulators.

G. One way to edit the civil geometry is by editing the length and/or bearing shown in
the Text Manipulators. With the line selected select the green length text at the
midpoint of the line. A data entry field will appear with the current line length
shown.
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H. Change the lengthtmmn ®n n Q

. [ SFG OfAO1 2NJ9b¢9w (G2 | OO0OSLI FyR (K
A B
C D

J. Reselect the line and note that the Text Manipulators and the Drag Handle dot at
the end point of the line have both updated.

A
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K. Select the bearing text the same way and enter S 75 00 00 E.

L. Left click or ENTER to accept and note that the direction of the line will change.

M. Select Undo (Ctrl+Z) twice to undo the length and direction change to the line

Module 3 ¢ Horizontal Alignment

&
V@b
2,%,
. ' l:?ﬂ

S7H0000E

®

Again note that the Civil Rule parameters have updated.

Y

00 -

segment and return to the original placement.

Eﬂ OpenRoads Modeling

SR

C

Element -

Terrain

BrodER e 2R -
Geometry Site . e
Undo (Ctrl+Z)
1 Import/Export * Undo “In Place Editing"

" . P
|5% Design Elernents = ! - N

‘ﬂg Standards * Toggles = -

ling

O ¢

Ciwil R-epn:nrts Lines  Arcs  Point

@ Selection =
Primary Selection General Tools
4 |ALG Centerine

v|e$ M A S

o

>

CANCDOT

'\I/
-

.-’+\. T

Drawing Pro

N

v

-
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N. You should now be back to the original layout.

LINE BETWEEN POINTS
BLOCK -1
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Module 3 ¢ Horizontal Alignment

2.Block 1¢ Editing Geometry with Dragdandles

A.

B.

Page |33

Drag Handles are another easy way to change the Civil Rules.

1 An arrow shaped drag handleedefines the point with one or more directions
constrained. In the previous example, the parallel arrows (that are parallel to the
line) are constrained to change the distance only; the arrows that are
perpendicular to the hie are constrained to change the direction only.

A circular shaped drag handle moves the points without constraint.

Drag Handles will break Civil Rules based on Snaps and care must be exercised
when manipulating drag handles to avoid unwanted results. As seen in the
previous example the UNDO (Ctrl+Z) command can reverse any unwanted
commands.

= =

TheSelecttool can be configured to enable or disable handles. Activate the Select
tool and pick the line segment from Point A to Point B. The snap constraint Icon will
show near Point A, the Text Manipulators will show at the midpoint and the Drag
Handle Icon wilshow near Point D. The Handles are enabled.

A B

A
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C. In the Element Selection dialog select the Disable Handles icon.

4'%35&"&':3&&:::' —
Bl o ||
B+ -4 B .

D. Select the line again and notice that the Snap Icon, the Text Manipulators and the
Drag Handles do not show, they are disabled.

E. Enable the Handles by unselecting the icon in the Element Selection dialog.

J}%}Ee“e'tffe:::' —
':_:' a0 %
B+—-a K v
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F. Reset the line in between Points A and D and place the cursor on the graylcagle
handleto display theindividualdrag handles, one arrow parallel to the line and one
arrow perpendicular to the line.

D

G. The drag handle that is parallel to the liwdl Trim or Extend the line. By left clicking
to pick the arrow the user can change the length of the line.

i,

-

Trim'\Extend

H { St SO0 GKS I NNRg YR GaRN}3I¢ GKS SyR
left click to establish a new end point. The length of the line will change but the
direction of the line will not. The length shown in the Text Manipulator will be
dynamcally updated to show the new line length.

A B
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I. The drag handle that is parallel to the line will rotate the line and change the line
direction.

‘Y Fotate Line

J {StSO0G GKS INNRBg YR aRNI 3¢ (B&dIBRY R 2F (K
click to establish a new end point. Thearingof the line will change but thkength
of the line will not. Thédearingshown in the Text Manipulator will be dynamically
updated to show the new lindirection.

A B

S7650.,
255
8"
23—0734, &

"

K. The circular drag handle will allow the user to change the length and direction at the

same time. When selecting the circular drag handle both individual drag handles will
appear.
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L. Selectthecircler YR G RN} 3¢ GKS SyR 2F &a&n8leff AyS Ay
click to establish a new end point. Tlemgth andbearing of the line will change but.
Thelength andbearing shown in the Text Manipulator will be dynamically updated
to show the newCivil Rules

A

A

C

M. Select UNDO three times to undo the changes to the Civil Rules and return to the
original layout.
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N. Use theSelecttool to highlight the line from Point A to Point D.

A
)

O. Move the cursor near the midpoint of the line to show the move parallel drag handle
represented by the arrow.

Maove Parallel

P. Select the arrow to move the line segment parallel. Left click to accept the new line
location.

A
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R.
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Module 3 ¢ Horizontal Alignment

If the selection was lost use tl&electtool to reselect the line. Note that both end
points show gray circles indicating the presence of drag handles.

A B

C D

Previously there was a snap Civil Rule at end point A because when the initial line
segment was created the user snapped to the end of the line. This created a Civil
Rule. By using the midpoint drag handle the user has broken the rule. Sélécd
(Ctrl+2) to undo the move, this will also undo the process of breaking the Civil Rule,
it will reestablish the snap rule, indicated by the icon at Point A.

A




S.

T.

U.
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Module 3 ¢ Horizontal Alignment

The line segment should still be the active element at this point. Move the curso to
the middle again to show the midpoint drag handles and grab the circle symbol. This
is the Move Drag Handle.

Move the cursor up and to the right towards Point B. This drag handle resets the
midpoint of the line segment. Note that this drag handle did not break the snap Civil
Rule at Point A. So the beginning point of the line stayed in the same location, the
end point moved based on the new midpoint.

SelectUNDO(Ctrl+Z) to undo thehange and return to the original configuration.
A B
C D
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V.

W.

Page |41

Use theSelecttool to select the line segment from Point B to Point C. This line
segment was created by snapping to both Point C and Point D, which created a Snap
Civil Rule at the Beginning Point and End Point of the line segment. This line segment
will behave differatly than the line segment from Point A to Point B because of the
rules.

Note the snap icon at each end of the line indicating the Snap Civil Rule exists. Also
note that the Text Manipulators are red and not gray, this indicatesttiney can

not be modfied. Remember the actual color of the drag handles and text
manipulators is a custom setting and they may be another color.

Remember that the drag handle can break the civil rule. With the line selected move
the cursor close to the end at Point C. The gray circle will appear with the two gray
arrows indicating the drag handles.

Raotate Line



o LN . .
A Module 3 ¢ Horizontal Alignment
_—
X. Select the circle and move the cursor up close to Point A. This will break the Snap
Civil Rule. Left Click to accept the new line endpoint.

A B

e
T
W oa0%

Y. At this point hie configuration is similar to the Line from Point A to Point D, with a
single drag handle and a Snap Civil Rule. Note that the text manipulators are now

gray indicating that they can be edited.

A B

.
s o
Wl “‘1: 2A07

Z. Use the UNDO (Ctrl + Z) Command to undo the change and return to the original
configurationThis covers the drag handle and text manipulator bagigsry
geometry type will have different Text Manipulators and Drag Handles but the
function will be very similar across all the geometry tools, horizontal, vertical and

civil.
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Snap Constraints

Snap Constraints are another function of CONNECT / ORD that the user will need to become
familiar with to efficiently and effectively place horizontal and civil geometry elements. Snap
Constraints will affect how revisions to civil elements are handleis. Witi be determined

based on which snap was used, what was snapped to and any other constraints that may have
been placed

A Snap Constraint is a geometric rule created during the element placement process. As the
name indicates it is based on the snaged to create the element. The snap used can be any of
the snap settings, end, middle, perpendicular etc. The snap constrain can be a useful tool when
used as intended but can also cause problems for the designer if it is not created correctly. Like
many dher new features in ORD the proper use of this constraint should become second
nature with more experience using the program.

1.Editing elements that have a snap constraint
C. The original layout in Block 1 has a Snap Constraint at Points A, B, and C. There is no
constraint at Point D.

o -
e
()
‘TVS_ Q':“\\' . N
G D
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D. Select theviove tool in the Manipulate section of theDrawing Ribbon. Note that
this is a CONNECT tool and is the same tool that has been used in Microstation SS2,
it is one of the basic CADD drafting tools. These tools can be used to manipulate
ORD elements, elements that have civil geometry associated with them.

Drawing Utilities iTwin View Help MNCDOT Roadway

Drawing Production

B k R T X / )¢ D+ ol DD Oy w88 [

| o EJ /u 2 vl - L I S :
Element e Place  Place e Move [Copy Rotate ., o Modify

1y Selection Tools E' * | Smartline Line Tools~ !\.j A~ {0 = T Element |

Selection Placernent Manipulate

E. Left Click on the line between Points A and C to select that element to move.

A B

C D

F. Move the line to the right

A B
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G. The Line from Point C to Point B was changed to match the new location of Point C.
This is because each end of this line had a snap constraint. Note that the bearing and
distance shown in the Text Manipulators has been updated to match the new
bearing andlistance from Point C to Point B. The text is also still red indicating that
it is not editable because each end of the line segment has a point constraint.

A B
y,
&
i
C D

H. The line from Point A to Point D has changed in a different way. The beginning has
stayed at Point A, this is where the Snap Constraint was locatexlend point that
was at Point D has shifted, this is because there was no constraint at that point so
the line segment has maintained the original distance and bearing.

I. UseUNDO(Ctrl+Z) to undo the change and return to the original configuration.
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J. Select theMove tool in the Manipulate section of theDrawing Ribbon.Move the
lie connecting Point B and Point D to the left.

A B

K. The result will be slightly different but the concept is the same. Thedaneecting
Point C and Point D again changed to maintain the end points at the snap constraint
location. The text manipulators also updated to show the new length and bearing.
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L. The line from Point A to Point D did not change, there was no soagtraint at
Point D and Point A did not move, so the line remained in the original location
maintaining the original bearing and distance.

A B

=

M. The proper use of snap constraints and the effects of snap constraints will become
more apparent through practice and use.

N. SelectUNDO(Ctrl+Z) to undo thehange and return to the original configuration.
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2.Snap Persist
A. Open therR2635C_RDY_HA_ALG_Tools.fige from the NCDOT Training directory and
find the Snap Constraints Blotli exercise.

SNAP CONSTRAINTS
BLOCK -1A

B. Set the Feature Definition to ALG_Centerline and set the Use Active Feature
Definition toggle taON

E”ALG_CEMEH‘IME v]|o% M A S / 3 ng
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C. Make sure the Persist Snap toggle is checked to ON.

EQ ALG Centerine

Ve M A A B 5t

The Persist Snap toggle is a way to turn the Snap Constraints OFF and ON, there will
be times when the designer does not want to use of a Snap to create a rule.
D. Set the snap mode to Key Point

Q¥ @ X~rsd =

E. Using thelLine Between Pointtool located in theHorizontal section of the
Geometry Ribbon.

Né

7 L, ¥ Offsetsand T \ BE
y O ﬂ_ sets and Tapers '\fl; ;’f '

AR C - &
Lines Arcs  Point ‘L FVErsE Hunves Modify  Complex l
- v v 2L Spirals ¥ v Geometry =

" Line Between Points »ntal

Line Te Element r

-}-( Line Between Arcs
Line From Element [

’,_ Chamfer Between Points

F. Draw a line from Point A to Point D snapping to the ends of the black lines.
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G. Change the Snap Mode to Mid Point Snap

H. Using theline Between Pointtool Snap to draw a line from the Mid Point of the
Line between Point A and Point C to the Mid Point of the line between Point B and
point D.

Enter End Paint
Parameters:Distance 4
v

Line
Level: Default

C D
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Module 3 ¢ Horizontal Alignment

Locate the Feature Definition Toolbar and Toggle the Persist Snap icon to OFF

‘EEALG_CMHIME ~ |e, & A VTP
B View 1, Default
Pl 6JI v| 1l ® 09 p.‘} $)|E|E|| CS{@ |Pn’:r5i5t5napzandF{uIEh

J. Set the Snap Mode to Key Point Snap

B -

K. Using theline Between Pointtool Snap to draw a line from the Point C to Point B

Page |51

A




‘i g;; Module 3 ¢ Horizontal Alignment

L. Change to thédrawing Ribbon

T OperosdsModeing < BT O HB € - 2 2SR < CANCDOT Traiing 3 Horizontal Alignment\R-2653C\Roaduway\Alignment\MODULE-3-HA-ALG-Tools.dgn [2D - V& DGN] - OpenRoads Designer CONNECT Edition (1)
Home Temain  Geometry  Ste  Comidos  Model Detaling  Drawing Product g | |utiities  win  View  Hep  NCDOTRoadway

@ [None + | [Defautt - = ﬂ N * / /Ju“*'” l;' ?O :i:-#/\ A= =
A h v @ Lt DA o x S G = = == S\ -

= =0 - S £ \Dvav ttac Hement Place Blace e Wove Copy Ratite Modfy Break  Tim .. Measure Measure Measure — Create — .
=0 =0 =0 Q0 0 PO Toals @ B+ | Selectio e B | Smatiine Line Tools~ A/~ A - T - B el Muttiple 7~ X Distance Radius  Angle S5 Region © 19~
Attributes Primary Selection Placemen t Manipulate Modify Measure Groups %

s Prre—— e mL. A 2 v Dbk o

M. Locate theModify section of theDrawing Ribbon and select thExtend Lingool.

Utilities  iTwin  View  Help  MCDOTRoadway
4 / c/” _/ O~+ ~%~ L 0‘& 88 . | | :t 1: K 7F7l e A
T U Or & o el > J Insert Vertex

Fence Place Place _Arc Move Cop)r Rotate Modify Break Trim ; asure
Tools Smartline Line Tools™ A« A ~ \’\): T

Element Element Multiple i 1*  Delete Vertey  dius
wction Placement Manipulate I Meodify I I," Extend Line reasu

N. Select the end point of thblack line between Point A and Point C and modify the
end point by shifting it down towards Point C.

A B
KeyrRoint Snap

Mid Point Snap

O. Because the Persist Snap Rule was Active when the line from A to D and the

horizontal line were placed those two lines have updated to maintain the rule. The
Line from A to D has maintained the Key Point Snap at the end of the reference line

and the horizatal line has adjusted to maintain a snap at the Mid Point of the
shortened line.
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P. Use the Extend Line tool again to shorten the line from Point B to Point D.

A

ShaprPetsist=set
to OFF

]\ Mid Point Snap

C D

Q. Because the Snap Persist setting was inactive when placing the line from C to D that
element did not update when the change was made to line from B to D. Note that
the horizontal line again updated to maintain the Mid Point Snap based on the new

line lengh.
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Line To Elementool Group

Line to Element Tools are under thaestool group of theHorizontal section of the
Geometry Ribbon<

ain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View

i /£ Import/Export ~ b g_ir- N O Q@ ¥ Dffsets and Tapers ~ \J)j f'; BH Open P

A

% Design El ts T ! AR C v 5 Set Act
) 4 Lesign Hements Civil Reports |  Lines Arcs Point -'_:_ EVEISE LuTvEs Modify  Complex ‘
W Standards * Toggles = v - v * =L Spirals ¥ v Geometry * | | Profile
General Tools " Line Between Paints wntal
bl |ﬁ§{f "/' “I"‘ ,.‘E‘.,‘ & Line To Element * Y Simple Line To Element
¢ Line Between Arcs *

Spiral Line To Element

Y Curve Line To Element

= Line Frem Element k
'POOW N EE| & Gy _
I~ Chamfer Between Points

i -
v By Angle To Element

£ Line To Element

This group contains tools that will allow the user to draw a $iegment that will be based on
another element. These tools will be used when construction Horizontal Alignments, especially
for construction Y Lines, Intersections, Ramps and Loops. Additionally this group of tool sill be
used when constructing other cigieometry features that will be covered in other Modules.

This Group Contains 5 Tools
1 Simple Line to Element
o Creates a line without any transition to another element at zero degrees skew
angle, applicable only when the To element is a curve, Offset locked at zero.
1 Spiral Line to Element
o Creates a line with a spiral transition to another element at zero degrees skew
angle, applicable only when the To element is a curve, Offset locked at zero.
1 Curve Line to Element
o Creates a line with an arc transition to another element at zero degrees skew
angle, applicable only when the To element is a curve, Offset locked at zero.
1 By Angle to Element
o Creates a line without any transition at usifined skew angle, Offset locked at
zero.
M Line to Element
o Constructs a line at a skew to a reference element.
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1.Simple Line to Element
A. Locate the Simple Line to Element exercise location in Blodkemember this tool

only work when the T&lementis a curve.

SIMPLE LINE TO ELEMENT
BLOCK -2

N

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

Le_cmmne et M A /]

C. Select theSimple Line to Elemertbol from theHorizontal section of the
Geometry Ribbon.

Geometry Site Corridors Medel Detailing Drawing Production Drawing Utilities iTwin

< Import/Export ~ ~ 2 % L. 37 Offsets and Tapers = B
p p ¥ ;@ \ -3 p \fi

Ay

& Design Elements ¥ ' : —alEiaZaE iy
(9% Design Elements Civil Reports | | Lines Ares Point ‘:_ FYErsE e Madify Complex
W Standards * Toggles = v = = = =L Spirals ~ v Geometry *
General Tools /" Line Between Points ntal
i |e? ‘. l"|"‘ A 4 Line To Element !l SimpleLine To Element
¢ Line Between Arcs % Spiral Line To Element

Line From Element L Curve Line To Element

7" Chamfer Between Points By Angle To Element

£ Line To Element
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D. The heads up prompt will appear indicating Locate Element. The user will notice
<Alt> to pick Complex Only. This allows the user to pick an entire complex element
or an individual element within a complex element. This is a setting available in a lot
of tools. This setting will not be covered during the exercises on the individual tools,
it will be covered later in this Module when Alignments are discussed.

E. Left Click on the arc to select the To Element.

Locate Element <Alt> to Pick Complex
Only

F. There are several things that will be displayed that will be helpful to the user
1 A dynamic line segment will be displayed showing the possible solution.
1 There is also a dashed element that displays that is an extension of the arc
segment to form a circle.
1 There is also an alternatolution (tie point) shown, indicated by the number .

Dynamic
DefaultSolution Solution

Point 1
- Alternate ‘Solution
L /x Point 2

5// To Element
| Extension
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G. The first step at this point is to select the correotution, Point 1 or Point 2. The
Simple Line to Eleemt tool is creating dine tangent to he curved element and at
any location that line can solve to one of two points. The User must indicate which
point to use for the solution. To change between Point 1 and Point 2 pressithé>
key. This is an operation that will be required for several tools.

Initial default solution from Point 1

Enter End Point

- N

Press the<ALT>key to see alternate solution.

N

Enter End Paint

N
/ =
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H. The next step is to select the end point by left clicking. By moving the cursor the line
segment will update dynamically to show the solution. Note that it is possible to
place the line segment outside the limits of the arc and onto the projected circle
segment.

\ Enter End Paoint

Move the cursor into a location similar to the above picture and left click to set the
endpoint.

I. The line segment will be placed in the design file. The heads up prompt will ask for
Trim/Extend Options.

Trim/Extend
Parameters: Trim/Extend e
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J. By using the <UP> and <DOWN> Arrows the user can toggle through the available
options. Using the arrow keys to toggle through options that appear in the heads up
prompt is a common procedure throughout all the tools. This tool has two option
Back and None.

Trim/Extend
Parameters:Trim/Extend | [FS v

TN

K. Toggle through the options until back is selected. Left Click to accept the Trim Back
option. L

Trim/Extend
Parameters: Trim/Extend >
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_—
L. The solution should look like the picture below.

Page |60

Because the Back option was selected for the Trim/Extend Option the program
created a solution that extended the base Arc element around to the Line element

One thing to note is that this tool can be used on a Civil Geometry Element that has
been placed with ORD tools or just a simple arc element placed with basic drafting
tools that has no civil geometry rules. If a basic Arc element is used as the To
Element then the Trim/Extend Option will not modify the element to match the end
point of the new linesegment. The To Element has to placed with ORD tools and
have geometry rules in order for the Trim/Extend Option to modify the arc to meet
the line segment.
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M. Restart theSimple to Line Elemertbol, and reselect the revised arc.

Locate Element <Alt= to Fick Complex
Only

N. Left click to set the end point and select Point 1 as the desired solution.

Enter End Point

s N
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O. Left Click to accept the Trim/Extend Option Back.

Trim/Extend
Parameters: Trim/Extend w

P. Note that thearc was trimmed to match the line segment. The program will trim or
extend the arc in the appropriate direction to match the tangent direction of the line
segment.
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Q. The created geometry, the Arc and the Line segments all contain text manipulator
and drag handles. Select the arc and note the availataeipulators, they are
located at the original end points of the arc and the original Pl of the arc.

R. The radius can be adjustéy using the drag handles or the text manipulator. Note
GKFG GKS fSy3adK dpnedntcecmMQ Ad aK2gy Ay NBRZ
Manipulator cannot be revised, in this case that is because it would change the

center location and there are no rulestiell the program how to change the center
location.
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Select the drag handle on the upper left side and move to a new location closer to
the center point.

- 323437
3

PO

Left Click to accept the new point.

End/RPaoint

TangentPoint

By moving the drag handle the user is changing a point on the curve, the other point
on the initial arc does not change so the center of the curve is reset. This also resets
the line segments by changing the tangent point. Note that the end points ofrtee |
segments that are not connected to the arc did not move. This is because of
maintained Design Intent. The Design Intent of this tool is to set a Line Segment End
Point and then connect a line from that End Point to an identified Arc Element.
Based onlie Design Intent the End Point Location is maintained and the tangent
location is revised to match the revised arc element.



Module 3 ¢ Horizontal Alignment

V. ltis possible to use the drag handel and text manipulators to modify the To Element,
the base Arc element, so there is no solution. In that case a dashed red element will
0S aK2gy 6AGK I NBR OANDIES IyR lFyeW-Q GKI
error.

B mmmmmmmmm

l___._._---—-"“" e =)

W. In this case the easiest thing to do is to select the UNDO (Ctrl +Z) tool to undo the
change.
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2.Spiral Line tcElement
A. TheSpiral Line to Elemertbol is not necessarily a tool that will be commonly used
by roadway designerdhis tool will draw a line segment to an element with a spiral
in between.Themajority of thespirals a roadway designer will design are on the
ends of Arc element and will be handled in a different manner.

One possibility would be designing a ramp alignment that tied into a curve on the
mainline. In this instance the roadway designer may want to have a ramp alignment
that starts with a spiral and ties to a tangent that intersects the Y line.

This tool is similar to th&imple Line to Elemertool.
B. Locate the Spiral Line to Element exercise location in BI8cK he To Element must
be a curve to use this tool.

SPIRAL LINE TO ELEMENT
BLOCK -3

SN

Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

e vy
P
i g4 [ALG_Centerine v]|e% M A S I0H
C. Select theSpiral Line to Elemertool from the Horizontal section of theGeometry
Ribbon.
Geometry Site Corridors Meodel Detailing Drawing Production Drawing Utilities ifwin
— f = | o A a -
4_{ Imp.orteExport _:I:_ /bj ::l !‘" “\_ ioﬁsasand Tapers \j)j ff
£3 E=gm{iwes Civil Reports | Lines  Arcs  Point ‘:_ SRS Modify  Complex
Wy Standards Toggles = v - - v =L Spirals * A Geometry *
General Tools /" Line Between Points antal
b g";’! 4"|"‘A 4 Line To Elermnent r Y Simple Line To Element
)-{ Line Between Arcs % Spiral Line To Element |
/0 E & % E o5 C\SE' Cl i Line Frem Element v Curve Ling To Element
7~ Chamfer Between Points Y By Angle To Element

£ Line To Element
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D. Note the dialog that appears on the scrediis is an alternate way to input design
parameters and is available with various tools. The user can Input all the design
parameters here and then simply left click at the heads up prompt to accept each
input.

T

T

Page |67

Set the Trim/Extend Option tBack: This is the same operation that was used
with the Simple Line to Elemdrtool.

Set the Type t&piral Note that Curve and None are also available, if set to none
this would operate as th&imple Line to Elemertbol is set to Curve this would
operate as theCurve Line to Elemertbol. ORD provides a lot of flexibility with
the design parameters, there will be multiple ways to design the same solution
and there are multiple tools that will operate the same depending on the inputs.
Set the Method td_ength The other options; A/alue, Deflection, Offset and RL
Value are not used by roadwasgsigners>

Set the Length tel 1 @ fihisQalue is just for the example for a roadway design
the length would be something more appropriate.

Set the name t&PI In ORD all Civil Elements are named and tracked within the
dgn file. If there is already a SPI element the program will increment the name
with a numerical value.

For most elements, the name is not important and not something the user
need to know about. The name is critical for Alignments, it is important that
the name match the alignment L, Y1, RPAL etc. So it is important that the
individual element names do notise an alignment name.

Parameters -~
Trim/Extend Back w

Back Transition L3
Type Spiral ~
Method |Length v
Length [20.0000 |

Feature ~

Feature Definition Mo Feature Definitior -~

MName SPI
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Module 3 ¢ Horizontal Alignment

E.

F.
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At this point left click to select the arc.

Locate Element <Alts to Pick Complex

Only

[ STG OftAO1 G2 FOOSLi

will also set the end point.

G§KS LINBOA2dzaf &

Enter End Point

Bac

k Transition:Length | ERIIR

Sy dSNn
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G. Note that for this tookhat even though the projected circular element appears as a
dashed line, similar to th&imple Line to Elemertool that the program will not tie
a Spiral to a projected arc. In this picture the end point was being set too far to the
left and the line and spiral could not project within the limits of the established Arc.
The red dashed line and red circle with#le Q A Y RAOF GS y2 &2f dziiA 2

Enter End Point
Back Transition:Length | ERININ
-

H. Left click to select an end point that has a solution as indicated by the dynamic
display.

- ) ——
Enter End Paint
- :
/ Back Transition:Length | EENIIIW
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I. Left click to accept the Trim/Extend Back option.

Trim/Extend
Parameters: Trim/Extend >

J. The result should look like the picture below. Because the ALG_Centerline Feature
Definition was selected.

The Spiral is shown in purple and the tangent is shown in red.

E‘Q ALG_Centerine v| ﬂ,gi’ 4..;|-< r.ﬂ.\ f o /

K. Left Clicking on the element will display the drag handles and the text manipulator
that can be edited. This will work in a similar way to #eiple Line to Elemertool.
In this case it is only the ned point location and the length of the spiral.

&

25 o 00 Move Point

d
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4 7 Module 3 ¢ Horizontal Alignment

3.Curve Line to Element
TheCurve Line to Elemertool will draw a line segment to an element with a curve
in between. This tool will be useful when designing centerline alignments that tie to
existing curves. This tool is similar to teral Line to Elementool.

A. Locate theCurvelLine to Element exercise location in Black When using this tool
the To Element can be a line or a curve.

CURVE LINE TO ELEMENT
BLOCK - 4

RN

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

A vornrrup

QQ ALG_Centerine w |€€ ‘I+-l Ja d} O_ﬂ? /
C. Select theCurvLine to Elementool from the Horizontal section of theGeometry
Ribbon.
,z‘\_,— f’-' ?_ __l-_ ;]f'fsets a;d Tape:s v - I - f; liﬂi SE
Lines Arcs  Point ‘_:_ EVEISE LUIvES Medify  Complex -
v v * =L Spirals T v Geometry = | p
" Line Between Points ntal
d Line To Element F Y Simple Line To Element

[7 7¢  Line Between Arcs *  Spiral Line To Element

.
5

Line From Element L: Curve Line To Element

7~ Chamfer Between Points Y By Angle To Element

2% Line To Element
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Module 3 ¢ Horizontal Alignment

D.
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The method to input the parameters for this tool is the same aspeal Line to
Elementtool using the heads up display or the dialog. Set the Dialog Box to match
these parameters.
1 Trim/Extend = Back
1. Back would most likely be used when tying a proposed element to another
proposed element
2. None would most likely be used when tying a proposed element to an
existing element.
1 Type =Curve
1. This uses a curveansition in between the Line and the To Element
2. None would be effectively usirigne Between Pointer Line to Element
3. Spiral would be effectively using tl&piral Line to Elemertobol
1 Method = Length
1. This defines the curve transition by the length of the curve.
2. Deflection will define the curve by the Angle of Deflection from the Tangent
Direction of the To Element
3. Offset will define the curvly setting the end point at a defined offset from
the To Element.
1 Radius=@n1 Q
1. The sets the radius of theurve transition and will always be required
T [ SYy3dkK I' unQ
1. This will be dependent on Method selected.
1 Name =CUR
1. This is not critical, the only important thing is to not use the name of the
alignment, L, Y1, RPA etc. The user can select any other name.

Parameters A
Trim/Extend Back e

Back Transition A
Tpe
Meth
Radius 200.0000°
Length 20.0000

Feature )

Feature Definition | Use Active Feature

MName CUR



Module 3 ¢ Horizontal Alignment
_—
E. Left click to select the curve. Note the dynamic solution will be displayed based on
the position of the cursor. Because the tool can determine the solution based on the
entire circular argt is possible to find multiple solutions.

F. For this solution, if the black curve was extended counter clockwise it would be
tangent to the clockwise extension of the orange curve.

CURVE LINE TO ELEMENT
BLOCK - 4

200000

N

Enter End Point

Back Transition:Radivs | ARDNI

4P

~

I a

G. Itis also possible to place the cursor in a position that no solution will be available,
aK2gy o0& GKS NBR ¥-Q

Iy R

G§KS NBR RI aKsé

4
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H. By moving the cursor to the top right corner a solution will be displayed that will be
more appropriate. In most cases the designer will be using a snap to place the end
point of the line in a specific location.

CURVE LINE TO ELEMENT
BLOCK - 4 o

Enter End Point
Back Transition:Radius AL

///@"JP_\

I.  Note that even though the dialog box was filled out with the appropriate design data
the user still has to left click through each option in the heads up display to accept
the previously entered data for radius and transition.

This shows the line in re@n orange curve and a transition back to the original
element, the black curve.
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Module 3 ¢ Horizontal Alignment

J. Start the Curve Line to Element tool.

\?\. O _¢_ ¥ Offsets and Tapers ~ \Jr"‘; fj

Linles Arcs  Point

v v * =L Spirals *
Line Between Points antal
P Line To Elernent B W
| | )'-c Line Between fArcs +
Line From Elerment L
7~ Chamfer Between Peints %

i

A Reverse Curves ~

Modify  Complex
v Geometry =

Simple Line Te Element

Spiral Line To Element '_
Curve Line To Elerment

By Angle To Element

Line To Elerment

K. Set the following design parameters in the Dialog Box.

Page |75

= =4 -4 48 -8 9

Trim Extend = Back

Type = Curve

Method = Offset

wlk RAdza ' HAnQ
h¥FfasSd I mnQ

Name = CUR
& Curve- — >

Parameters L]
Trim/Extend |Eack o |

Back Transition )
Type |Cunre w |
Method |Offset ]
Radius |21}_1]-|]-|]-|]-' |
Offset [ 10.0000 |

Feature -~

Feature Definition |Lse Active Feature

MName L




Module 3 ¢ Horizontal Alignment

L. Select thehorizontal black line.

Locate Element <&lt> to Pick Complex

Cinly

M. The program will again show the dynamic solution. In this case if the cursor is too
fAYSY AT AG A& 6AGKAY GKS

Ot2as 2 GKS
curve to the opposite side.

=y ]

- 0000707 <

s Enter End Point
I Back Transition:Radivs | EI '

N. Move the cursor far enough away from the line to allow the curve to solve and the
dynamic solution will show a curve tangent to the line.
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[3 RE 5700000~

Enter End Point
Back Transition: Radius | ENIIIET

<

27
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O. Also note there are two solutions, shown with the numbers 1 and 2. These show the
two possible solutionfor the cursor location.

Solution2 Solution 11

S
_-;'10’ |

Enter End Point i
Back Transition:Radius | NI 4

[=7 R="=720.0000"

P. The user can switch between these solutions by usingtheT >Xkey. This is
common across all the tools when there are multiple possible solutions. Also note
that the program will use the extension of the To Element to determine a solution.

TTTEIRESUO000T T

Enter End Point
Back Transition:Radius 4
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Module 3 ¢ Horizontal Alignment

[ STG OfAO1 G2 FOOSLINI GKS NYRAdzA 2F HnQod ¢

line.
\

Enter End Point
ack Transition:Radius | EXIEE] 4y

The original dialog was set to Trim = Back. Now that a solution has been determined
the user may want to change this to Trim = None. In that case use the down arrow at
this point to change between the available Trim Options.

\

Trim/Extend
Parameters:Trim/Extend | [FE e

Using the Down or Up Arrow to change between available options shown on the
heads up display will be common across all the tools. This is done while left clicking
through the heads up display to accept each paramatet this will override any
settings that were made in the original dialog.



q 9‘; Module 3 ¢ Horizontal Alignment

S. Note that the perpendicular distance from the To Element to the end of the Curve
transitionA a . Thig iIQthe method and distance specified in the dialog.

4B Measure Distance — X
Method: | Perpendicular A
Flatten Direction: | Mone A
True

Distance: | 10.0000'
[] Segment Only

Line To Element: L11

Festure: AlignmentNCDOT\Prop\ALG_Centerline
No Active Profile | Line

Level: Prop Horizantal Alignment
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4.By Angle to Element
A. TheBy Angle to Elementool will create a line without a curve or spiral transition to
another element with a defined skew angle. This tool will be useful when drawing
intersecting roadways. The To Element can be an Arc or a Line.
B. Locate the By Angle To Element exercise location in Block

BY ANGLE TO ELEMENT
BLOCK -5

TN

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

A vornrrup

ALG_Centeriine ¢ M A4 A S 7
?Q - ~ | @ » A /B ;
D. Start theBy Angle to Elementiool from the Horizontal section of theGeometry
Ribbon.
Geometry Site Corridors Model Detailing Drawing Preduction Drawing Litilities iTwin
1 Import/Export * Fine 3, WY L % Offsets and Tapers ~ H
l# D p‘ El i ts el ;é ) ¥ pral:! C F v \JJ E
=% Uesign Hiements Ciwvil Reports Lines Arcs  Point ":_ FVErsE LUTVES Modify  Complex ’
W Standards * Toggles = - - v * 2 Spirals * v Geometry v | |
General Tools " Line Between Points ntal
i |e€ ‘ "'|"" f&.\ & Line To Element » Y Simple Line To Element
¢ Line Between Arcs Y Spiral Line To Element ,
Line From Element » | Y Curve Line To Element

LOYD I3 HEES
7" Chamfer Between Points Y By Angle To Element

+%  Line To Element
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E. For this exercise we will enter all the design parameters at the heads up instead of

the dialog. Uncheck the Skew and Start Distance options and the dialog box and set
the name to CUR.

Parameters ~

[ Skew 00°00°00"
[] Start Distance |-2.0000

Feature ~

Feature Definition | Use Active Featurs

Name

F. Left click on the Arc to start the tool asélect the To Element.

Locate Element <Alt= to Pick Complex
Only

G. At the heads up prompt enter 30 for the skew. Press <ENTER> a lock symbol will
appear indicating the value is locked. The dialog box will also update to show a check
mark beside the Skew value. Note that multiple solutions are available, the user can
toggle between these using the <ALT> key and the extension of the Arc is shown as a
dashed black linewhich is also a possible location for the line to solve.

l

Parameters ~

Enter End Point Trim/Extend
% Parameters: Skew Skew 0°0000"

[ Start Distance |0.0000

Feature ~

\\ Feature Definition | Use Active Featurs
Name
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5 f; Module 3 ¢ Horizontal Alignment

H. Left click to accept. This will set the intersection angle of the Line and the Arc at 30
degrees to the tangentThis will also place a tentative end point for the line.

Enter Skew

&b Parameters Skew

I. Left click again to accept and set the end point. When left clicking this time it is
important to select a point in between the initial end point and the To Element. By
Left clicking to accept the end point the user is also initializing the Start Distance.

20 0000"]
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If the user left clicks in an area that cannot be solved the toll will end. In this case left
clicking above and to the right of the initial end point will result in an emdrcated

08 UKS NBR RIaKSR f Ay SThis¢aRbeilekafeddgpgringd A NI f
back to the dialog box and entering an appropriate Start Distance

Start Distance
Parameters:Start Distance

By left clicking in the correct location initially the user will be prompted for the start
distance. This is the distance from the To Element as measured along the Proposed
line where the program will place the starting point of the line. At the heads up

s

~

PNRYLIG SYyGdSNIHQ YR LINBaa GKS fr9b¢owh 1Se

Start Distance

% Parameters:Start Distance | EXIE
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Module 3 ¢ Horizontal Alignment

CKAA gAff 201 GKS @rfdzS d wQ Fa AYRAOLF
value will be to the opposite side of the To Element from the end point, this is a

positive extension of the linéA negative value will be to theame sideof the To

Elementas the end point, this is a negative extension of the.line @I f dzS 2F n Q
place the line on the To Elemetieft click to accept this solution and place the line

in the dgn file



i Module 3 ¢ Horizontal Alignment

M. Restart the By Angle to Element tool. And Set the dialog Box :
9 Trim/Extend = None
b23iS GKIFIG GKS ¢NAYKOEGSYR 2LIWiA2y A& 2yf
1 Skew =45 degrees
T {GFNI 5AadGlyOoS I nQ

d%@ By Angl.. — x
Parameters -~
Trim/Extend  Mone w

Skew 45°00°00"

Start Distance 0.0000

Feature N

Feature Definition  Llze Active Feature

Mame CUR

N. Left click to select the line as the To Element

Locate Element <Alt: to Pick Complex
Only

O. Left click through the heads up display to select the previously entered design
parameters.
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Module 3 ¢ Horizontal Alignment

P. Start theElement Selectiortool located in theSelection section of theGeometry

ribbon.
File Home Terrai
|;| Element | ..
| Selection | =

Prirnary Selection

B View  or manipulation
— A ke T =

EQ ALG Element Selection

Select an element(s) for modification ——

n Geometry Site
* 1 Import/Export
[#% Design Element:

i Standards ~

Gens

Oy Pl |

Q. Select the Line segment and notice all the Text manipulators and drag handles that
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are available.
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R. Select 481 n Q n nchandjeyordo
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Module 3 ¢ Horizontal Alignment

The line is now constructed ata®{ S¢ | yR SEGSYR& wQ LI ai

The ability for the user to make geometry revisions by using text manipulators and
drag handles is powerful tool provided by ORD. This ability coupled with linking
various elements together through multiple layers of geometry rules and design
intent allowsfor quick and accurate revisions to the design plans.

This will become evident in later training modules but if this had been a road
centerline with a corridor already constructed, changing the skew angleto 90
would result in all the linked geometrypdating; EOT, Curb and Gutter, Sidewalk
and the corridor and sections would have updated. The vertical alignment would
update based on the geometric rules of the profile and how it was constructed and
the cross sections would be updated to match the newdelo

It is important for the designer to become familiar with and comfortable using all of
the design tools to ensure that the model is constructed in a way that will produce
the desired results.

lj
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5.Line To Element
A. TheLine To Elementool is very similar to th&y Angle To Elemertool. This tool
will allow the user to draw a line at a skew to a reference element. This tool has the
added functionality of allowing the user tnclude an initial offset from the To
Element. This tool would be useful when designing a ramp for instance.
B. Locate the Line To Element exercise location in Block 6

LINE TO ELEMENT
BLOCK -6

7N

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

v g

i QQ ALG_Centerline - |9€P ‘ la.I.‘_. A 6;;" 0-09 /

D. Start theLine To Elementool from theHorizontal section of theGeometry
Ribbon.

Geometry Site Corridars Medel Detailing Drawing Production Drawing Utilities iTwin

& Import/Export ~ ¥y Y 5\ 3 Offsets and Tapers ~
p p 20 4 ;&5 N f’—. p \J..J ),»{

|45 Design Elements ~ A~ Reverse Curves =

Civil R-eports Lines Arcs Point Modify  Complex
W Standards ~ Toggles ~ - - v * 2L Spirals ~ - Geormnetry =
General Tools " Line Between Points ntal
A QE.? ‘ l"|"" A Vi Line To Elernent kY Simple Line To Element
J « Line Between Arcs Y Spiral Line Te Element
— Line From Elermnent * | CurveLine To Element
OO« D | B3| & 2 _
I~ Chamfer Between Points Y By Angle To Element

+~  Line To Element
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E. For this exercise we will enter all the design parameters at the headsspfay. Left
click on the Arc to select it as the To Element and start the tool.

Locate Element =Alt: to Pick Complex
Only

\

F. Atthe prompt enter-5.0 for the offset distance and <ENTER> to lock the value.

Enter Offset
% Parameters:Offset |-5.0000

G. Left click to accept the value. For the majority of tools the user will be required to
enter the value and then left click to accept the value.
H. At the next prompt enter Ofor the Parameters Skew and <ENTER> to lock.

/ Enter End Point
__ - @y | Parzmeters: Skew
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I. At this point, when left clickingptaccept the skew value of,@he user will also set
the end point of the line and complete the operation. This will create a line that is

A 2 s oA

GFry3asSyad G2 GKS ' NO aSt SOGUSR a GKS ¢2

—

J. The relevant rules and parameters can be shown by using the Element Selection tool
to pick the line segment. This could be the beginning of a ramp or loop that ties to a
centerline at a specified offset.

Page |91

9t



5 f; Module 3 ¢ Horizontal Alignment

K. Restart theLine To Elementool, and select the line segment.

Locate Element <Alt> to Pick Complex
Only

[«N
A
(@p])

L. Atthe promptenterp ®nQ | YR f9b¢9wh G2 201

Enter Dffset
&h|Parameters: Offset | BTN

M. Now move the cursor to a position below thiee. Note that the distance stays the
alYS odzi GKS aiady OKlFy3aSa |yR GKS @I f dzS
below the line and the offset will be set to the right side of the line.

~~~1 |Enter Offset m-
& | Parameters:Offset

N. The parameters skew prompt will now display. Press the <ALT> key to switch to
a2t dziA2y H O(orayein&ddrmatpvds Dapn the skew angle.

Enter End Point

% Parameters:Skew | [IEER
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O. Because the To Element was a line there is an additional option to enter a start
RAaulyos¢ ¢t KS auINJ RAaulyos Aa GKS RAaG!l
Ff2y3 GKS fAYyS GKI GKS LINPLIR2ASR fedyS gAf
Id SEIFIOGteée pQ 2TTéSG FNRY G(GKS ¢2 9fSYSyid

. 4

Start Distance
& | Parameters: Start Distance | [

P. Left click to accept and place the line.
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Q. This could be the beginning of an angular exit, set to the minimum skew angle of
2°my Qn n ¢ dBelbciBEeméntddbto activate the text manipulators and change

thevaluetodn 1t Qnne @

02°18'00.0"

R. This is another example of how geometry rules and design intent could be used to
modify a horizontal alignment. Iframp alignment was built off of this as the initial
tangent a change to the skew angle would result in modifications to all the curves,

spiral and tangents to maintain the design intent of the ramp alignment.

g0000°S

MHG?QG ok
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Line Between Arcs

1.Line Between Arcs
A. The Line Between Arctool will draw a line between two previously placed arcs. It
may seem very simple but this tool has several options that make it very useful. The
user can specify an offset from either one of the previously placed arcs. The user can
also specify a beginrgnor ending transition from the line to the previously placed
arcs.
B. Locate the Line Between Arcs exercise location in Block 7.

LINE BETWEEN ARCS
BLOCK -7

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

R R
ieQ ALG_Centedine o |e‘?j§ 4 I-+-l A y/; O_j /
D. Strat theLine Between Arctool from theHorizontal section of theGeometry
Ribbon.
Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin
< Import/Export ~ F e 1

X A : 37 Dffsets and Tapers ~ I
g ;,a'd{ “NC {’.. < \JJ

A Reverse Curves ~ |

% Design El ts ~ - : - : i
l es1gn Elements Civil Reports Lines  Arcs  Point Modify  Complex
- 4 4 b

i Standards ~ Toggles - 20 Spirals ~ Geometryv | |
Generalliools " Line Between Points mntal
> |e€+? ‘q "i" f&\ Line To Element ¥

)-c Line Between Arcs

Line From Element

----- [ Chamfer Between Paints
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E. Set the dialog box with the following parameters.
Trim/Extend =Back
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T

= =

= =

1.
2.

3.

4

None = neither of the previously placed arc will be trimmed

Back =The back arc, the first arc selected will be trimmed or extended to
meet the new line.

Ahead =The ahead arc, the second arc selected will be trimmed or extended
to meet the new line.

Both =Both arcs selected will be trimmed or extended to meet the new line.

Start Offset=n ®n n Q

1.

Thisis the offset from the first arc where the new line will tie.

End OffsetH ®n n Q
Solution= Leave this unchecked, this will be done during the placement process

1.

Thisis a way to pick a solution in advance, with this tool there will always be
4 possible solutions.

Back Transition Method Eength
(Note that the transition will always be a spiral)

1.

2.
3.

a s

6.

Length = Sets the transition (Spiral) by length this is the most common
setting for roadway designers.

A-Value =square root of RL valyeot commonin roadway design

Rl-Value =radius multiplied by length of spiraipt common in roadway
design

Deflection= Theta for spiral curvespt common in roadway design

Offset= This defines the length of the spiral by solving for a tie that is the
specified offset distance from the same solution without the spirat,
common in roadway design

None= there will not be a spiral and the line will tie directly to the curve or
the curve at the specified offset

BackTransition Lengthm n ®n n Q

1.

The length of the spiral transisiton

Ahead Transitior None

Feature Definition SetFeature Definition Tobhlr to Use Active Feature
Definition

Name = Cur, this is not important as long as the name is not an alignment
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F. The Dialog should look like the picture below

48 LineBet.. — X
Parameters ﬁ
Trim/Extend |E|ac:k » |

Start Offset  [0.0000 |
End Offset  [2.0000 |

[] Soluien |1 v|
Back Transition RS
Method |Length v|
Length 110.0000 |
Ahead Transition RS
Method None v
Feature ~

Feature Definition | Lse Active Feature

Name L
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G. Left click to Locate the first element and start the tool.

H. [ ST

N

\Arc: curl2

Intenval
No Active Profile
Level: Defzult

/

Ot AO1 G2 OO0SLW GKS

previously entered into the dialog box.

Enter Start Offset
% Farameters:Start Offzet

-

|. Left click to locate the second arc.
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Locate Second Element

Are: curl3
Mo Active Profile
Level: Default

{ G NI

h¥FFasi

rI
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J. Atthis point a dynamic solution will show with location for the other possible four
solutions shown. Note that like previous tools the extension of the arc can also be
used to determine a solution.

- -

K. Left click to accept the End Offset Valu€:00.Note that the sign updated to)to
match the solution shown on the outside of the Arc.

Enter End Offset
& | Parameters:End Offset | XTI

Page |99



‘i g;; Module 3 ¢ Horizontal Alignment

L. Because this tool always has our solutions, in addition to using the <ALT> key to
select a solution the user can also select a solution by moving the cursor.

M

\

M. Left click to accept the back transition Length = 10.00. This will also seditient
solution as the solution shown on the screen.

Select Solution
Back Transition:Length | [TENNN
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N. Left click to accept the Trim/Extend Parameter = Balike that the yellow numbers
indicating multiple solutions are no longer visible. The previous step set solution 3 as
the desired solution.

Trim/Extend
Parameters: Trim/Extend )

O. The ends the tool and completes the process. Note the back element was trimmed
to meet the spiral transition.
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Line From Elementool Group

The Line From Element Tool Group is very similar to the Line To Element tool Group

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin

Z. Import/Export b 2 ) //" *\_ L Offsets and Tapers ~ \J;ﬂ y)f B

g -

# Design Elements ~ 1 © S ¢ T e S ;

ESIgn Elements Civil Reports | Lines Arcs  Point FYErRE e Modify _Complex
- - 4 v

9 Standards ~ Toggles = - =L Spirals ~ Geometry~
General Tools " Line Between Paints ntal
d |é?£4? -~ "'I"" ,&\ ) Line To Element r
¢ Line Between Arcs
0 E o s\) =il CS-! lfl i Line From Element " Simple Line From Element
7~ Chamfer Between Points ¥ Spiral Line From Element

’ .
¢ Curve Line From Element
By Angle From Element

P
25 Line From Element

There is a small difference in the way to the tools function.

When using the Line To Element tool group an end point to the line was specified, this was
done by left clicking and setting the end point, the step this was done depended on the tool but
theytolls always functioned the same. An end point was established and then the line was
constructed back to the element.

When using the Line From Element tool the first part of the tool will involves establishing a
point on the From Element and then thedimvill be constructed moving away from the
element, The end point away from the element will be one of the last parts of the tools.

That is the most significant difference in the tools. If you know where in spce you want the line
to end but not exactly wére it ties to the reference element then use the To Element tool
group. If you know exactly where on the reference element the line should tie but not exactly
where in space the line should end use the From Element tool group.

This Group Contains 5 Tools
1 Simple LindcromElement
o Creates a line without any transitidrom another element at zero degrees skew
angle, applicable only when tif@omelement is a curve, Offset locked at zero.
1 Spiral LindcromElement
o Creates a line with a spiral transititmom another element at zero degrees skew
angle, applicable only when thHgomelement is a curve, Offset locked at zero.
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4 7 Module 3 ¢ Horizontal Alignment

1 Curve LindFromElement
o Creates a line with an arc transitiiom another element at zero degrees skew
angle, applicable only when tHgomelement is a curve, Offset locked at zero.
1 By AngleFromElement
o Creates a line without any transitidrom another elementat user defined skew
angle, Offset locked at zero.
1 LineFromElement
o Constructs a line at a skewom a baseelement.
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‘{ _g; Module 3 ¢ Horizontal Alignment

1.Simple Line from Element

A. Locate the Simple Line From Element exercise location in 8®&ckhis tool only

works when the From element is a curve.

SIMPLE LINE FRCM ELEMENT
BLOCK - 8

TN

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on

the use Active Feature Definition Icon.

ieﬁ ALG_Centerline v]g% M A S

v g

o

¥

C. Select theSimple Line From Elemetaol from the Horizontal section of the

Geometry Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin

1< Import/Export ~ e ) 7 5 3" Offsets and Tapers ~ 2]
|6' D p' fEI i _’:: 3}5; prag:t i i \f.; |
3 ts ¥ . v &
¢ Uesign Elements Civil Reports | | Lines Arcs Point :L FUersE Lumves Maodify Complex
4 Standards ~ Toggles ~ - - - - 2L Spirals = - Geometry ~ | |~
General Tools " Line Between Points ntal
> 9!1? ‘ "I"‘A Vi Line Te Element &
> ¢ Line Between Arcs
Line From Element ’I " Simple Line From Element
09D BE| 2K -
r Chamfer Between Points # Spiral Line From Element

w ¥ Curve Line From Element
By Angle From Element

Line From Elemnent

e
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| 5 ﬁ; Module 3 ¢ Horizontal Alignment

D. The heads up prompt will appear, left click to select the From element.

Locate Element <Alt= to Pick Complex
Only

E. The user will be prompted to select a start point. The dynamic display shows two
dashed elements. One dashed element represents the extension of the From
element arc. The solution can be anywhere on the extension. The other dashed line
represents the projetion of the cursor location to the From element arc. Note that
0KS 2FFasSit Aa t201SR G2 nonnQ FYyR GKS LINP
where the cursor is located.

Enter Start Point
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5 f; Module 3 ¢ Horizontal Alignment

F. Left Click to accept a start location for the proposed line.

Enter End Distance
Parameters:End Distance | iR

G. Enter the line length to set the end location using either positive number to set the
line direction up or to the right. A negative number to set the line direction down or
to the left. Or left click to accept the end location. Note that by left clickirgend
point will always be a positive solution.

"

Trim/Extend
Parameters: Trim/Extend | (S )

TN

H. This will set the end of the line and bring up the Trim/Extend option. Use the Down
Arrow to change the option to Back.

TrimdExtend
Parameters: Trim/Extend ™
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q 9‘; Module 3 ¢ Horizontal Alignment

I. Left click to accept the Trim option and complete the tool.

J. The difference between this tool and tt&mple Line to Elemertool is that with
this tool initial point selection was located on the From element arc not in space.
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Module 3 ¢ Horizontal Alignment

2.SpiralLine From Element

A. Locate the Spiral LiferomElement exercise location in Blog®. TheFromElement
must be a curve to use this tool.

SPIRAL LINE FROM ELEMENT
BLOCK -9

TN

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on

the use Active Feature Definition Icon.

B e v g

g |ALG Centerine ] o€ 4*{_\{; i /

C. Select theSpiral Line From Elememool from theHorizontal section of the
Geometry Ribbon.

Geometry Site Corridors Medel Detailing Drawing Production Drawing Utilities iTwin

1. Import/Export ~ s _a,é” a"/ f" _¢_ ¥ Offsets and Tapers ~ \fj ,r’f |

sy
% Design Elements ~ ! R C -
(% Design Elements Civil Reports L|nes Arcs Pomt T Medify  Complex l

9 Standards * Toggles - - =L Spirals ~ v Geometry ~ | |

General Tools " Line Between Points ntal

- |é‘: ‘ * — & Line To Element C

-c Line Between Arcs

Line From Element L Simple Line From Element

PO9 S EES%

I Chamfer Between Points I" Spiral Line From Element I

o
¢

Curve Line From Element
By Angle From Element

XN
’ .
-4 Line From Element
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Module 3 ¢ Horizontal Alignment

D. Note that when using the Spiral Line Form Element tool the user must set the spiral
parameters in the dialog box, these parameters will notlailable in the heads up
display.
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T

T

T

Set Trim/Extend = Back

1. This will trim the From Element to match the spiral transisiotn

2. The other option is none and will not trim the From Element

{Si 9yR 5AaiGlyO0S I mnodnnQ

1. This is the length of the line, not including the spiral

Set Back Transition Type = Spiral

1. The None option will match the results of tBémple Line From Elemetdol

2. The Curve option will match the results of tBerrve Line From Elemetaol

Set Method = Length

1. The other options to define the spiral length match the options in$ipeal
Line To Elementool. None of these other options are commonly used in
NCDOT roadway design.

T {SG [Sy3adkK I mndnnQ

1

1. This is the length of the spiral.

Set Name = CUR

1. This is the name of the element. This can be anything except for the name of
the alignment.

Parameters 3

Trim/Extend | Back ~ |

End Distance [10.0000 |

Back Transition -~
Type | Spiral ) |
Method |Length V]|
Length [10.0000 |

Feature N

Feature Definition |Use Active Feature

Mame CUR




ar T P -,
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E. Left click to locate the From element arc and start the tool.

Locate Element <Alt> to Fick Complex
Only

F. Left click to select the start point.

Enter Start Paint
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153&; Module 3 ¢ Horizontal Alignment

G.[STh OtAO1l G2 FOOSLIW GKS 9yR 5Aaidlyo

Enter End Distance
| Parzmeters:End Distance | [N

—=

H. Left click to accept the Trim/Extend Option as Back.

Trim/Extend
Parameters: Trim/Extend | ZEER

=

I.  This will trim the From element to the end of the spiral transition and complete the
tool
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3.Curve Line From Element
TheCurve Lind=romElementtool will draw a line segmeritom an element with a

curve in between. This tool is similar to tbeirve Line to Elemertool.

A. Locate the Curve Line From Elemnt exercise location in Blb@kWhen using this
tool the From Element must be a curve.

CURVE LINE FROM ELEMENT
BLOCK - 10

RN

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

v g

B R R

i eQ ALG_Centerline - |e!+? ‘ l_,lq r&\ f 0-4-'-‘? /

C. Select theCurve Line From Elemetwol from theHorizontal section of the
Geometry Ribbon.

Geometry Site Corridors Meodel Detailing Drawing Production Drawing Utilities iTwin

1< Import/Export ~ whe Y, 7 5 3 Offsets and Tapers = B
|85 D p’ El i t: _’T: :?{;; O AR C i \fJ |
43 Design Elements + < A Reverse Curves ~ 4
¢ £ Civil Reports = Lines Arcs  Point Meodify  Complex
9 Standards ~ Toggles = - - v T = Spirals ~ v Geometry =

General Tools " Line Between Points ntal

:Ie!f? 4 "I"‘ ,A-\ & Line To Element v

¢ Line Between Arcs

L

Line From Element G Simple Line From Element

’

........ 4
[~ Chamfer Between Points Spiral Line From Element

I'F" Curve Line From Element I

£ By Angle From Element

Z5  Line From Element

Page |112



Module 3 ¢ Horizontal Alignment

D. This tool will function like th&piral Line From Elememdol. Not all the design
parameters will be available at the heads up display. The user will be required to
input some data into the dialog bo®et the dialog box to the following parameters.

T
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Trim/Extend = None

1. None will not modify the From Element

2. Back will trim the From Element to match the curve transition

9y R 5A &I ¢y thi§ unghaeked Q

1. Thisisthe lengthof the line segment and not include the curve transition

Type = Curve

1. None = This functiaglike the Simple Line From Element tool.

2. Spiral = This functialike the Spiral Line From Element tool.

Method = Offset

1. Offset will set the curve length so that the line is offset the specified distance
from a parallel tangent to the From Element

2. Length will set the curve by the defined curve length

3. Deflection will set the curve length based on the deflection

Radius 251 1 Q

1. This is the radius of the transition curve and is always required. Note that if
the radius entered is too small to solve for a transisiton the program will
complete the tool using only a line segment.

Offset=2dn n Q

1. This entry will be based on the Method selected. The offset is the distance
from a tangent to the curve and the proposed line segment

Name = CUR

1. This is not important as long as the name is not the alignment name

Parameters -
[] End Distance |5.0000

Back Transition ~
Type
Method
Radius 25.0000
Offset 20000

Feature ~

Feature Definition | Use Active Feature

UR

Name

0



3/ Module 3 ¢ Horizontal Alignment

E. Left click toselect the curve and start the tool.

Locate Element <At to Pick Complex
Only

Arc: CUR

No Active Profile

Lewvel: Default

F. Left click to accept the start point. The start point will be on the From Element with
Ly 2FFaSaG 2F nonQd ¢KS RI&AKSR fAyS akKz2ga
to the From Element. The solution can also be solved for any location along the
projection of the From Element.

Enter Start Point
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g, Module 3 ¢ Horizontal Alignment

G. Because the curve parameters were set in the dialog box the curve transisiton will
0S ONBFIGSR® ¢KS 9yR 5Aai0lyO0S g1a SyYyiSNBR
not checked the End Distance will need to be reset. This can be done dynamically or
by enterng a distance at this point. Left click anywhere to dynamically set the end
distance of the line segement. This can be edited after placement using the text
editors or drag handles.

s -
26 g,

G

¢ Enter End Distance
'()QQ“ -. Parameters:End Distznce | EEIE]

H. Left click to accept the trim option of None.

Trim/Extend

Parameters Trim/Extend | [EE v \
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4 i) Module 3 ¢ Horizontal Alignment

I. This will complete the placement of the line and cutramnsition.

J. The offset distance specified in the dialog box is the offset from a line tangent to the
From Element that is the same direction as the solution. The tangent line is shown in
green below and the line placed by the toll is shown in red below. The greeis line
tangent to a projection of the From Element.
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Module 3 ¢ Horizontal Alignment

4.By Angle From Element

Page |117

TheBy Angle From Elemertbol creates a line without any transition from another
element at a defined skew angle. The start point will be locked to the element at an
offset of zero, this is a point where the line will intersect/pass through the From
Element. The proposed line che extended in either directiorlhis tool can be

used with a From Element that is a curve or a line.

Locate the By Angle From Element exercise location in BlbtkThis only has a line
in it but this tool will work with lines or arcs.

BY ANGLE FROM ELEMENT
BLOCK - 11

Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

e p

QQ ALG_Centerine - |€{f‘ J .,I‘_. r&\ d'; o-j /

Select theBy Angle From Eteent tool from the Horizontal section of the
Geometry Ribbon



D.

Module 3 ¢ Horizontal Alignment

The heads up dispaly and the dialog box will appear. Do not enter anyntiatie
dialog box, as an alternative method use the heads up display and dynamic data
entry to complete the tool Left click to select the line as the From Element and
initiate the tool.

Parameters -~
00 Skew
[ Start Distance
[ End Distance

Feature -~

Feature Definition | Use Active Feature

pore

E.
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Locate Element <Alt= to Pick Complex
nly

Left click to accept a start point. The dynamic display will show the projection back
to the From Element as a dashed black line. This indicates the point on the element
that the line will pass through.

Enter Start Point




y }1; Module 3 ¢ Horizontal Alignment

F. Left click to accept one end point of the line and to set the skew angle. At this point
the skew angleould also be entered into the dialog box or entered into the heads
up display.The skew will be dynamically displayed in the heads up dialog.

Enter Skew
Parameters:Skew | EERRREY 4»

G. Left click to accept the other end point of the line. At this point a distance could also
be keyed into the dialog or entered into the heads up display.
T ! RAAGIYOS 2F nonnQ gAftf LIXFOS GKS SyR
point selected above

Enter End Distance

&4 | Parameters:End Distance | [N
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Page |120

1 A positive (+) Distance will place the end point on the opposite side of the From

Element as the initial point selection. In this example below the line. The
distance will represent the distance along the skew from the From Element.

This is a distance ¢#)2.00

Enter End Distance

()| Perameters:End Distance | FIII

A negative ) Distance will place the end point on the same side of the From
Element as the initial point selection. In this example above the line. The
distance will be measured along the skew from the From Element. A small
distance would put the pointdétween the From Element and the initial point

and a larger distance would place the point further away from the From Element
than the initial Point.

This is a distance of(H 1 ®n n Q

Enter End Distance

{8 Parameters:End Distance | EIIN




” g’/ Module 3 ¢ Horizontal Alignment

H. Left click in between the initial point and the From Element to dynamically place and

accept the second end point of the line.This will complete the process of placing the
element.

I. Use the Element Selection tool and pick the line. fEix¢ manipulators and drag
handles will appearThese show that the line is

T vmmdchpppQ t 2y 3
T {GFNJI& ndcopmpQ Ff2y3a GKS a1S6 FTNRY (K
T 'YR A& G I a1S% 2F nmcmMTQondué G2 (K

v
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q 9‘; Module 3 ¢ Horizontal Alignment

J. While the line is selected use the Element Selection tool and left click each of the
values and edit the numbers
T / KFIyaS mmdchppQ G2 mnodnnQ
f Changen ®c pmc Q (2 ndnnQ
¢ / KFy3aS nmcmtQondué (2 dnc

(0p))
m:

K.¢KS ftAYS A& y2g mnQ f2y3s> adl NIa
the From Element

A
i

10.0000°

D.o0po’
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5 f; Module 3 ¢ Horizontal Alignment

5.Line From Element
ThelLine From Elemertool is very similar to th&y Angle From Elemenool. The
difference is that when using thene From Elemertiool the initial point (the Start
Point) can be placed at an offset to the From Element. When usingythengle
FromElementi 2 2f GKS AYyAGAIfT LRAYyG Aa ftglea |

This tool could be sued to design the initial tangent for a ramp that ties to a mainline
Arc.

A. Locate the Line FrofElement exercise location in BogR 2. This tool will work with
Lines or Arcs.

LINE FROM ELEMENT
BLOCK - 12

N

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

i QQ ALG_Centerline - |€1!1f‘ 4 l_,lq A f 0-4-'-‘? /
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3); Module 3 ¢ Horizontal Alignment

C. Select theLine From Elemertiool from theHorizontal section of theGeomerty
Ribbon

Geometry Site Comdors Maodel Detailing

. | L .
1 Import/Export ~ FX %u 7 O _¢_ 4 Offsets and Tapers ~ \JrJ 77»;(‘ k
A 1

Drawing Preduction Drawing Utilities 1Twin

ey
45 Desi El te T s =R C —
! sl Civil Reports Lines  Arcs  Point < MevEmE e Modify  Complex
Wn Standards T Toggles = v - - v =L Spirals ~ - Geometry = | |
General Tools " Line Between Paints wntal
- |e? ‘ '.'# Line To Element v

)'-c Line Between Arcs

Line From Elernent * | ¥ Simple Line From Element |

POV B &g , 9
I~ Chamfer Between Points / Spiral Line From Element
¥ Curve Line From Element

By Angle From Element

£a
I Iy Line From Element I

D. The heads up prompt will display, left click on the Arc to select the From Element.

..-'-'l_-'-'__
Locate Element =4lt> to Pick Complex
Only

Arc: CUR4
Mo Active Profile
Level: Default
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E. Use the following setting in the dialog box

Page |125

T

Offset =5.00

1. This is the offset from the From Element that the line will pass through.

2. An offset of 0.00 will construct an element similar to the previous From
Element tools.

{1S¢ I' ncnnQnnt

1. This sets the skew to the from element, 0° will construct a line tangent to the
From Element at the specified offset

Start Distance

1. Leave this unchecked

End Distance

1. Leave this unchecked

Back Transition = None

1. None will construct a line only

2. Curve will use an arc transition; this will construct and element similar to the
Curve Line From Elemetaol with the option of the offset distance

3. Spiral will use a spiral transition; this will construct an element similar to the
Spiral Line From Element tool with the option of the offset distance.

Name = CUR
1. Thisis not important as long as it is not the alignment name

&

Parameters L]
Offset |-5.0000
Skew | 000000

[ Start Distance |20.3393
[] End Distance [19.3060

Back Transition ~
Type | MNone e |
Feature L

Feature Defimtion | se Active Feature

MName CUR
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F.ISTdOG OtA0O1 G2 FOOSLIW GKS hF¥FfasSd I ponQ

] Enter Offset
| | &b Parameters:Offset | I

T

G. Left click to select the Start Point, this is not the start point of the line, this is point
where the tool starts the construction of the line. The line will pass through this
point. This point will be located at the specified offset from the From Element

Enter Start Point
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H[STG OtAO0] G2 FOOSLII GKS {1S¢6 I' ncnQné Iy
segment.

/‘ Enter Skew

% Parameters: Skew 4

I. Left click to accept the other end point of the line

Enter End Distance

Parameters:End Distance | R
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J. This will complete the tool and place thiee segment.

K. Use the element selection tool to highlight the line segment.

L. This shows the line is
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Module 3 ¢ Horizontal Alignment

M. Change the valuas the following

 Offset-p dn A @nh Q
FNRY ncnnQnné

T {15%

Sy3aaKkK 27

T [
T [ Sy3aidk

1 IU()OGI I

N. ¢ KA &
oconQ
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5 f; Module 3 ¢ Horizontal Alignment

Chamfer Between Points

The Chamfer Between Points is not a tool that will be commonly used by the roadway designer.
It is a simple tool to use and will place a chamfer (a corner) between two elenidrgs.
chamfer can be a simple line or include a curve on one or both ends.

1.Chamfer Between Points
A. Locate the Chamfer Between Points exercise location in Bl&8k

CHAMFER BETWEEN POINTS
BLOCK - 13

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

v g

i QQ ALG_Centerline - |e¢f‘ 4 la.I.‘_. r&‘\ .g.’/; 0-09 /

C. Select theChamfer Between Pointtol from theHorizontal Section of the
Geometry Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin
1< Import/Export ~ _\l/_ _a):j? » O o —L Offsets and Tapers ~ \fu; f;
|# Design Elements ~ ! & s ¥ A Reverse Curves ~

n g Civil Reports | Lines Arcs  Point Meodify  Complex
9 Standards ~ Toggles » - v * 2 Spirals ~ v Geometry

General Tools " Line Between Paints ontal

R |e€f 4 "| Line To Element

P ¢ Line Between Arcs

PO9Y EEEye [k m|
------- i 3 e B r_ Chamfer Between Points
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D. The heads up prompt and the dialog box will appear. Leave all boxes in the dialog
uncheckedS EOSLJG F2NJ . I O]l wl RAdza
will be the radius for the curve transition and they are not available for input with

the heads up prompt

JI%S Charnfer . w
Parameters ~
Trim/Extend Bath ~

O Start Offset
[ End Offset
[] Chamfer Angle  |38°22'55.5"

[ Approach Length |10.0000
[ Exit Length 10.0000

Chamfer Length

Ahead Radius 10.0000

Feature -~
Feature Definition Use Active Feature
e

E. Left Click to select the first element
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F. The next prompt is for the start offset. This is the distance offset from the first
St SYSyld 6KSNB (GKS OKIFYFTSNI O2yaidNHzOGA2Yy oA
lock the distance and then left click to accept the distance.

Enter Start Offset
% FParameters: Start Offsst

G. Left Click to locate the second element

Locate Second Element
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H.

F'd GKS LINPYLIG SYdSNI HdnnQ F2N GKS 2FFasSi
lock the selection and left click to accept the offset.

Enter End Offset
% Parameters:End Offset | 2.0000

The next prompt is the approach length, this is the distance from the corner to the
A0FNI 2F GKS OKIFIYFSNI Ff2y3 GKS FANRG St Sy
selection and left click to accept.

="]

00000

Define Approach Length
&3 | Parameters:Approach Length | [N 4

Page |133



TR 5

lﬁé&f Module 3 ¢ Horizontal Alignment

J. The next prompt is for exit length, this is the distance to the end of the chamfer
YSIFA4dzNBR f2y3 (KS aS0O02yR StSYSydo 9y iSNJ
accept.

Diefine Exit Length
&Y | Parameters:Exit Length 4
"G
o 74

A=

i | -
- b
v

K. Use the Down arrow to change the Trim/Extend option to Both. Left Click to accept.

Trim/Extend
Parameters: Trim/Extend )
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7 Module 3 ¢ Horizontal Alignment

L. b2dS GKFG GKS FANBRG StSYSyids GKS StSYSyi
the curve transition. The second element was not trimmed because the curve
element tied to an offset , not to the element.

-

/
\

M. By using the Element Selection tool and selecting the chamfer all of the text
manipulators and drag handles will be visible and available for editing

™
=Y
=]
3

A P

4000000

10.0000"

7
7 0.

N. As stated previously this will not be a common tool for the roadway designer. There
are better and more flexible tools that can be used to create geometry between

elements.
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_—
Horizontal Geometry ExercisgArc Tools

In the following exercises you will learn how to use Wagious Arc tools to create ruled
elements. The purpose of the exercise to become familiar with the tool and how to use it.

These tools will function similar to the line tools, a lot of the concepts and processes should be
familiar.

One of the key concép to understand with Arc tools will be the amount of flexibility the user
has when revising and editing Arédter placing a simple Arc all of the following attributes are
very easy to edit and revise.

The user can edit the radius

The user can edit the tangent direction

The user can add and edit transitiolisear transition

The user can add and edit spiral transistiong

The user can apply offsets and réefdii multi centered curves

= =4 =4 4 A

This will be a significant improvement to the way users tdasgned curves in the past.
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Circle
This is a very simple tool that only creates a cir€las will not be a tool that is commonly used
by the roadway designer.

1.Circle
A. Locate the Circle exercise location in Blgdit.
CIRCLE
BLOCK - 14

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

v g

iliﬂLG_Centeﬂine v g% M A S

C. Select theCircletool from the Horizontal section of theGeometry Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin v
1 Import/Export ¥ _:l:_ :a;;? a4 f' ?_ ¥~ Offsets and Tapers ~ \fJ f; B (
|#% Design Elements ~ Cil\ril R-e/ports tines e poin Z Reverse Curves ~ Modify Complex 5 <
9 Standards * Toggles - - - - * 2 Spirals * - Geometry = | b |

General Tools QO Circle I
R e? 4 "I"‘ A f; é 5/' Arc Between Points
Arc To Element » B
™ Arc Between Arcs
Arc From Element -
Arc Between Elements -

Y9 Complex Transition between Any elerent and Arc
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D. The dialog will appear, the only parameter is the radius value. Leave this box
unchecked. Set the name ©UR

d]%@.::e —

Parameters .3

] Radius Value |37.8673

Feature ~

Feature Defimtion Mo Feature Definition

Name CUR |

E. The heads up display will prompt for a center point. Snap to the middle of the line
and left click to accept the center point.

Enter Center Point

F. Snap to one end of the line to dynamically set the Radius Value

== R=->10.00H4

Enter Through Paint
Parameters:Radius Value
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G. Left click to accept the end point and finish placing the circle.

H. Use theElement Selectioriool to highlight the circle and see the text manipulators
and drag handles. The radius should display a valweyofdy y o n Q

18.8834'

ra
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Arc Between Points
This tool uses various methods to create a simple Arc. This tool is very similaplatcberc
tool used in Microstation V8i

1.Arc Between Points
A. Locate the Arc Between Points exercise location in Bjdék

ARC BETWEEN POINTS

BLOCK - 15
o
o o
o
o

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

B e vanp

il e@ ALG_Certerline - |€!$' ‘ l_,l‘_. r&\ ﬁgf': o-j y)

C. Select theArc Between Pointtsool from theHorizontal section of theGeometry
Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Twin

v £ Import/Export ¥ e ) ” L, % Offsets and Tapers ~ 52
PR © S P @ et o .
ke esign Elements = . A heverse Curves ~ ]

‘ 2 Civil Reports = Lines Arcs  Point Modify  Complex
W Standards * Toggles = v v hd v =L Spirals ~ v Geometry *

General Tools

~ |e€ 4 >’|"' A d}:.- E f' Arc Between Points

Arc 1o Element L4

N Arc Between Arcs

Arc From Elernent -

Arc Between Elements -

|&

Complex Transition between Any element and Arc
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D. The dialog box and the heads up prompt will appear. Like other tools any known
information can be entered into the dialog box and locked. In general placing a curve
is easier to do dynamically using various snaps. Leave all boxes unchecked.

ﬁ Arc Between Points — 4

Parameters -~

Placement Method | Start*Pass-through*.End |

[ Radius Value [17.5860 |
[ Start Direction [saa-2627.2'W |
[ Start Tangent Direction [545°3332.8"E |
[] End Tangent Direction [N01°3653.5"E |
|

|

|

[] Sweep Angle 1324533 7"

[ Arc Length |40.7687

[] Hand |Cu:|ur|ter Clockwise w
Feature -~

Feature Definition |Nn Feature Definition o |

Name cuRr |

E. The available placement methods are
1 StardRadius
1. Select a (1) Start Point and (2) Define a radius by data entry or graphically
1 CentekRadius
1. Select a (1) Center Point and (2) Define a radius by data entry or graphically
1 StardEnd Passthrough
1. Select a (1) Start Point (2) End Point (3) A point on the Arc
1 Start Passthrough\End
1. Select a (1) Start Point (2) A Point on the Arc (3) End Point
1 StartDirectionEnd
1. Select g1) Start Point and Tangent Direction and(@pEnd Point
1 StardEnd Direction
1. Select 1) Start Pointand an (2) End Point and End Direction

The two most common methods for a roadway designer would typically be
Center/Radius and StaRassthrough\End.
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F. The method used to place the last curve will show up as the current selection in the
heads up promptWith the focus in the heads up prompt us the <DOWN> or <UP>
arrow to change the Parameters Placement Method to CaRadius

Enter Placement Method
Parameters:Flacement Method | il =gl JN]=wi]y| e

G. Left click to accept CentdRadius as the placement method. This will not set the
Start Point, this only confirms the selected method

Enter Flacement Method

Farameters Flacement Method e

H. Sanp to the center of the circle near the middle of e and left click to accept as
the center point of the arc.

O

Ro

Enter Center Point
Parameters: Radius Value | EEEINE)
Arc: CURE

No Active Profile
Level: Default
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I. Snap to the center of the circle in the lower left corner of the box to set the radius.
Left click to accept the radius value and to set the start pdihe radius should
RAALE & mMpdnnQd ¢KS IINO gAff 06S aKz2gy I a
confirmed.

5
QQ
?ﬁ

Q

Enter Arc Start Point
Parameters:Radius Velue 4
Are: CUR10

No Active Profile
Level: Default

J. Move the cursor to dynamically change the arc length.

‘L:F.’

e
Enter Arc Length

Parameters:Arc Length | EIEEER 4

: 538
20 &
1=

z-

K. Left click to set the end point and complete the arc placement.

O
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At this point the tool will restart the placement process and the CaRRadius
Placement Method will be displayed in the heads up prompt. This is a common
functionality of the ORD tools, once the tool has been completed it will
automatically restart usinthe previous settings.

Enter Flacement Method
Parameters:Placement Method o

. With the focus in the heads up prompt us the <DOWN> or <UP> arrow to change the

Parameters Placement Method to StdPassthrough\End. Left click to accept the
placement method, this will not set the start point. This only accepts the placement
method.

Enter Placement Method

Parameters:Placement Method | EEIS Rl 0]s ggi=gls] | -

. Snap to the center of the circle in the upper left corner and left click to accept the

Start Point.

O
O

Enter Are Start Point
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O. Snap to thecircle in the middle to select and accept the Rdssugh point. Note
that the arc will appear to be a line, this is because it is currently only based on two
points and only a line can be defined by two points.

Enter Through Point

Parameters:Radius Value |HIEESerIE 4»

© O

P. Snap to the center of the circle on the right and left click to select and accept the
SYR LRAYylI®d ¢KS ReylrYAO RAALI I & &aKz2dzZ R

< L=-221.738&

®
&
. ) i . Enter Arc End Point

-QQQG.. Parameters:Radius Value 4
PR Arc: CUR14
@ No Active Profile

Level: Default

Q. This will place the arc and end the tool.

Page |145

Ay F



..-" [ | ¥ '.__

T

Yy

Module 3 ¢ Horizontal Alignment

R. Use the Element Selection tool to highlight the bottom arc.

.
3’55?9’
©
w
=}
S, 5
2. n
%e% =
GSEG YFyALWdz FG2N FyR O

0KS mMpodnnQ

¢
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T. Note that the start and point maintained the same position relative to the center
point and it is just the radius of the circle that changed. This arc was placed with the
CentekRadius method, so the center point was maintained and the radius was
changed ith the text manipulator.

O

O

Ub2g¢g KAIKEAIKIEG GKS (2L FNDO FyR OKIy3S
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V.b230S GKIGd GKS IINO GdaNya Ayidz2 I NBR RIFaKSF
y20 | LlRraaArotsS aztdziazy F2NI Iy |NO gAGK |

points. Because each of the smaller circles was snapped to when placing the arc they
are all persisted snap locations and they will not be broken by the change to the
radius. If the arc had been placed without using a snap the radius could be modified.
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Arc To Elementool Group

ArcTo Element Tools are under thecstool group of theHorizontal section of theGeometry
Ribbon<

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help MCDOT Roa

Fa [Export ~ ¥ y - ¥ Offsets and Tz - B0 Pf'IMdll
mport/Expo FX :3_‘,: f 1*\_ sets and Tapers \f»;' f] k pen Profile Mode \\ |\.

. . A, — " . .
|45 Design Elements ~ ' " A Reverse Curves ~ |45 Set Active Profile

Civil Réports Lines  Arcs  Point Modify  Complex Lines Cu
Wy Standards + Toggles = o = - * 2L Spirals * v Geometry * | | Profile Creation = =
General Tools O Circle Vi
b |€€f "/ "’|"' f&,\ ff:: E 5‘,‘ Arc Between Points
Arc To Element P = Simple Arc To Element B
/0 ‘, S} = [:3{' =" ™ Arc Between Arcs @ Two Center Arc To Element
Arc From Elerment b > Spiral Arc Te Elerment
Arc Between Elernents ¥ | %= Reverse Spiral Arc To Element
Ys  Complex Transition between Any element and Arc I Arc To Element

This group contains tools that will allow the user to draw an arc that will be based on another
element. This group of tools will function on the same concepts outlined in tleeloiclement

tool group the user will specify a point in space where the Arc will begin and then the program
will draw that arc To the specified element.

This group contains 5 tools
1 Simple Arc tcElement
o Creates a simple radius arc without any transition to another element.
1 Two CenterArcTo Element
o Creates an arc with an arc transition to another element
1 Spiral Arc To Element
o Creates and arc with a spiral transition to another element
1 Reverse Spiral Arc To Element
o Creates an arc with a reverse spiral transition to another element, applicable
only when the To Element is a curve of the opposite direction.
M Arc To Element
o Constructs an arc based on a selected base element which controls tangency at
one end.
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1.Simple Arc To Element
A. The Simple Arc to Element tool is a basic tool that will draw an arc with a specified
radiustangent to another element. This tool will work if the To Element is a line or
an Arc.
B. Locate the Simple Arc to Element exercise location in Bldtk

SIMPLE ARC TO ELEMENT
BLOCK - 16

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

B R R

v g

e@ ALG_Centerine o |e€ ‘+r&\ f 0-4-'-‘? /

D. Select theSimple Arc to Elemertiool from the Horizontal section of theGeometry
Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help NCDOT Roar

< Import/Export ~ P 9 » L L Offsets and Tapers ~ EB Open Profile Model
;T\ }’# & _’) ?_ \fd b b

|5 Design Elements ~ - Reverse Curves ~ |45 Set Active Profile

Civil R-eports Lines = Arcs Point Meodify  Complex Lines Cu

W Standards Toggles = - 2 Spirals ~ Geometry ~ | Profile Creation =
General Tools O Cicle Ve
R e!f? 4 "|"‘ (&.\ f; E 5"” Arc Between Points
Arc To Element ’I (= Simple Arc To Element rl—
i /0 l:l o & =E 5 ':Sé O ™ Arc Between Arcs @ Two Center Arc To Element
Arc From Element b Spiral Arc To Element
Arc Between Elements » |2 Reverse Spiral Arc To Element
Ya  Complex Transition between Any element and Arc L ArcTo Element
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E. The dialog box will display
1 Set Trim/Extend &one

1. The other option is Back artkdese function the same as they do with Line
tools

1 Leave the radius unchecked
1 Name =CUR
1. This is not important as long as it is not the name of the alignment

B siple . —
Parameters Ll
Trim/Extend | None v
[ Radivs  [18.2331° |
Feature S

Feature Definition |Use Active Feature

Name CUR |

F. Atthe heads up display left click to locate the To Element

Locate Element <Alt= to Pick Complex
Only

Line: L26
Mo Active Profile
Level: Default

Page |151
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G. 9y i SNJ H n dadius @nd prasblindi<ESTER> key to lock the value.

I
]
i
= -
| e -3}0_00
| .
a -
]
| Il
|
: End Point
i & Parameters:Radius | EIN]
i
|
i
|
I
| 5
| b
| A
i oV
i
]
I
]

H. To move the curve to the opposite of the line, from the Top to the Bottom just move
the cursor from the top of the line to the bottom of the line.

|End Paint
& Parameters:Radius | EIIIT
Y
.

=

A —— 1
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I. To change the curve from a clockwise to a comateckwise solution use the
<SHIFT> key. Using the <SHIFT>Key to alternate between solutions will be common
for the Arc tools.

==

T

End Paint
& | Parameters:Radius | HIIIE

-
-5‘3“
&
________ ?‘4 .
__________ ALY e
Y
| T
| ‘4739.
!
1
]
]
1
|
: Py End Point
i o % Parameters:Radius
| &
1
1 by
: z,;;'é
1
A
i
1
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J.

K. Note the extension of the To Element is shown as a possible solution. Also by
moving the cursor the location of the tangent point shifts. This is the key difference
between the To Element tool groups and the From Element tool groups. With the To
Element twls the point in space is selected first. With the From Element tools the
point on the reference element is selected first.

1
1
1
1
1
i
| A
1 .“;}
a
1 g
| ..,
| e
1
i
i
i
i
i
End Point
% Farameters:Radius
sl
r-"\%‘
oV
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L[ STd OtAO1l G2 FOOSLII GKS NIYRAdza @I f dzS
location that moves the tangent point off the To Element to the left.

Trim/Extend
Parameters: Trim/Extend | [iE e

M. The Trim/Extend option will display none because that was the selection made in
the dialog box. Left Click to accept the solution and complete the tool.

N. Note that the solution was made for a curve that ties off the To Element.
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2.Two Center Arc to Element
A. Locate the Two Center Arc to Element exercise location in BIbéKThis tool can
be used when the To Element is a line or an arc.

TWO CENTER ARC TO ELEMENT
BLOCK - 17

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

vy

i|e'a fey— e€ M A /[

C. Select theTwo Center Arc to Elemenool from the Horizontal Section of the
Geometry Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help NCDOT Roa

1 Import/Export ~ e > * L % Offsets and Tapers ~ HH Open Profile Model
G W ¥ /e et AL

A, - -
3 Design El ts ¥ u N AR C v 4% Set Active Profile
b M T Ciwil Reports Lines  Arcs  Point ‘_\L SVRISE Lurves Modify  Complex <% Lines Cu
W Standards * Toggles = v v - * 2L Spirals ~ v Geometry * | ™ Profile Creation = v
General Tools 3 Cicle Vi
> |e€ ‘ l"I"‘ r&‘\ f ,,.;:' ;"ﬂ Arc Between Points
Arc To Elernent b= Simple Arc To Element N
- " Arc Between Arcs @ Two Center Arc To Element
POV | EE| 5§
Arc From Element P[> Spiral Arc To Element
Arc Between Elements » |%= Reverse Spiral Arc To Element

Y2 Complex Transition between Any element and Arc A~ Arc To Element
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D. The Dialog box will appear with multiple options for the design parameters

1
il
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Set the Trim/Extend = None
1. Back is also an option
Leave the radius unchecked
1. This radius is the radius of the curve that does not intersect theldment

Type = Curve

1. Noneeliminates the transition, using the option will give the same result as
the Simple Arc to Elemertool.

2. Spiralcreates a spiral transition from the curve to the To Element. This will
create the same solution as tt&piral Arc to Elementool.

3. Double Spiratreates a reversing spiral transition, this option can only be
used when the To element is a curve and will give the same solution as the
Reverse Spiral Arc to Elemettol.

4. The transition element to the To Element will be a curve, this option creates
a true Two Centered Curve solution

5. Arc Ratiacreates a transition of a specified radius and a second curve with a
radius that is a ratio of the transition curve.

Method = Length

1. Length will set the transition curve to a specified length.

2. Deflection will set the transition curve based on a specified deflection angle

3. Offset will set the end of the transition curve at a specified distance from a
tangent line starting at the beginning of the transition curve.

4. Note that when the type is set to Spiral or Double Spiral these options
change to spiral related parameters

wkRAdzA IT' nndnnQ &
1. This is the radius of the transition curve el -
[ SYy3aGdK I mndnnQ Trim/Extend | None v
1. This is the length of the transition curve [ Radius
Name = CUR Back Transition ~
Type
ebod
Feature -~

Feature Definition | Lse Active Feature

Mame

(]

UR



E.

F.

H.
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At the heads up prompt left click to locate the To Element.

Locate Element <Alt: to Pick Complex
Only

The next prompt will ask for a Radius and an End point for the curve that does not
tie to the To Element.

End Paoint
FParameters:Radius 4

. Note the blue arrows, Left and Right, on the right side of the dialog box. This

indicates that additional settings can be accessed at the heads up prompt by using
the <LEFT> and <RIGHT> arrow keys. This will be the same parameters entered into
the dialog lut will give the user the chance to make changes before placing the Two
Centered Curve.

End Point
Back Transition:Fadius 4p

End Point
Back Transition:Length | [TENIINE 4

Left click to accept the end point

End Point
Parameters:Radius L1
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I. Left click to accept a through point on the curve. This will set the radius of the
second curve and solve for the transition curve

L=l TET

I

oy

l =}

: =

| [=]

| =)

| )

|

: g

| | M

| ' {5“"‘)

| | o =

| L8

¥

: ¥ \ NI Through Point/Radius

| i . ] arameters: =1 5 G
!‘-_ L= ;_?1_0_0{]{:'[&]*- ¥ Parameters:Radiu m 4

J. The radius of the second curve will be dynamically updated. As indicated in the
heads up display and the black text manipulators. The red parameters for the
GNI yarxidarzy Odz2NBSI wlkRAdzA I nnonnQ yR [ Sy
set when the inital end point was selected. Note that in the dialog box there is no
checkbox next to these parameters.
K. Left click to accept the trim option None.

Trim/Extend
Parameters: Trim/Extend | [EE ¥
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L. This completes the tool and places the element. Use the Element Selection tool to
select the placed element. The text manipulators and drag handles will appear and
indicate that this is a two centered curve.

40.0000'

10.0000'
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M. Also note that with this tool that by using the text manipulators to changer#taus
2F¥ UKS

a4SO02yR OdzZNBS FTNRY

TOYyNTNQ (2 MHDATS
end point remains in the same place. That is because this is a To Element tool and
the initial end point is what is used to construct the element.

40.0000°

0000 Z¥
@

m"ﬂ- &5 .ZZ' -.ECIN

10.0000°
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2.Spiral Arc to Element

A. TheSpiral Arc to Elementool works like theTwo Center Arc to Elemerntool, the
only difference is that the transition is a spiral and not an arc. This tool will work
with a line or an arc as the To Element. Locate the Spiral Arc to Element exercise

location in Block 18.

SPIRALARC TO ELEMENT
BLOCK - 18

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on

the use Active Feature Definition Icon.

E |?Q IALG_Cerrteﬂine

B R R

v Mum A S

v g

o

>

C. Select theSpiral Arc to Elementiool from the Horizontal Section of the Geometry

Ribbon.
Geometry Site Corridors Meodel Detailing Drawing Production Drawing Utilities iTwin View Help NCDOTRo
/& Import/Export ~ e P g Q‘\ L ¥ Offsets and Tapers ~ EH Open Profile Model |
|4 Design Element - }f G =R C v | Set Active Profile AN L
<5 Design Elements ~ - - Reverse Curves ~ 95
‘ £ Civil Reports = Lines Arcs  Point Modify  Complex ‘ Lines C
9 Standards * Toggles = - v - =L Spirals ~ v Geometry* | b Profile Creation = =
General Tools O Circle Al
b e? 4 "I"‘ (A.\ f QJ ;/' Arc Between Points
Arc To Element * > Simple Arc To Element ’—
™ Arc Between Arcs G Two Center Arc To Element
PO EE| =% — —
Arc From Element C I (> Spiral Arc To Element I
Arc Between Elements vt

Complex Transition between Any element and Arc
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D. This is the same dialog as the Two Center Arc to Element dialog. Some options will
be different with the method set to Spiral.

Page |163
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1

Trim/Extend = Back

Radiusan onnQ OKSO|1 G(KS o62E ySEG (G2 wl RAdza
Type = Spiral

Method = Length

A-Value

Deflection

Offset

RValue

. None of these other methods are common for NCDOT Roadway Designers
Length=ln ®n n Q

1. This defines the length of the Spiral Transisiton

SIESYRENES

Name = CUR
Parameters L3
TrimiExtend |Eack V|
[ Redies  [10.0000 |
Back Transition ~
Type | Spiral i |
Method |Length ]|
Length [ 10.0000 |
Feature Ed

Feature Definition | Usze Active Featurs

Mame CUR
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E. Atthe heads up prompt left click to select the To Element

Locate Element <Alts to Pick Complex
Only

F. Because the radius was selected at the dialog box the heads up prompt will show a
lock indicating the value has beentered.Left click to select the end point

"@f R=-5 TEDDD;E.
., o End Paint
' ﬂ& & | Parameters:Radius 4

' &
v
i

G. Letft click to accept the Trim/Extend option of Back.

Trim/Extend
Parameters: Trim/Extend g
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H. This will complete the tool and place the element.

I. Use the Element Selection tool to highlight the element. Grab the circular drag
handle at the top of the curve.

Mave Point

‘
1°4996,3'E @

40.0000

J. Pull the curve to left, note that the spiral will move and the To Element, the line
segment, will update to maintain the Back Trim.
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3.Reverse Spiral Arc to Element
This tool currently does not work correctly

A. Locate the Reverse Spiral Arc to Element exercise location in@18cKr his tool will
only work when the To Element is a curve in the opposite direction. This tool will
draw a spiral transisiton from the To Element that curves in the same direction then
a reversing spiral that curves in the reverse direction then an arc that curves in same
reversing direction. This tool could be used to start a ramp that ties to a curve on the
mainline alignment.

REVERSE SPIRALARC TO ELEMENT
BLOCK - 19

B. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

v g

QQ ALG_Centerline - |€'§? ‘nﬁlqA dﬁ“ﬁ o-ﬂ? /

C. Select theReverse Spiral Arc to Elemetdol from the Horizontal section of the
Geometry Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help NCDOT Roi

| Import/Export ~ s 4 5 g % Offsets and Tapers ~ EH Open Profile Model
ol :ay‘ @ 5 |\\ L

L

4% Design El tr v & AR C v % Set Active Profile -
l Ssign Hements Civil Reports | Lines = Arcs  Point ‘:_ gverse s Medify  Complex l Lines C
W Standards * Toggles ~ - - - v 2L Spirals * - Geometry | | Profile Creation ~ b
General Tools O Cicle b
i QE,? ""1“,&\ f 9.4:? 5/“ Arc Between Points
Arc To Element F = Simple Arc To Element r
i ™ Arc Between Arcs @ Two Center Arc To Element
RO B 5
Arc From Element b | *  Spiral Arc To Element
Arc Between Elements 'I { Reverse Spiral Arc To Element I
Y9 Complex Transition between Any element and Arc A Arc To Element
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4.Arc to Element
A. TheArc to Elementool can be used to design a solution similar to all the other To
Element tools with the addition of a user specified offset from the To Element.
B. Locate the Arc to Element exercise location in B{a6k

ARC TO ELEMENT
BLOCK - 20

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

B R

v g

eQ ALG_Centerine - |e€ "’I"r&w f D_j )7

D. Select theArc to Elementool from the Horizontal section of theGeometry
Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help MCDOT Ro:

1 Import/Export ~ e P - L, 3 Offsets and Tapers ~ EH Open Profile Model | ]
;T\ 3’{ Py 'L“— 1#_ ‘f.; \\‘ L

3 Design Elements ~ Civil R-eports Lines = Arcs Point I Reverse Curves 7 Modify  Complex L3 Set Active Profile Lines Ci
9 Standards * Toggles = v - v A2 Spirals ~ v Geometry * | | Profile Creation = -
General Tools B e W
> |e!f? ‘ “’I"‘ r&‘\ d}’a .;_j fﬂ Arc Between Points
Arc To Elerment k= Simple Arc To Element r
™ Arc Between Arcs @ Two Center Arc To Element
Arc From Element bl Spiral Arc To Element
Arc Between Elernents * |%= Reverse Spiral Arc To Element

Ta  Complex Transition between Any element and Arc L= Arc To Element
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E. The dialog box will display

Page |169

1
il
il

Leave the offset box unchecked. This can be selected at the heads up prompt.
Leave the radius box unchecked. This can be selected at the heads up prompt.
Leave the End Tangent box unchecked. This can be determined dynamically
during placement of the curve
Set the Hand t&€Counter Clockwisé& his is thealirection of the solution, this
seeting can be changed to Clockwise during placement by using the <SHIFT> key.
For the Back Transisiton set the Type = None
1. The other available options will all apply transitions that match the other To
Element Ardools.
a. Spiral
b. Double Spiral
c. Curve
d. Arc Ratio
Set Name = CUR
1. Thisis not important as long as it is not the alignment name.

Parameters L3
[] Offset -10.0000
[] Radius 7.90594'
[ ] End Tangent 589°37420°E
Hand Clockwise o
Back Transition Ed
Type Mone o
Feature L3

Feature Definition  Use Active Feature

Mame CUR
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At the heads up prompt left click to select the To Element.

Locate Element <Alt= to Pick
Complex Cnly
Line: L37

Mo Active Profile
Level: Default

G. At the prompt for the Offset Parametertypeip ®nnQ Yy R f9. ¢9wh G2
I I % A

H.

RA&GFYOS® [STlH Ot A0 G2
offset.

& Parameters: Offset | EIII

1
1
| Enter Offset
)
1
1

l'd 0KS KSIFR&a dzLd LINPYLIG GeLlsS Ay
value. A dynamic solution for the arc will appear.

e
PRl

End Point
8 Parameters:Radius | EIIIT 4

Page |170

HNndnnQ F2N



| 5 ﬁ Module 3 ¢ Horizontal Alignment

I.  Note the blue arrows to the right of the radius value. These indicate that more
parameters are available for precision input. By using the left and right arrow keys
the user can toggle between different input. For this tool the input is the End
Tangent Diection. No input is needed this will be solved for graphically.

End Point

Parameters:End Tangent |N3Z16427"W (4P

J. Left click to accept the arc and place the element.

By using the Element Selection tool and selecting the arc all the text amnipulators and
drag handles are available showing all the editable information.

20.0000"

-5.0000"
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5 }}; Module 3 ¢ Horizontal Alignment

Arc Between Arcs

1.Arc Between Arcs

A. The Arc Between Arcs tool can be used to draw a complex transition between two
existing Arcs. The tool can be used to draw a singlecar@narc with a spiral
transition on one end or both ender an arc with reversing spiral transitions on one
end or bothends or any combination of the availabiensitions This is the type of
tool that would be useful for complex interchange design where multiple curved
alignmentswere being connected. Because ORD maintains design intent and when
using the teximanipulators,the usercaneasily edit the design parameters this is the
type of tool where the user could start with a simple solution and then using the
editing tools refine the design through multiple steps to reach a more desired
solution.

B. Locate the Arc Between Arcs exercise location in BRitk

ARC BETWEEN ARCS
BLOCK - 21

/’\/\

/\\/

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

P

v g

,gﬁ? ALG_Centerline - |'EP{*? 4+A 6?; o-j /
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| 5 }}; Module 3 ¢ Horizontal Alignment

D. Select theArc Between Arcsool from the Horizontal section of theGeometry
Ribbon.

Geometry Site Corndors Model Detailing Drawing Production Drawing Utilities iTwin

< lmport/Export = s ¥ £ 2 I » L Offsets and Tapers ~ E
by ’8-4 ' hy \JJ &

; - o —
<y Design Elements ~ Gl -A_ Reverse Curves 7

Civil Répor‘cs Lines  Arcs  Point Modify  Complex
“ Standards ~ Toggles - v T d v 2L Spirals ¥ o Geometry =
General Tools O Circle
bt |ﬁb{f 4'/' "’I"‘ r‘&‘.\ 53"” P _a"'d Arc Between Points
Arc To Elermnent » B

"™ Arc Between Arcs

Arc From Element 5
Arc Between Elements *

Ta  Complex Transition between Any element and Arc

E. The dialog box will display. For large dialogs with multiple options the user may find
it easier toinput the design parameters into the dialog and then only left click to
accept the values and select the To Elements.

1 Trim/Extend = None

1. Back will trim or extend the first To Element Selected

2. Ahead will trim or extend the second To Element Selected

3. Both will trim or extend bot To Elements

1 Curve Type = Compound

1. Compound will construct an arc that curves in the same direction as the To
Elements

2. Reverse will construct an Arc that curves in the opposite direction of the To
Elements.

3. Because ORD can create a solution for the extension of the To Elements it is
helpful to think of the To Elements as complete circles and not arcs. There
will always be a Compound and Reverse solution regardless of the
orientation of the To Elements.

1 Radius 501 n Q

1. This is the radius of the primary arc. Depending on the type of transition
selected there may be additional arcs or spiral constructietthe radius is
y2i fFNBS Sy2dzaAK (KSNB Yl & y2i o685
to indicate this problem.
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| 5 }}; Module 3 ¢ Horizontal Alignment

T {GFNI h¥FasSa I nonnQ
T 9YyR h¥FasSa I nonnQ
1. These offsets are the distance offset from the To Element where the new arc
or transition elements will tie tangentially.
1 Loop = leave this unchecked
1. If this box is checked the longer length of circular arc will be used for the
solution¢ the loop part
1 Solution=1
1. There will always be four solutions for this tool. These solutions can be
selected during placement using tkALT> key, similar to previous tools
1 BackTransition = None
1. The arc will tie directly to the To Element
1 Ahead transition = Spiral
1. This will place a spiral transition between the Arc and the To Element
2. The double spiral option will place a reversing spiral combination between
the Arc and the To element. Note that for the double spiral option the curve
solution will always be reversing because the double spiral is a reversing
combination of spirals.

1 Method = Length P
1. This defines the spiral by length
which is the most common Parameters i
practice for NCDOT Trim/Extend | None ~
RoadwayDesigners. Curve Type
T [Sy3dk ' ponnQ M Radius
1. This is the spiral length, Start Offset
this option will change End Offset
depending on the Loop O
method selected Solution
ﬂ Name.:.CUR . Back Transition ~
1. This is not important as long
as it is not the name Trpe None 4
of the alignment. Ahead Transition N
Tie
et
Feature ~

Feature Definition | Use Active Feature

UR

]

Mame
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‘* g;; Module 3 ¢ Horizontal Alignment

F. Atthe prompt Left Click to accept the Curve Type option of Compound

Curve Type
Parameters:Curve Type | Bamaanatl |-

G. Left click to select the back element. Choose the arc in the upper left corner.

/ Locate Back Element

H[STd OtAO1 G2 FOOSLIW GKS {dFNILI h¥FasSi
dashed element because the solution can be placed anywhere on the extension of
the original arc, not just the portion of the arc in the dgn file.

i Enter Start Offset
% Parameters:Start Offset | [N

NN
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Module 3 ¢ Horizontal Alignment

Left click to select the ahead element. Choose the arc in the upper right corner.

/—\ Locate Ahead Element

J. At this point the dynamic solution will appear, note the yellow number pair
indicating the four possible solutions. The user can switch between solutions by

pressing the <ALT> key.
<- L= -»27.0228'
A x "k

Enter End Offset . i
% Farameters:End Offset

<Rs
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Module 3 ¢ Horizontal Alignment

TR a

A

K. There will always be four solutions for this tool.

_//f—\\\n //f \\ _///—\\\\,J

Offset
Offset | GIGEHN

& Parameters En

“Rs S0

)

2FTFasi nonnQ

rI

/[ fA01 G2 I OOSLII G4KS

L.[ ST

<- L= -»27.0228
)
/ /s /
. .'I Enter End Offset
i = F'ErEmeter_s:Er: Offset | XD
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4 ﬁ Module 3 ¢ Horizontal Alignment

M.[ STiG Oft A01 G2 | O0O0SLIW GKS

ND NJ RA dza

TN TN

% Parameters-Radius 4

N. Left click to accept the Trim/Extend setting = None

Trim/Extend

Parameters Trim/Extend | [ gt

Page [178

I.I

pnd



S A
)

1 3‘/ Module 3 ¢ Horizontal Alignment

O. Thiswillo2 YL SGS (GKS G422t IFyR LXIOS GKS StSYS
tangent to the back To Element and includes a spiaaisition that is tangent to the
ahead To Element.
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’{ 3‘; Module 3 ¢ Horizontal Alignment

P. The tool will restart, update the dialog to match the setting below.

th.a" Arc Between A - X
Parameters -
Trim/Extend Mone ~
Curve Type Feverse w

Radius 20,0000

Start Dffset -2.0000

End Offzet 0.0000
Loop L]

Solution 3 w
Back Transition -~
Type Double Spiral W
Method Length w

Length 5.0000
Tangent Length 0.0000
Ahead Spiral Method  Length s

Length 5.0000
Ahead Transition ~
Type Double Spiral W
Method Length o

Length 50000
Tangent Length 0.0000
Ahead Spiral Method  Length o

Length 50000
Feature ~

Feature Definition Use Active Feature

MName CUR
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q 9‘; Module 3 ¢ Horizontal Alignment

Q. Left click to accept curve type as Reverse.

Curve Type
FParameters:Curve Type | MEi=E e

R. Left click to select the Back Element. Choose the arc in the lower right corner.

/_‘ Locate Back Element

Arc: L36
Mo Active Profile
Level: Default

S. Left click to set the offset distance #8.00, this will put the offset to the outside of
the arc.

Enter Start Offset

) _.‘/—N%rawaers&an Offset
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f_,_ 4 ﬁ Module 3 ¢ Horizontal Alignment

T. Left click to locate the ahead element.

Locate Ahead Element

N

U. Use the <ALT> key to select solution #3.
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’{ ﬁ Module 3 ¢ Horizontal Alignment

(0p))
(0p))

V.] ST Ot AO01] G2 IOOSLI 4K

AN

Enter End Offset

& | Parameters:End Offset m‘ [ M
- - Mﬂu

o

o N
. & "
‘/’—_—\ .. ﬂ';}‘.} '

7

W.[ STG Of A01 I OOSLIi GKS

% Parameters: Radius | EITITI 4

e

N @;‘:'ﬁ “‘f
. :?Q’ s
' F :

X. Left click to accept trim parameters = None.

Trim/Bxtend

Parameters: Trim/BExtend e

~
e S
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‘i g;; Module 3 ¢ Horizontal Alignment

Y. That completes the tool and places the elements.

N

Z. Use the Element Selection tool to highlight the element and note that the spiral ties
HOnnQ 2FFasSt FTNRBY GKS LINRP2SOG 2F GKS

Fd SI OK SYR ny? Fy | ND gAGK | NJ R A dza
\Jﬁ@o /
o -.
)
'vczgg;noo -
-
N
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| 5 ﬁ; Module 3 ¢ Horizontal Alignment

Arc From Element ool Group

Arc From Element Tools are under thess tool group of theHorizontal section of the
Geometry Ribbon<

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help MNCDOT Roadw
 Import/Export ~ _:_:_ /agz‘ » f‘ w’}_ 7 Offsets and Tapers = \JJ fj EH Open Profile Model b E
I Design Elements Cilvil RE_:ports Iines Arcs  Point L [Reverse Curves = Modify  Complex Lz Set Active Profile Lines Curve
W Standards * Toggles = v v v - 2 Spirals ~ v Geometry * | | Profile Creation * v v

General Tools O Cirde Vertic
~ |e°€;'§ *'/ I"|"' A &f:; E 5/4 Arc Between Points
Arc To Element b

™ Arc Between Arcs

©ROe S BE[EYE

Arc From Element b =) Simple Arc From Element
Arc Between Elements * | "B Two Center Arc From Element
pi-R Complex Transition between Any element and Arc <} Spiral Arc From Element

Rewverse Spiral Arc From Element

=L Arc From Element

This group contains tools that will allow the user to draw an arc that will be based on another
element. This group of tools will function on the same concepts outlined i.ithee From
Element tool group.

This group contains 5 tools
1 Simple Ard~romElement
o Creates a simple radius arc without any transiticom another element.
1 Two Center Ar¢cromElement
o Creates an arc with an arc transitimm another element
1 Spiral ArdcromElement
o Creates and arc with a spiral transitibom another element
1 Reverse Spiral AreromElement
o Creates an arc with a reverse spiral transititom another element, applicable
only when the To Element is a curve of the opposite direction.
1 ArcFromElement
o Constructs an arc based on a selected base element which controls tangency at
one end.

Page |185



Module 3 ¢ Horizontal Alignment

1.Simple Arc From Element
A. TheSimple Arc From Elemenool draws an Arc with a defined radius and length at
a user defined start point tangent to a From Element.
B. Locate the Simple Arc From Element exercise location in Bl22k

SIMPLE ARC FROM ELEMENT
BLOCK - 22

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

&4

vy

o

ALK V-Vd P4

D. Select theSimple Arc From Elemenool from the Horizontal section of the
Geometry Ribbon.

ALG_Cenrterine

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help MCL
ort/Export ¥ b Y, 4 } L % Offsets and Tapers * EH Open Profile Model |
El i ts v _’T: }é o ~ _?_ AR C i v JJ (£ S:‘.Activeprofile \\ E
gn Elements Civil Reports | Lines  Arcs  Point ‘\L Fuerse buves Madify  Complex - = (Y
\dards ~ Toggles » - g - * 2 Spirals ~ v Geometry * | by Profile Creation ~ v
General Tools O  Circle Vert
it |e€ 4 "I“ ,‘5 3’” Arc Between Points
Arc To Element r
- ™ Arc Between Arcs
PO BE| S ES
Arc From Element L I =) Simple Arc From Elernent I
Arc Between Elements F 1" Two Center Arc From Element
Ta  Complex Transition between Any elerment and Arc =) Spiral Arc From Element
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‘% 3‘; Module 3 ¢ Horizontal Alignment

E. The dialog will appear
1 Set Trim/Extend to Back
1. The other option is None
1 Leave Radius Unchecked
1 Leave Arc Lnegth Unchecked
1 Set Name to CUR

48 Simple - X
Parameters L3
Trim/Extend |Back v

[0 Radius (20,0000 |

[] Arc Length |.'3_1'IZI'{I'I]'I]'I]I |

Feature ~

Feature Definition | Use Active Featurs

Mame CUR

F. Left click to locate the From Element

Locate Element <4lt> to Pick Complex
Only
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G.

H.

Module 3 ¢ Horizontal Alignment

Left click to select thetart point. This is the point where the arc will tie tangentially

G2 GKS CNRY 9fSYSyiod ¢KS 2FFasSid Aa t201SF
line indicates the projection back to the From Element and the horizontal dashed

line represents the x@ension of the From Element. The start point can be located

anywhere along the projection.

Enter Start Point

Ly GKS KSIFIR& dzLJ RA&aLIX & GelLlsS Ay HndnnQ F2

value. Left click to accept the value.
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4 7 Module 3 ¢ Horizontal Alignment

. 10 GKS KSFR& dzLJ LINPYLID SYGSNIondnnQ F2NJ i
value. Left Click to accept the length>

Diefine Arc Length

& | Parameters:Arc Length

T e H= ::;EG—.D-DGU"_ e

J. Left click to accept the Trim option as Back. If the Trim option displayed is None use
the Down Arrow key to change the selection to back, then left click to accept.

Trim/Extend
Farameters: Trim/Extend g

K. This will complete the tool, place the arc and trim the From Element.
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L. Use the Element Selection tool to pick the curve and display the text manipulators

and drag handles.

_\\\‘

.
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=

1 uJ
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QQQ - e

D 2
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e

G2 MnonnQ

A
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5
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™ «
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| 5 ﬁ; Module 3 ¢ Horizontal Alignment

N. Note that the point on the From Element remained the same and the end point
changed based on the new radius. That is one of the Main differences between the
From Element Tools and the To Element Tools.

O.¢CKA& Ad AAYATI NI OdzNBS L I OS 6AGK GKS ¢2

A

P.2KSY (KS NIRAdzz Aa SRAGSR G2 wmnonnQ GKS
new radius. This is the opposite of the From Element tools.
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Module 3 ¢ Horizontal Alignment

5.Two Center Arc From Element
A. TheTwo CenterArc From Elementool draws an Arc with a defined radius and
length, and a transition curvat a user defined start point tangent to a From
Element.
B. Locate theTwo CenteArc From Element exercise location in Blo@&3.

TWO CENTER ARC FROM ELEMENT
BLOCK - 23

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

&4

v g

od

le? M A /B

D. Select theTwo Center Arc From Elemetdol from the Horizontal section of the
Geometry Ribbon.

ALG_Centerine

Geometry Site Corridors Meodel Detailing Drawing Production Drawing Utilities iTwin View Help MNCC
t/Export ¥ o 4 5 » m L % Offsets and Tapers ~ EH Open Profile Model
Hements = % }’{ s X Reverse Curves ¥ ~ |44 Set Active Profile & [~
Pl Civil Reports | Lines  Arcs  Point ‘:_ FYSrRE bunves Modify Complex n = @y
ards ~ Toggles = v v - =2 Spirals * v Geometry * b Profile Creation ~ v
General Tools @ Tl Vert
bl QE,? “ "I"‘ (A\ 1’/“ Arc Between Points
Arc To Elernent G
: “  Arc Between Arcs
PO EF| & §
Arc From Element * |~} Simple Arc From Elemnent
Arc Between Elements C I "B Two Center Arc From Element I
Jg Complex Transition between Any element and Arc =) Spiral Arc From Element
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Module 3 ¢ Horizontal Alignment

E.

The dialog will appear
1 Set Trim/Extend to Back
1. The other option is None
1 SetRadiust@n ®nn Q
1. This is radius of the primary curve, this @so be established graphically
T {SG GKS ' NO [Sy3aidK (2 mnonnQ
1. This can also be established graphically
1 Set the Back Transition Type to Curve
1. The Curve option will result in a two center curve being constructed
2. The None option will result in an Arc with no transition to the From Element
and will match thesimple Arc From Elemenool
3. The Spiral Option will result in an Arc with a Spiral transition to the From
Element and will match th&piral Arc From Elemertool.
4. The Double Spiral option will result in a reversing spiral transisiton to the
From Element. This setting can only be used when the From Element is an
Arc turning the opposite direction. This will match tReverse Spiral Arc
From Elementool.
5. The Arc Ratio option will construct a two centered curve where the radius of
the transition curve will be a ratio of the radius of the primary curve.
1 SetMethod to Deflection
1. The deflection option P
will set the curve length based

: Paramet A~

on the deflection angle. arameters
2. The length option will Trim/Extend |Back ]
set the transisiton curve based Radius [20.0000 |

on the length of the curve

3. The offset option will set the
length of the transition curve Back Transition -~
based on the offset

Arc Length |1I}.I}I}I}D |

Type |Cuwe w |
from the tangent. . Method | Deflection v
T {80 GKS NIRAdza (2 W
1. This is the radius of Radius |10.0000 |
the transisiton curve Deflection |45°0000" |
9 Setthe Deflectionto4m n Qn n €
1. This is the deflection of Feature *
the transition curve Feature Definition | se Active Feature
1 Set the Feature Name to CUR Name CUR
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5 f; Module 3 ¢ Horizontal Alignment

F. Left click to locate the From Element

ocate Element <4lt> to Fick
Complex Only

G. Left click to set the start point. This is the point on the From Element where the
transition curve will tie tangentially. This can be doneshgpping to a point on the
From Element or by snapping in space. The dashed black line shows the project to
the From Element.

Enter Start Point

H. By moving the cursor to different sides of the Start Pointhe From Element
different solutions will be displayed.

Through Point Or Radius ==
%PErEn'stsrs:RE:iLs 4 .‘eﬁ'?' ’/

qE
- v61€g-5\8<_ -
=T
-
%, 7
. [
AN
LAP
) =
Ope, | N
______ 8- I e E
=7, - g Through Peint Or Radius
N ‘& & Parameters:Radius | EII @
S
! 7>
[ i:%f
B
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fAO01 G2 | O00OSLW GKS
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1

‘@a‘t Through Point Or RE:iL:‘S
d%‘ % Parameters:Radius | EXIINNY 4

\“). /g\}
~

fAO1 G2 FOOSLIW GKS

Define Arc Length
& | Parameters:Arc Length | [JEIIIE

N} RAdza 2F (GKS

LINA Y NBE OdzNBS
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Module 3 ¢ Horizontal Alignment

K. Left click to accept the Trim/Extend option of Back.

Trim/Extend
Parameters: Trim/Extend w

L. This will finish the tool, place the element and trim the From Element to match the
transition curve.
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’{ Lg Module 3 ¢ Horizontal Alignment

M. Use the Eleemnt Selection tool to highlight the curve and display the two center
curve geometry.

+
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4 7 Module 3 ¢ Horizontal Alignment

3.Spiral Arc From Element
A. TheSpiralArc From Elementool draws an Arc with a defined radius and lengihd
a transition spiraht a user defined start point tangent to a From Element.
B. Locate the Spiral Arc From Element exercise location in Bl&dk

SPIRAL ARC FROM ELEMENT
BLOCK - 24

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

vy

EQ ALG_Certerine - |€€ ‘ﬂ|u{£.\ c?’; D_j /

D. Select theSpiralArc From Elementool from theHorizontal section of the
Geometry Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help NCC

ort/Export * i D - L % Offsets and Tapers ~ HB Open Profile Model
P W Y S D SN > [~

gn Elements ~ £ Reverse Curves ~ |4 Set Active Profile

Civil R-eports Lines = Arcs Point _ Medify  Complex Lines Curv
dards ~ Toggles = = - * 2 Spirals ~ - Geometry * | b Profile Creation ~ v v
General Tools O Circle Vert
ha |e!.'? ‘ "'|"" (.&‘.\ fﬂ Arc Between Points
Arc To Element LS
"™ Arc Between Arcs
LOLY | EE B ED
Arc From Element b 2} Simple Arc From Element
Arc Between Elernents P W Two Center Arc From Element
Y2 Complex Transition between Any element and Arc =) Spiral Arc From Element

=4 Reverse Spiral Arc From Element

.

Arc From Element
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Module 3 ¢ Horizontal Alignment

E. The dialog will appear, this dialog is the same aslthe Center Arc From Element
tool dialog box, the difference will be selecting the transition type to Spieal.

Page |199
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Set Trim/Extend t@ack

{SG wlIRAdzA G2 wHnodnnQ

{SG GKS I NO [Sy3aiK 42 mnodnnQ

Set the Back Transition Type to Spiral

Set Method to Length

1. There areother options to define a spiral but length is the only option used
by NCDOT roadway designers

{SG GKS tSy3aidkK (2 mnonnQ

1. This is the radius of
the transisiton curve

Set the Feature Name to CUR

Parameters ~
Trim/Extend |Back v
Radius  [20.0000° |

Are Length |'ID.|}|}|}D |

Back Transition A
Type | Spiral i |
Method |Length ]|
Length [ 10.0000 |

Feature N

Feature Definition | Use Active Featurs

Mame CUR




4 7 Module 3 ¢ Horizontal Alignment

F. Left click to locate the From Element

ocate Element <4lt> to Fick
Complex Only

G. Left click to set the start point. This is the point on the From Element where the
transition curve will tie tangentially. This can be done by snapping to a point on the
From Element or by snapping in space. The dashed black line shows the project to
the Fom Element.

Enter Start Point

H[STG OtAO0] G2 O00OSLII GKS LINAYI NE OdzZNBBS

solution.
Through Point Or Radius
% Parameters:Radius 4
LT
('f-‘ ;
- :—ﬁ—.?" /
.u’h‘." B
J’DQDD ;
- - I
I
r
i
!
i’
r
o :,-
%, )
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3
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. [ STG OfAO1 G2 FOOSLII GKS LINARYI NBE OdzZNBS

Diefine Arc Length

% F'Erémeters:;\rc [t 10,0000

RO
7.

Y

J. Left click to accept the Trim/Extend option of Back

Trim/Extend
Parameters: Trim/Extend i

K. This will complete the tool, place the element and trim the From Element to match
the transition spiral.
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4.Reverse Spiral Arc From Element
A. TheReverse Spiral Arc From Elemdool draws an Arc with a defined radius and
length, and a transitiomeversingspiral at a user defined start point tangent to a
From ElementThis tool can only be used when the From Element is an Arc.
B. Locate theReverseSpiral Arc From Element exercise location in Btagk

REVERSE SPIRAL ARC FROM ELEMENT
BLOCK - 25

2

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

B R R

v g

v]e M A S

ALG_Centerine

>

D. Select theSpiral Arc From Elemertool from theHorizontal section of the
Geometry Ribbon.

&4

Geometry Site Corridors

wt/Export e

jn Elements =

Model Detailing

o 2 /2 e

Drawing Production Drawing

3" Offsets and Tapers =

1 Reverse Curves =

Litilities

S

iTwin View Help NCD

HH Open Profile Model |\\ L
Nt

|45 Set Active Profile

Ciwil Reports | Lines | Ares Point Modify  Complex Lines Cunn
dards = Toggles - v v 4 v = Spirals * v Geometry * | b Profile Creation ~ v v
General Tools 0 Cice Verti
hl |g€ 4‘ “'|"' ,&., 5”4 Arc Between Points
Arc To Element
™ Arc Between Arcs

Arc From Element =} Simple Arc From Element
Arc Between Elerments " Two Center Arc From Element
'a  Complex Transition between Any element and Arc <) Spiral Arc Frem Element
2} Reverse Spiral Arc Frem Element
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Module 3 ¢ Horizontal Alignment

E. The dialog will appear, this dialog is the same aslthe Center Arc From Element
tool dialog box, the difference will be selecting the transition type to Doable

Siral.

T

il
il
1
il
il

Set Trim/Extend to None

Set Radius tdn ®n 1 Q

{SG GKS I NO [Sy3iK 42 mnonnQ

Set the Back Transition Type@ouble Spiral

Set Method toLength

{SG GKS tSy3aidkK (2 mnonnQ

1. This is the length of the first spiral that will be tangent to and turning the
same direction as the From Element

{Si GKS ¢Fy3aSyd [Sy3adkK (42 mnonnQ

1. This is the tangent length between the spirals

{SG GKS ' KSIFR {LANIf [Sy3adK (G2 mponnQ

1. This is the length of the reversing spiral that will transition to and be curved
in the same direction as the primary curve

F. Setthe Feature Name to CUR
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Parameters Y
TrimExtend  [None v|
Radius [10.0000 |

Arclength  [10.0000 |

Back Transition -
Type |Dn:nu|:n|e Spiral W |
Method |Length v
Length [10.0000 |
Tangent length |5.DDDD |

|

Ahead Spiral Length (15,0000

Feature )

Feature Definition lse Active Feature

Mame CUR




5 f/ Module 3 ¢ Horizontal Alignment

G. Left click to locate the From Element

Locate Element <Alt: to Pick Complex
Only

Arc: L34
Ne Active Profile
Level: Default

H. Left click to set the start point. This is the point on the From Element where the
transition curve will tie tangentially. This can be done by snapping to a point on the
From Element or by snapping in space. The dashed black line shows the project to

the Fom ElementNote that the start point can be selected anywhere on the
projection of the From Element.

Enter Start Point

A
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Module 3 ¢ Horizontal Alignment

Left click to accept the primary curve radiuslaf ® n n Q
solution.

Through Point Or Radius
&3 | Parameters:Radius 4

Iy R

g2
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Define \ﬁ-.rc Length

% Parameters:Arc Length | [IEENE

L=
§
oy
A

o

v

L. Left click to accept the Trim/Extend option of Back

Trim/Extend

Parameters: Trim/Extend i /

L. This will complete the tool, place the element and trim the From Element to match
the transition spiral.

77N
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5.Arc From Element
A. TheArc From Elementool will allow the user to construct an Arc Element at a
specified offset to the From Elemenkhis tool also allows the user to select any of
the transition curves to match any of the other tool in the Arcs From Element tool
group.
B. Locate the Arc From Element exercise location in Bl@ék

ARC FROM ELEMENT
BLOCK - 26

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

v g

e@ ALG_Certerline " |e€ ~L+-lf&‘ fﬁf D_j /

D. Select theArc From Elementool from theHorizontal section of theGeometry
Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Twin View Help NCI

= ‘,.! _¢_ 3 Offsets and Tapers ~ \;fj ,7’; EH Open Profile Model |\\ b

ort/Export ~ b o _a%;{?
&

gn Elements ~ )(.Zilv?l R-eports Iines Arcs Point I Reverse Curves ~ Modify  Complex (5% Set Active Profile Lines Cun
dards Toggles ~ B . - v & Spirals ~ v Geometry * | | Profile Creation = v v
General Tools O Circle Ver
hl |e!+? ‘ l"I"‘ A ;”" Arc Between Points

Arc To Element 4
/0 9 & Slol: CS!_ m "3 Arc Between Arcs

Arc From Element k| =) Simple Arc From Element

Arc Between Elements F | "B Twe Center Arc From Element

Y9 Complex Transition between Any element and Arc ~)  Spiral Arc From Elermnent

' Reverse Spiral Arc From Element

2L Arc From Element
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Module 3 ¢ Horizontal Alignment

E. The dialog will appear, this dialog will be different than the dialog for the previous
tools but will be based on the same concepts and options.

Page |208

T

{Si GKS 2FFasSit G2 wonnQ

1. This is the offset to the From Element where the Curve or Transition curve
will start tangentially. The sign is not important, it only control which side of
the From Element the new Arc be constructed and can easily be selected
graphically.

{Si GKS wlIRAdza I' mnonnQ

{Si GKS [Sy3adikK I' mnonnQ

Leave Sweep Angel Unchecked, this will be solved graphically

Leave End Tangent Direction Unchecked, this will be solved graphically

Set Hand to Counter Clockwise, this setting is also easily changed graphically

during placement of the Arc.

Set Back Transition Type to Spiral

1. All the transition types in the Arc From Element tool group are available

Set Method to Length

{SG [Sy3adK G2 mnodénnQ

Set Feature Definition Name to CUR

[] End Tangent Direction |52D’DD'15.1"E

Parameters -~
Offset [2.0000 |
Radius [10.0000 |
Arc Length [10.0000 |
[] Sweep Angle [26121227 |

|
|

Hand |C0ur|ter Clockwise |

Back Transition L
Type |5pira| w |
Method [Length v
Length [10.0000 |

Feature -~
Feature Definition Use Active Feature
Name CUR
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F. Left click to locate the From Element.

Locate Element <Alt= to Pick Complex
Cinly

Line: L44
No Active Profile
Level: Default

G. Left click to select the offset. Based on the position of the cursor this will be to the
Left ¢) or Right (+) of the From Element.

Enter Offzet
% Parameters Offset

RN T

Enter Dffset

% Parameters:Offset | EIITIN
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‘% 3‘; Module 3 ¢ Horizontal Alignment

H. Left click to select the Left)(side of the From Element.

Enter Offset

&b | Parameters:Offset | FIIIL

1

I. Left click to accept the start point.

JISTOH OtAO01 (G2 I0OOSLIWi GKS ! NO NIYRAdza 2F wmn

S,
199 .
7.
a7
s 3 Through Point Or Radius
",QUQD' N &b Parameters:Radius 4
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K.[STFid OftA01 G2 | O0O0OSLW (4KS ' NO fSy3adk 27F

Define Arc Length
% Parameters Arc Length

" SRES 0000y -

S
=
RS
a2
L

U

L. For the selected transition type of Spiral this will finish the tool and place the
element.
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5 }5 Module 3 ¢ Horizontal Alignment

Arc Between Element$ool Group

Arc Between Element Tools are under thestool group of theHorizontal section of the
Geometry Ribbon<

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help NCL
« Import/Export ~ X (" * 3" Offsets and Tapers ~ JL.J ;’j HH Open Profile Maodel t
&3 Pl © }Cil\r?l Reports Llnes Arcs  Point =5 @ © Modlf’y Complex &4 Set Active Profile Lir
W Standards * Toggles ~ v b v =L Splrals B Geometry * | | Profile Creation ~ i

General Tools Circle
9{? ’ “|"‘ — 67/ |: Arc Between Points
Arc To Elernent
)i 0 l:l o & = ﬂo . ™ Arc Between Arcs
Arc From Elerment
Arc Between Elements F ] Simple Arc
Ta Complex Transition between Any element and Arc & Spiral Arc Spiral
Tg Taper Arc Taper
P& 3 Center Arc
P 2 Center Arc
B Arc Between Elements

This groupcontains tools that will allow the user to construct an arc between two previously
placed elements. This tool has the ability to optionally apply a back and/or forward transition
and/or taper between the elements and the constructed arc. This tool grolippezcommonly
used by the roadway designer.

These tools function in a very similar manner to the previous tools, the main difference being
that instead of a single element as the To or From reference element this tool involves two

elements.For detailed explanations of the available options and the way in which the options
affect the solution refer to the previous sections on the To Element and From Element tools.

This group contains 6 tools
1 Simple Arc
o Creates a simple arc without spirals or tapers at both ends.
1 Spiral Arc Spiral
o Creates an arc with spiral transitions but no tapers at both ends.
1 Taper Arc Taper
o Creates an arc with tapers but no transitions at both ends
1 3 Center Arc
o Creates an arc with radius transitions at both ends, a three centered curve.
T 2 Center Arc
o Creates an arc with radius transitionsate end atwo centered curve
1 Arc Between Elements
o Creates an arbetween two previously placed elements
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1.Simple Arc
A. TheSimple Ardool draws an Arc with no transitions between two previously placed
elements. For these exercises the previous elements will be lines byttheid be
arcs or any combination of elements.
B. Locate the Simple Arc exercise location in Block 27

SIMPLE ARC
BLOCK - 27

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

vanp

e@ ALG_Centerine w |€€ ‘I-+-lf&\ ﬁ; D_j YQ

D. Select theSimple Aradool from theHorizontal section of theGeometry Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help
wt/Export * _:l:_ :a{;? . ﬂ ?‘ ¥ Offsets and Tapers ~ \f&‘ f“{ A Open Profile Model E
jn Elements ~ Cil\ril R-e/ports Iines Arcs Point I Reverse Curves ~ Modify Complex |45 Set Active Profile o
fards Toggles = - - - 2 Spirals * - Geometry * | b Profile Creation 1

General Tools O Circle
b e!,? 4 "I"‘ ,E 5’” Arc Between Points ‘ "":‘J(
Arc To Element -

N Arc Between Arcs

Arc From Elerent G
Arc Between Elements ’I (1 Simple Arc I
Yg Complex Transition between Any element and Arc [ Spiral Arc Spiral
Ya Taper Arc Taper
FS 3 Center Arc
F% 2 Center Arc
B Arc Between Elements
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” g; Module 3 ¢ Horizontal Alignment

E. The dialog will appear
1 Set Trim/Extend Option to Both
1 Leave the Radius unchecked
1 Leave Loop Unchecked

1. Loop is a special option for this group of tools, if loop is checked the solution
will be the longest possible path

If loop is unchecked the solution will be the shortest possible path.

1 Set Feature Definition Name to CUR

S Smple., —
Parameters ~
Trim/Extend |Bath v
[ Radius  [10.0000° |
Loop L]
Feature L)

Feature Definition | Use Active Featurs

Mame CUR
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Module 3 ¢ Horizontal Alignment

F. Left click to locate the first element

Locate First Element <Alt> to Pick
Components of Complex

G. Left click to locate the second element

Page 215

Locate Second

Line: L51
No Active Profile
Level: Default

Element <Alt> to Pick

Components of Complex
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% &/ Module 3 ¢ Horizontal Alignment
Ho ! GKS KSFR&a dzZLJ LINPYLIG GeLlsS Ay mpodnnQ F2N

Enter Through Point

& Parameters:Radius | [
T <-R=->15.0000""

.‘j\d\

I.  The heads up prompt will switch to the Trim Option

Trim/Extend Ophion
FParameters: Trim/Extend | [skiy] et

J. Use the <DOWN> Arrow key to switch to the Back ogsiwah left click to accept.

Trim/Extend Option
Parameters: Trim/Extend g
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K. This will complete the tool and place the curve. This also trims the back element to
match the curve, this was the first element selected as a reference.
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6.Spiral Arc Spiral
A. TheSpiral Arc Spiraiool draws an Arbetweentwo previously placed elements.
Similar to the other Arc tools there are options for the transitions to be Spirals to
match the tool or to be curves or a combination of both.
B. Locate the Spiral Arc Spiral exercise locatidBlatke 28.

SPIRAL ARC SPIRAL
BLOCK - 28

C. Set theFeature Definitiorto Alignment/NCDOT/Prop/ALG_Centerline and toggle on
the use Active Feature Definition Icon.

v g

e@ ALG_Certerline " |e€ ~L+-lf&‘ fﬁf D_j /

D. Select theSpiral Arc Spiratool from the Horizontal section of theGeometry
Ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help

ort/Export ~ e 5 2 L, ¥ Offsets and Tapers = EH Open Profile Model |~
3 —/,a’i v E— Ad \fj l—

gn Elements * - A Reverse Curves * |45 Set Active Profile

Civil R-eports Lines = Arcs  Point Medify  Complex Lir
dards - Toggles - b v - v 2 Spirals = v Geometry * | b Profile Creation = |
General Tools O Cicle
> |e!f? ‘ l"|"‘ ré jf» Arc Between Points [ ‘L;‘—..!(
Arc To Element L

™ Arc Between Arcs

Arc Frem Element L

Arc Between Elements L Simple Arc

|&

Complex Transition between Any element and Arc Spiral Arc Spiral

Taper Arc Taper
3 Center Arc
2 Center Arc

a R ARFADP

Arc Between Elernents

Page |218



Module 3 ¢ Horizontal Alignment

E. The dialog wilappear

1
il

= =

= =4 =4 4
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Set Trim/Extend to Both

{SG wlIRAdzA G2 wmnodnnQ

1. This is the radius for the central Arc

Leave Loop Unchecked

Set Back Transition to Spiral

1. There are options for None, Curve and Arc Ratio that are the same as the
options in the To and From tools.

Set Method to Length

{SG [Sy3adkK G2 poennQ

Set the same options for the Ahead Transition

Set the Feature Definition Name to CUR




















































































































































































































































































































































































































































































