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Module 7 — Plan Geometry

About this Practice Workbook...

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 self-contained. You can jump to any module and begin the
exercises.

This training module uses the DOT-US North Carolina WorkSpace and the R-2635C
(Training) Workset installed. It is very important that you select the correct WorkSpace,
Workset and Desktop Icon/Discipline/future Role NCDOT_Roadway when 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 was written 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

Plan geometry is a very different concept in ORD when compared to MicroStation SS2.

Plan Geometry refers to everything that is not a Horizontal or Vertical Alignment. This includes
EOT, Paved Shoulder, Walls, Barriers, Guardrail, Bridges, Approach Slabs, Right-Of-Way, Curbs,
Sidewalks, Islands etc. When using MicroStation SS2 these elements were just lines and arcs in
space with no intelligence or design intent. When using ORD these elements can be created
with a relationship to other elements that can preserve design intent and build smarter plans.
The user can construct turn lanes and barriers that can adjust automatically with revisions to
the reference elements. This is the same concept that was demonstrated in the Horizontal and
Vertical Alignment training modules.

As demonstrated in module 5 — Initial Corridor Modeling many of the plan view graphics can be
generated by the template in the CMD file, saving the user time, effort, and duplicate data.
When using the standard NCDOT templates and workflows most of the plan graphics will be
generated from the model.

When placing the Plan Geometry that affects the model; EOT, Paved Shoulder, Sidewalks, etc.
the elements can be placed in the CMD file or in the DSN file. The elements can also be placed
with construction class feature definitions that the template can target, these are generally
placed in the CMD file. Or, the elements can be placed with primary class feature definitions
that are not targeted by the template, generally placed in the DSN file, these will require other
methods to incorporate the model, point controls, parametric constraints etc. Which file
contains the elements, CMD or DSN, and what type of feature definitions is used, primary or
construction class, will largely be up to the user and will depend on things like, personal
preference, project complexity, project size.

For this module, the tools and methods will be demonstrated in the DSN file using the primary
class Feature Definitions. For more information on when and how to use the construction class
feature definitions within the CMD file see the modules that specifically deal with Corridor
Modeling.
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Geometry Ribbon Tab

m Mmoo : Site  Comidos  ModelDetailing  Drawing Production  Drawing  Utiliies  ifwin  View  Help  NCDOTRoadway
[ 0T 7 mpoExport + xbe , . T Offsets and Topers - B8 Open Profile Model e
= k ) B 7. @ N I e S o
E ~ |45 Design Elements =
Lines Curves El Complex
metry v

¥ % Y 3
T Reverse Curves + 5 Set Active Profile

Element .. Civil  Reports | Lines Arcs Point oo oS Modty Complec || urves Flement  Modity
@1 Selection ‘= 4 Standards * Toggles * T vt A spink - T Geomey: | |0 ProfieCreation * v Profiles 7 Geo

Primary Selection General Tools Horizontal Vertical

cp s s i

Fe S r':ix 0°4 8

Transform  Simplify Complex Table Event
Geometry Redefine Editor Point List

Commaon Tools

The Geometry Ribbon contains tools that the designer will use to create Horizontal and
Vertical Geometry and plan elements that are based on Civil Geometry. The Ribbon is broken

into 6 sections.

This section of the training Module will only focus on the tools used to create Vertical
alignments. These tools will include Lines and Curves and will function very similar to the tools

used for Horizontal Alignments
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Primary & Selection Tool Group
These two (2) groups are common throughout the ribbons. To see all the tools in these sections, 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
[#3 Design Elements ~ - & Reverse Curves |45 Set Active Profile 3
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

General Tool Group

Drawing Production  Drawing  Utilities  ifwin  View  Help  NCDOTRoadway

Corridors Model Detailing

= Ay

GO Home  Temain _ Geomet Site
a Import/Export {‘-3 24\ ‘ » O - _ Offsets and Tapers ™ \f“; r_;’ BB Open Profile Model N e £ m——
| - |95 Design Elements = y -~ X Reverse Curves ™ | Set Active Profile —

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 ProfleMedel | . [JL [ K4 PO 3
= & Y 4

mplify Complex Table _Event

4 Set Active Profile | — -
Lines Curves Element Modify Complet  Transform Si
\ Profile Creation = = S ofiles - Geometry Geometry Redefine Editor Point List

Home Terrain Geometry Site: Corridors M
X ! g7

Import/Export ~ I 2 3 Offsets and Tapers ~
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= R C -
T Reverse Cumves T e
Geometry -

{ Design Elements !
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Common Tools
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General Tools Horizontal

Primary Selection

Vertical Tool Group

B3 rore  eein | Geomety | Ste  Comidors  ModelDetsiing  DrawingProduction  Drawing  Utlities  fwin  View  Help  NCDOTRosdway
P / v 5 . 2 . amu ’
2, k Import/Export o '®) I Offsetand Topers * 3 i‘j BB Open ProfileModel |+ JL 3 7 3 S~
F: = : o [|JL £r
[E - ¢ Design Elements = 2 ¢ A i Reverse Curves ~ &5 Set Active Profile 7 4 > /
Hlement Cil  Repots  Lines Arcs Point — Modify _Complex Lines Curves Element Modify Complex Kiianstom Simpify 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
Home Temsin | Geometry = Site  Comidors  ModelDefailing  Drawing Production  Drawing  Utiliies  ifwin  View  Help  NCDOTRoadway
= . . b N » - . G ame 7
a Import/Export X 3 Offsets and Tapers r_;’ BB Open Profile Model - L [ 3 g . 2
& - |44 Design Elements ! | O < X Reverse Curves = - |54 Set Active Profile M = = & (AL f’;;] 7
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(Table 2-1) Important Tools Used in Vertical Alignments

3 Offsets and Tapers =

Offsets and Tapers

Offset a reference element and create ruled geometry through
various methods, parallel offset of the entire or partial element or
tapered offsets

A Reverse Curves ~

Reverse Curves

Create reverse curves between previously drawn elements

N

-

Point

Point

Draw individual points, useful for setting Right of Way and
Easements
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Feature Definition Toolbar

Feature Definitions are included in the NCDOT workspace. They are used to control symbology,
and various other properties that are applied to the geometric elements. In the same way that
using the correct feature definition for the horizontal alignment is an important part of the
design process it is important to use the correct feature definition for the vertical alignment
design process.

When designing elements that fall under the Plan Geometry umbrella the feature definition is
critical. For some elements, guardrail for example, the feature definition will control the display
of the element in the plan view, the 3D model view and the cross sections view and the display
in each view will be different. The feature definition will be used by the templates as a targeting
line, if the wrong feature definition is used the model will produce incorrect results.

It is important to use the correct feature definition when placing each element in the DSN file.
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Plan Geometry — Offset and Tapers Tools Overview

The Offsets and Tapers tool group contains tool that will be commonly used to design elements
like edge of travel, paved shoulders, and guardrail. The Offsets and Tapers tool group is in the
Horizontal section of the Geometry ribbon. The Offset and Tapers tool group, along with the
horizontal Line and Arc tools will be the most common tools used for the creation of other Plan
Geometry.

1.Single Offset Entire Element
A. The Single Offset Entire Element will offset an entire complex element and create
ruled geometry.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

iort/Export * i P a 4 Offsets and Tapers ¥ _J B
¥ | m _::E-J o O ?_

ign Elements ~ T s i {'
ign Elements Civil  Reports  Lines Arcs Point 4 Single Offset Entire Element Fomplex |

wdards ~ Toggles ~ v cometry * |

1 Single Offset Partial

(=)

General Tools ~L Variable Offset Taper

w |e*’$ ‘ L,I“f&\ y/; E_{L Ratio Offset Taper

B. The dialog allows for incorporating Spiral Geometry, creating a Mirrored Element at
the same time and Removing the Rules.

Parameters L
Offset: |24.0000

Use Spiral Transitions [_]

Mirrar ]

Remove Offset Rule [

Feature L]
Feature Definition Use Active Feature
MName GR-RT
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2.Single Offset Partial
A. The Single Offset Partial tool functions the same as the Single Offset Entire Element
tool but allows the user to specify a range of the base element to offset. Note that
the range can start and stop anywhere along the base element it does not have to
be at the beginning or end of a component.

Geometry Site Corridors Model Detailing Drawing Production Drawing
zort/Export ~ e 4 &9 7 L L Offsets and Tapers ~
on El o )":"\ ;?ff o O ?— . i ‘r"";l
sign Elements = : i ' '
g Civil Reports | Lines Arcs  Point | —— single Offset Entire Element | ,
ndards ~ Toggles v N v " | P Single Offset Partial J|
General Tools =L Variable Offset Taper

eI M A /B X

B. The prompt is very similar to the Single Offset Entire Element prompt but
additionally will allow the user to specify a length for the offset element.

od

Ratio Offset Taper

48 Single Offset P — >
Parameters »
Oiffset; 11.0000
Use Spiral Transitions [_]
Mirrar L]
Femove Offset Rule [
Distance ~
Lock To Start ]
[] Start Distance 1121 4818
Lock To End ]
[] End Distance 1213.8700°
] Length 523882
Feature L3

Feature Definition

Mame
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3.Variable Offset Taper

Module 7 — Plan Geometry

A. The Variable Offset Taper tool draws allows the user to specify a beginning and
ending offset distance from the base element. The offset element does not have to

be parallel.
Geometry Site Corridors Madel Detailing Drawing Production Drawing Utilities
ort/Export * _\l-’_ 3_%5% o o If <L Offsets and Tapers = ~
ign Elements = ! - s ) i .
= Civil Reports | Lines  Arcs  Point — STl 2 etz e A _Complex
dards ¥ Toggles> = v v " i Single Offset Partial IR

General Tools

v|e% M A S

=

=L Variahle Offset Taper
yy =L Ratio Offset Taper

B. The dialog allows for the user to input the Begin and End offset or the offset can be

graphically selected.

& Voricble.. X
Parameters -~

[] StartOffset  11.0000

[] EndOffset  8.97%
Mirror ]
Distance ~
Lock To Start [

[] Start Distance |EI'.25.1]'|]'|]'|]" |
Lock ToEnd [ ]

[ End Distance [350.0000° |

[] Length |251]'I]'I]'I]' |
Feature -

Feature Definition

Mame
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4. Ratio Offset Taper
A. The Ratio Offset Taper tool functions like the Variable Offset Taper tool but uses a
defined ratio relative to the base element to create the offset element.

Geometry Site Corridors Model Detailing Drawing Production Drawing

ort/Export ~ o 4 3{;{?} 7 =L Offsets and Tapers ~
: /O -

S G ¢ . .
gn Elements ’ —* Single Offset Entire Element

Ciwil Reports | Lines  Arcs  Point
) ) " single Offset Partial e

idards * Toggles = v
General Tools i

Variable Offset Taper

~L
v|¢? ‘*AX od )71 Ratio Offset Taper

B. The dialog allows for the user to input the Begin offset and the ratio to the base

element.
4B Ratio L — >
Parameters ~
Start Offset  0.0000
Ratio 10:1
Mirrar ]
Distance Ead

Lock To Start [
[] Start Distance 22 6407

Lock ToEnd [
[] End Distance |117.8097
] Length 351630
Feature -~

Feature Definition  Lse Active Feature

MName GR-RT
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Plan Geometry — Reverse Curves

The reverse curve tool group will not be used as commonly as the Offsets and tapers tool
group, but it does contain very useful tools that the user should understand. This group of tools
can create various Reverse Curve combinations between reference elements that will be useful
for edge of pavement transitions. This tool group could also be used in conjunction with the
Horizontal Line and Arc tools to create alignments, particularly on-site detour alignments.

1. Reverse Curves

Geometry Site Corridors Medel Detailing Drawing Production Drawing Utilities

ort/Export - w oy 3 , ~d. Offsets and Tapers ~
° ot }ﬁ S O ¢ = S

L e v
gn Elernents -4 Reverse Curves Ca 1k

Complex

Civil Reports  Lines  Arcs  Point
T T T Fometny *

dards ~ Toggles - v Reverse Curve By Angle

General Tools Reverse Curve By Radii Ratio

Reverse Curve By Tangent

“le? Mem A /B

Line at Angle

N B NNK

Reverse Transition

LMa D EE &6 & @
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Plan Geometry - Intervals

1. Understanding Intervals

A.

Intervals are a concept that was introduced in the Horizontal Alignment training
module. As part of creating Plan Geometry elements understanding intervals is
important for the designer.

When an element is placed into a dgn file there are geometry rules created, in the
case of this line it is ruled by the bearing and offset.

e = ®

NO0°00'00.0"E
500.0000°

By using the MicroStation Break Element command, this line can be broken in the
middle. For example, if this was and EOT line at a proposed intersection.
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The two portions of the line remaining are called intervals and the original line is
now a base element. The intervals are dependent on and ruled to the based
element. If an interval is selected the text manipulators are red indicating that they
cannot be edited.

NS0°00'00.0"E .
160.6459°
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E1 a

E.

Module 7 — Plan Geometry

The base element is still in the drawing and can be viewed by selecting the center
section, the base element is still there but is not visible. The text manipulators will
be displayed in gray indicating that they can be edited.

F.
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Line: GR-RT1
No Active Profile
Level: Default ((none))

@ T
NI0°00'00.0°E
500.0000°

&

Any edit to the text manipulators for the base element will be reflected in the
intervals.
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The reason the concept of base elements and intervals is important is that as a rule
it is better to create less intervals. Less intervals make the base elements easier to
work with and result in a more efficient design process.

When placing Plan Geometry elements this concept will influence which tool the
designer selects to place the element.

When creating the Edge of Travel for an Urban project with a significant number of Y
Line intersections, the designer may choose the Single Offset Partial Element tool to
create offset element between each intersection. This will create more base
elements, but each base element will have fewer intervals.

When creating the median on a divided controlled access facility that will have very
few, if any, breaks the design may use the Single Offset Entire Element tool creating
a single base element, but because there will be very few breaks there will be very
few intervals created.

Different tools can be used to generate the same solution but often one tool will
produce a better workflow and efficiency compared to another tool and creating
fewer intervals for each base element is part of that process.
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Plan Geometry — DSN Drafting Edge of Pavement

Throughout the rest of this training module, we will focus on creating elements in the DSN file.
As noted in the introduction not all the elements need to be placed in the DSN file. Based on
user preference most if not all these elements could be placed in the CMD file using the
Construction Class Elements to control the corridor.

The purpose of this module is not to define a specific method for organizing and creating a
project but to show the methods and tools used to create plan view elements and to
demonstrate how those elements interact with the 3D model. Other methods of accomplishing
the same result will be demonstrated in other training modules.

In this portion we will create the L line typical sections pavement lines and some of the tapers
and transitions.
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1. Create the DSN File

A. Create a new design file using the 2D seed file: R-2635C_RDY_DSN.dgn

e This file should be created in the Alignments folder of the training directory
...\Module 7 Plan Geometry\R-2635C\Roadway \Design

@

Attach the Final Survey file R-2635C_NCDOT_FS.dgn located in the FinalSurvey folder.

Attach the Existing Terrain Model R-2635C_NCDOT_FS.dgn located in the FinalSurvey
folder.

D. Set the Terrain Active, this will create the 3D Model view.

References (3 of 3 unique, 3 displayed)

Tocls  Properties

-— o] & n * ¥ & i
v R 3 ¥ @ &= 3 J 7 3
Slot 7 [=] File Name Model

1 ¥ AGAFinalSurvey R-2635C-nedot-fs-552.dgn Default

2 ¥ AGAFinalSurvey\R-2635C-L5-ETM.dgn Default

3 v R-2635C_RDY_DSM.dgn Default-3D

Attach the Master Alignment file R-2635C_RDY_ALG.dgn from the Alignment folder. Set

the nesting option to Live Nesting and the Depth to 1. This will show all the
individual alignments.

F. Turn off the FS file and the ETM file and the 2d View should look like the picture
Below.
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2.Pavement Lines — Inside Edge of Travel L

In this section we will use the Offsets and Tapers tools and Reverse Curve tools to
create Edge of Travel and Paved shoulder lines for various alignments. As
demonstrated in the Initial Corridor Modeling training module most if not all these
lines can be generated through the Modeling Process and displayed in the CMD file.
Using the model to generate plan view linework is the preferred workflow. This
module and this section are meant to familiarize the user with the tools. These same
tools and methods can be used in the CMD file with the Construction Class feature
definitions to control the model.

A. This is a divided facility with 3 lanes in each direction.

HINGE POINT |

| FOR FILS

SEE N-SECTIONS
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e 78 Median Width

1. This will transition to 60" Median at the end of the project
e 36’ Typical Travel Lane Width
e 12’ Paved Median Shoulders

e 12’ Paved Outside Shoulders
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B. Set the Feature Definition to Road-Edge of Travel. This is under
Linear\Roadway\Pavement.

‘e? |F{oad_l;dge of Travel e? ’ :*: f&‘\ f a-a? 79 —:i:— _;"
T [+ Existing P

[ Y - Fence

= @ Guardrail and Bamier | i ':S'f ,:j_

¥ Interesection
[~ Miscellaneous
BB P

4l Road_Edge of Travel
Road_Edge of Tra\rell Linear'Roadway*Pavement Road_Edge of Travel h
Road_Edge of Travel SAEar
Road_Lane Line A

Road_Lane Line B

Road_Lane Line C W

C. Select the Single Offset Entire Element tool. Use this tool because there will be very
few breaks in the median pavement lines, only at bridges and overpasses.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

ort/Export ~ e %’J . 4 Offsets and Tapers B
x;\ ¢ o o _¢_ ‘ru; |

ign Elements ~ g L i ' |
ign Elements Civil Reports | Lines Arcs Point L= Single Offset Entire Element Complex |
i . . = Jeometry v | |

dards ~ Teggles = v

al

' Single Offset Partial
Yariable Offset Taper

General Tools

Lok vlof M A /B

/-

Ratio Offset Taper

if-
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D. Inthe dialog box set
e Offset = 39’ — Half of the median width
e Use Spiral Transitions — Checked
1. This will match the spiral transitions in the centerline alignment.
e Mirror — Checked
1. This will mirror the offset and create both side of the median at the same

time.
e The name will automatically be filled in based on the Feature Definition.
4%3.7*;-::“:-::5 — *
Parameters -~
Dffset: 39.0000
Use Spiral Transitions
Mirrar

Remove Offset Rule [

Feature -~
Feature Definition Use Active Feature
Name RD_EOT

E. Leftclick to locate the L centerline.

P
Locate Element <Alt to Pick element in
complex

F. Left click to accept the offset of 39.00°. The sign (+) or (-) is not important for this
task.

Enter Offset

& | Parameters: Offset | BRI
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G. Left click to accept the option to Mirror the element.

Mirrar
Parameters:Mirror | [y e

\

H. That will complete the tool, placing to inside edge of travel lines at an offset of 39’
on each side of the centerline.

\
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I. Now we want to add a transition from a 78’ median to a 60" median just before the
last curve on the L Line.

Y16

Y18

TRANSISTION
LOCATION

J.  Use the Element Selection tool to highlight the left edge of travel line and activate
the grab handles and text manipulators.
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K. Change the Station Value to 652+00.00

L. This will end the left edge of travel line at station 652+00.

M. Use the Element Selection tool to select the right edge of pavement and highlight
the drag handles and text manipulators.
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N. Use the cursor to pick the arrow that is parallel to the edge of travel line, and left
click to activate the drag handle.

LENGTH DRAG
HANDLE

O. Dragthe line back to the end of the left edge of travel line. Snap to the left edge of
travel line to set the end of the right edge of travel line. This will also create a snap
constraint.
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The two lines will now end at the same location.

Use the Element Selection too to pick the left edge of travel and activate the drag
handles and text manipulators. Change the station to 652+50. Note that the right
edge of travel lines automatically adjusts to the same station. This is because of the
snap rule created in the previous operation.

To construct the remaining portion of the edge of travel line that will be for the
section with the 60" median select the Single Offset Partial tool. In this situation we
can use the tool because we only want to offset a small portion of the L centerline,
even though there will be no intervals.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

ort/Export * b A 2 L 1V Offsets and Tapers ~ 7)""{
: 3;#‘ S O ¢ -

| A,
ign Elernents = '

Civil F{-eports Lines  Arcs  Point I Complex
wdards ~ Toggles = v T v v I-D- Single Offset Partial spometry -

General Tools ~L_ Variable Offset Taper

- |e? "’I"‘f&-\ {;1’;; g_j y‘/‘ <L Ratio Offset Taper
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S. In the dialog box set
o Offset =30
e Use spiral transitions — Checked
e Mirror — Checked
e There are some additional settings to preset begin and end station or length, we
will do this graphically when placing the offset element.

4'%33*;:5:""55'.: — pod
Parameters M~
Oiffset: |.3||]._1]-|]-|]-|}
Use Spiral Transitions
Mirror

Remove Offset Rule [

Distance .3
Lock To Start ]
[] Start Distance |34?'EE.TE'|]'|]" |
Lock To End ]
[ ] End Distance |3832'I]'1]'I]'I]'I]' |
[ ] Length |E|~55T.24'I]'I]' |
Feature -~
Feature Definition Use Active Feature
Name RD_EQT
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T. Left click to pick the L centerline

Locate Element <Alts to Pick element in
complex

TT——
Complex Element: L

Feature: AlignmentiNCOOT\ProplALG_Centerline  Sssa,

Mo Active Profile | Line

Level: Prop Horizontal Alignment ({none])

Ref: 4 (. .\AlignmentiR-2635C_RDY_ALG .dgn)
1({R-2635C_RDY_ALG_L dgn)

U. Snap to the start of the left edge of travel line to set the start location.

\j
= |Start Parameters - <Alt> Lock To Start

! | &b Parameters:Offset. | KNI 4
_-' Complex Element: REJ-:‘EOT
H Feature: Linear'\Roadway'\PavemenfiRoad_Edge of Travel
No Active Profile \ Line
Level: Prop Edge of Travel ((none)) K“‘*—-.,
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V. At the heads-up display enter S2 688+20 for the end station and left click to accept.

J*'I End Parameters - <Alt> Lock To End
! Distance:End Distance |s2 688+20 4p

W. Left click to mirror.

Mirror
Farameters:Mirror
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X. This will complete the tool and there should be two edge of travel lines set at a 30’
offset from the L centerline on each side.

/i
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3.Pavement Lines — Reverse Curve Transitions

A. The last step is to create the transition from the 78 median to the 60’ median using
reversing curves. Start the Reverse Transition tool.

Gecmetry Site Corridors Medel Detailing Drawing Production Drawing Utilities

port/Export * et 5 - - Offsets and Tapers ~ fj
w2/ 0O e Wt

sign El ts ~ R C v
'gn Elements Civil Reports | Lines Arcs Point EYEISE LUES
ndards = Toggles - - - - .

Madifie  Complex
Reverse Curve By Angle eometry

General Tools Rewverse Curve By Radii Ratio

Jof M A S T )

Reverse Curve By Tangent

Line at Angle

N[ N K KN

Reverse Transition

O N EE 5 &

B. Inthe dialog box set
e Trim/Extend = Ahead
e Start Offset = 0.00
e End Offset =0.00
e Back Radius = 15,000.00’
e Linear Transition Length = 0.00’
1. Thisis the tangent length between the reversing curves
e Ahead Radius = 15,000.00’
e Loop Option = None

Parameters -~
Trim/Extend Ahead w
Start Offset 0.0000
End Offset 0.0000
Back Radius 15000.0000"
Linear Transition Length 0.0000
Ahead Radius 150000000
Loop Option Mane o
Feature -~
Feature Definition Use Active Feature
MName ROD_EQT

Page | 32



’{ gg Module 7 — Plan Geometry

C. Leftclick on the left edge of pavement in the 78’ median section to locate the first
element.

Locate First Element

D. Left click to accept the initial offset = 0.00’

Enter Start Offset
% Parameters:Start Offset

E. Left click on the left edge of pavement in the 60’ median section to locate the
second element.

Locate Second Element

Complex Element: RD_EOT2
Feature: Linear\Roadway'Pavement\Road_Edge of Travel
No Active Profile | Line

Level: Prop Edge of Travel ((none))

Page | 33



’{ & Module 7 — Plan Geometry

F. Left click to accept the end offset 0.00’.

Enter End Offset
& | Parameters:End Offset

G. Left click to accept the Linear Transition Length = 0.00’

Diefine Tangent Length
&b | Parameters:Linear Transition Length 4p

H. Snap to the end of the edge of travel in the 78’ section to set the start point.

ad

—_— I::-rter Start Point I
Complex Element RD_EOT
Feature: LineariRoadway'\FavementiRoad_Edge of Travel

Mo Active Profile | Line
Level: Prop Edge of Travel ((none))

--._______-_-
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I. Left click to accept Trim option of Ahead.

Trim'Bxtend
Parameters Trim/Extend | [TiEEN] e

J.  This will complete the tool and draw the transition.
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K. Repeat this process for the right side edge of travel lines.

[
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4.Pavement Lines — Inside Shoulder

A. The inside edge of travel is complete and is 3 separate elements, the 78’ median
section, the transition section, and the 60’ median section. Because the median will
have very few breaks, and therefore very few intervals it is possible to use the
Complex By Element tool to join these three sections together into a single complex
element. This will make creation of the inside shoulder and some of the outside
edge of travel geometry more efficient. This is the same process used to create
Complex Geometry for horizontal alignments.

B. Start the Complex By Element tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin Vi

ort/Export ~ e ) - 1P Offsets and Tapers ~ EB Open Profil
3 2 0 ¢ 5

gn Elements ~ -~ Reverse Curves ~ |45 Set Active |

Civil R-eports Lines  Arcs  Point Medify  Complex

dards ~ Toggles » - - 2 Spirals = Geometry v | b Profile Cre:
General Tools Horizontal I " Complex By Element I
7 o I -
v|e M A S T ik Complex By P!
Define By Best Fit

/0‘) & ol n’?@gﬁ Geometry Builder

BN

Geometry Connector

C. Leftclick on the left inside edge of travel at the beginning of the L alignment.

= |Locate First Element
__——Complex Element: RD_EOT
Feature: Linear'Roadway'FavementiRoad_Edge of Travel

Mo Active Profile | Line
Level: Prop Edge of Travel ([none))
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D. This will select the entire left edge of travel. Left click to accept the complex
element.

Accept Complex

E. Repeat the process for the right side edge of travel line.

Page | 38



’{ & Module 7 — Plan Geometry

F. Change the Active Feature Definition to Road_Paved Shoulder

EG Road_Paved Shoulder e |!? n’ *A f a_j / —:i:— .;,_‘"f

G. Start the Single Offset Entire Element tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

ort/Export ~ F - 1 ;gj? - F Offsets and Tapers *
)*.:.\ o O _¢_ - f';

El ts ” - o5 i
SR Civil Reports | Lines Arcs  Point] = e

dards Toggles - v

Complex
" Single Offset Partial Jecrmetry ¥

General Tools =L Variable Offset Taper

- ‘E? ‘.L‘*:Af g.a? y;/ -~ Ratic Offset Taper

H. Make sure the Use Spiral Transitions option is Checked in the dialog box.

Ise Spiral Transitions

I. Left click on the left inside edge of travel.

— |Locate Element =Alt= to Pick element in
——'—'_'___
complex

-_____________————‘Eompleme_EDTS
Feature: Linear'Roadway'\FavementiRoad_Edge of Travel

Mo fActive Profile ' Line
Level: Prop Edge of Travel ((none))

J. At the heads-up prompt type 12 and <ENTER> to lock.

Enter Cffset
% Parameters:Offset; | [EANEEY
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K. Move the cursor so the paved shoulder line is offset to the inside towards the
centerline and left click to accept.

[

-

Enter Offset
% Parameters:Offset: | [REEELY

L. Use the Down Arrow key to set the Mirror Option to NO.

Mirrar
Parameters:Mirror | [5] e

M. This will complete the tool. Repeat the same steps for the right side. The inside
paved shoulders will now be complete.
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5.Pavement Lines — Ramps
A. To create the outside edge of pavement lines, use the Single Offset Partial tool to
create pavement lines that start and stop at the ramps at the interchanges. This will
eliminate the intervals that would otherwise be created by the Ramp Gore areas.
B. Set the Active Feature Definition to Road_Edge of Travel

?Q Road_Edge of Travel v|9€ ‘+f&"\f/; D_ﬂ? /? —:%i— “'(

C. Start the Single Offset Partial tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

ort/Export = e 5 g L ¥ Offsets and Tapers ~
ign El t ’T‘“ 3‘?; P o # - -
ign Elements = : i
. Civil Reports | Lines Arcs  Point —
ndards * Toggles = - v - -

Single Offset Entire Elerment Complex

T Single Offset Partial R

General Tools =L Variable Offset Taper

- |E€ ""I"‘A y‘l’; D.a? :): ~L Ratio Offset Taper

D. Left click to locate the reference element, use the left inside edge of travel. We will
pick the inside edge of travel as the reference so that the rules are based on that
element. If the inside edge of travel shifts for any reason the outside edge of travel
will automatically adjust to maintain the 36’ pavement width.

= ——— | |Locate Element <Alt> to Pick element in
complex

— Complex Element: RD_EOTE
Feature: LinsariRoadway'FavementiRoad_Edge of Travel

""" No Active Profile \ Line
" level: Prop Edge of Travel ((none))
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E. Enter 36’ for the offset and snap to the start of the inside edge of travel to set the
start location.

~ —
¥ —
T | Start Parameters - <Alt> Lock To Stan e

= & Parameters: Offset: -36.0000 1L_________—————_
-

Complex Element: RD_EOTS
- Feature: LineariRoadway'\PavementiRoad_Edae of Travel
= Mo Active Profile | Line

Level: Prop Edge of Travel ((none))

F. Left click to end the element before the beginning of the CD2 alignment. When the
acceleration lane is added the outside edge of travel will be revised. The exact end
point is not critical.

|End Parameters - <Alt> Lock To End

G. Left click to accept the mirror option of No.

Mirrar
Parameters:Mirror | [ e
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H. Use the same process create a new outside edge of travel lane that starts just after
the CD2 alignment and ends just before the other end of the CD2 alignment.

cop_xp (B~

EERRSC D

I. Draw a line in between the Ramp A alignment at Y8 and the Ramp B Alignment at
Y14.
J. Draw a line between the ramp gore areas of Ramp B and Ramp A at the Y14

interchange.
K. Draw and edge of travel from the end of ramp A to the end of the project. Note that

the median transition is reflected in the new offset element.

L. Create the outside edge of pavement on the right side using the same process with
the Single Offset Partial tool.
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M. Change the Active Feature Definition to Road_Paved Shoulder

!Q Road_Paved Shoulder w |E? ‘* A f D_,a? y? —:ii— -”'(

-

N. Using the Single Offset Entire Element tool offset the newly created outside edge of
pavement lines 12’ to create the outside paved shoulder lines.
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Adding Auxiliary Lanes

1. Auxillary Lanes
A. In this exercise we will add an acceleration lane for Ramp B at the Y14 Interchange.
This acceleration lane will be 600’ long and then have a 300’ Taper back to the
typical lane configuration.
B. Ste the Active Feature Definition to Road_Edge of Travel

e@ Road_Edge of Travel v|e€ ‘I’I‘dr&‘\f’; D_ﬂ? )7 —:%i— ._I;":

C. Start the Single Offset Partial tool and set the dialog
e Offset =48.00
e Length =600.00’

4'%3':'&:"":-&:3 —

Parameters L]
Offset: |-48.0000

Use Spiral Transitions

Mirror ]

Remove Offzet Rule [ ]

Distance A

Lock To Start ]
[] Start Distance 15183.0541°

Lock To End ]

End Distance 15783.0541
Length 600.0000

Feature A
Feature Definition Use Active Feature
Name RO_EOT
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D. Left click to locate the inside edge of travel as the reference element.

|Locate Element <Alt= to Pick element in
complex

Complex Element: RD_EOT2

Feature: LinsariRoadway\FavementiRoad_Edge of Travel
No Active Profile | Line
Level: Prop Edge of Travel ((none))

E. Snap to the beginning of the ramp alignment to set the offset at 48.00’ and to pick
the beginning of the offset element.

(=]

%

Start Parameters - <4lt= Lock To Start

% Parameters:Offset: | EEEIIN 4

3 Complex Element: RFZE
Feature: AlignmentMCDOT\ProplALG_Centerline Ramp
Mo Active Profile \ Clothoid Spiral
Level: Prop Honzontal Alignment Ramp ({none))
Ref: 4 ( \Alignment\R-2635C_ROY_ALG dgn)
17 (R-2635C_RDY_ALG_RF2B.dgn)

F. Move the cursor to the left of the start point to set the direction of the offset
element and left click to accept the length of 600’

End Parameters - <Alt: Lock To
End

& Distance:Length | ENINIE
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G. Left click to set the mirror option as No.

Mirrar

Parameters:Mirror | [H e

H. To draw the taper portion of the acceleration lane, select the Variable Offset Taper
tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Litilities

wort/Export e Y a P Offsets and Tapers = E
P Ly ;&;ﬁ ) o  a P o~ ?,f

S,

ign El ts = A~ i {

E Civil Reports | Lines Arcs  Point —  Single Offset Entire Element _Complex |

1dard5 bl TDgglES' bl b bl ¥ -4;'- Slnqle O_H:set F'Er‘tla| JEDmEtr}r' E
General Tools ~L Variable Offset Taper

- |€€ "’I"‘ A y’; D.a? y\; ~L  Ratio Offset Taper

I. Inthe dialog box set
e Start Offset = -48.00’

@ Vanable —
e End Offset =-36.00’ '

1. Note that generally it is Parameters s
preferable to use the same Start Offset  -48.0000
element as a reference when End Offset  -36.0000

building other elements.
. Mirrar ]

For example, to set the outside

of the auxiliary lane we used Distance A

the inside edge of travel, so it is

preferable to use the inside Lock To Start [ ]

edge of travel to set the [] Start Distance 14583.0541°
taper offsets. This will also help Lock ToEnd [
avoid the problem of circular End Distance 14883 0541
references.
Length 300.0000
e Set the length to 300.00’ i Leng
1. Thisisthe length of the taper Feature ~

measured along the

Feature Definition  Use Active Feature
reference element.

Mame RO_EQT
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Left click the inside edge of travel to locate the reference element.

Locate Element <Alt= to Pick element in
| complex

Snap to the end of the auxiliary lane to set the start point and accept the offset of
48.00’ from the reference element.

| Start Parameters - <Alt> Lock To Start

i3 | Parameters:Start Offset | BRI 4p

Complex Element: RD_ECTZ0

Feature: Linear'Roadway'Favement'\Road_Edge of Travel
Mo Active Profile | Line

Level: Prop Edge of Travel ((none))

o
5% —
S
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L. Move the cursor to the left to set the taper in the correct location and left click to
accept the length of 300.00" and the end offset of 36.00" from the reference
element.

End Parameters - <Alt> Lock To End
& | Parameters:End Offset | EEIINN LT3

M. Left click to set the Mirror option to No.

Mirror
Parameters:Mirror | [ e

N. Set the Active Feature Definition to Road_Paved Shoulder

EQ Road_Paved Shoulder v |E? ‘*A 69; n-a? / —:i:— "'(
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0. Use the Single Offset Entire Element tool to offset the auxiliary lane edge of travel
4.00’ to create the paved shoulder line.

P. At this point we can use regular MicroStation CADD commands to intersect the
paved shoulder and edge of travel lines.

Q. Switch to the Drawing ribbon.

Geometry Site Corridors Model Detailing Drawing Preduction Utilities iTwin View Help NCDOT Roadway

=R ENAE Y V4 O+ v~ O O
efault ((none)) ) k S I (0] a/o j - o —f
Exclé)‘ At[t-ach B - @J Bl " Fence gu PI s Mo ch F
- v || A v plorer ement ace ace ove Copy
g @0 =20 ?ﬁ% B~ selection B Tools~ [~ smartline Line T°°|5' [“J A~
utes Primary Selection Placement Mani

-y Y VA Pk i

R. Locate the Trim to Intersection tool in the Modify section of the Drawing ribbon.

Drawing Utilities iTwin View Help MCDOT Roadway

- Y, O - — oo N v
an /U / _/ N D O"ﬂ ,,: c;) il D :t 1: A 2(
x

L5

h

Fence Place _ Arc Move Cop}r Rntate - Modify  Break  Trim o :

Place =
b Tools* B * | Smartline Line Tools Af + A~ ¢ 2 Element Element Multiple 7

«ction Placement Manipulate Modify
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S. Use the Trim to Intersection tool to trim the lines to meet. This tool works the same
in CONNECT as it did in SS2.

T. This will intersect the paved shoulder lines.

U. Repeat for the edge of travel line.
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V. Switch back to the Geometry ribbon and using the Single Offset Entire Element tool
complete the pavement line drafting for Ramp B.
e 16’ Lane width 12’ to the outside and 4’ to the inside
e 4’ Paved shoulder inside and outside
e Use the correct Feature Definition
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Gore Areas

1. Gore Area Drafting
A. To draft the gore area pavement lines, we will need some construction class
elements. Change the Feature Definition to Target Scratch 0 under
Linear\Roadway\Miscellaneous\

i s |2 e

g | Taroet Scraten 0 e Q*Af/_'_ o
= Miscellaneous ~
v @ Draft_DNC

@ Drain_Grade Fixed Tie 2
@ Geom_Civil_Cell_Contral +
@ Matchline

---@ Road Driveway Back
e
g 1:53 gz:::zm Linear\Roadway\Miscellanecus\Target Scratch 0
@ Target Scratch 3

@ Target Scratch 4

@ Target Scratch 5

@ Target Scratch & w

-

ET_I ]

B. Use the Single Offset Partial tool to create two short line segments. One that is 10’
offset from the edge of travel and one that is 12’ offset from the paved shoulder.

PrrrrrriinniprinrrnErrrnnny

000001
00000

el —
00100+0
©
5
I~
o
6L161+0
="
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C. Change the active Feature Definition back to Road_Edge of Travel. This can be done
easily by using the match icon and selecting one of the previously placed edge of
travel lines.

e@' Road_Edge of Travel V|E? "*Af’; }a? / —:;:— *'(

MATCH EXISTING FEATURE

D. Use the line from element tool to draw a line perpendicular from the L edge of travel
to the intersection of the 10’ offset line and the ramp edge of travel.

Terrain

|45 Design Elements ~

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

* & Import/Export ~ s 8 ;?{;;" f O _#.5_ 17 Offsets and Tapers ~ \fj ff

- ¢
Civil Reports Lines Arcs  Point

‘i]g Standards ~ Teggles - b = Spirals =

General Tools " Line Between Paints mntal

| " - |e? - Line To Element > rv

)'-c Line Between Arcs

Line From Element k|

7" Chamfer Between Points ¥

”

FEN

-~ Reverse Curves ~

Modify  Complex
- Geometry =

Simple Line From Element
Spiral Line From Element
Curve Line From Element

By Angle From Element

2y Line From Element

E. Left click to pick the L edge of travel
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F. Left click to accept offset of 0.00’

Enter Offset
&Y Parameters:Offset

G. Snap to the intersection of the 10’ offset line and the ramp edge of travel to set the
start point.

H. Set start distance in dialog to 0.00’

Start Distance |1]'_1]'I]'I]'IZII

I. Left click to accept Skew angle of 90°
Enter Skew

&b | Parameters:Skew 4

J.  Snap to intersection of 10’ Offset line and Ramp edge of travel to set end point, end
distance should show 10.00

Enter End Distance
Parameters:End Distance | S
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K. Set the trim extend option to None
Trim/Extend

Parameters: Trim/Extend | [ ™

L. Use the Trim to Intersection tool from the Modify section of the Drawing ribbon to
trim the pavement lines in the gore area.

REEERERRARRR RN RRRRE R

IR RN

M. Change the active Feature Definition to Paved Shoulder and repeat the process for
the paved shoulder line.
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Practice using the Offset and Taper tools by completing the remaining ramp gore
sections

0.
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It is important to understand that many of these elements will be generated by the
model and can be referenced from the CMD file as shown in the Modeling training
modules. It will not be required to draft a lot of the Edge of Pavement lines in the
DSN file in order to have them show up on the plan sheets.

These exercises are only to practice and become familiar with the various tools and
the methods in which they can be used to place elements in the design, whether the
elements are in the CMD file or whether the elements are in the DSN file.
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Plan Geometry — DSN Drafting — Bridge

In this section we will focus on drafting required for Y14 over L, including the bridge and
approach slab, edge of pavement tapers and transitions, ramp terminals, lane lines and
concrete islands.

As previously noted most if not all these elements could be placed in the CMD file using the
Construction Class Elements to control the corridor.

The purpose of this module is not to define a specific method for organizing and creating a
project but to show the methods and tools used to create plan view elements and to
demonstrate how those elements interact with the 3D model. Other methods of accomplishing
the same result will be demonstrated in other training modules.
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1.Y Line Over — Bridge on Y14 Over L

A. The bridge on Y14 over L is a 5-lane section, the thru lanes are 12’ wide and the
center turn lane is 16’ wide, the shoulders are 6’ wide for a total width between the

barrier rails of 76.00’. The begin and end of the bridge are located at an offset of
101.76’ from the L centerline.

B. Set the Active Feature Definition to Bridge_Approach Slab

eg Bridge_Approach Slab v |e€ ‘#A fﬁf 0.4:? /

C. Select the Single Offset Partial tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities
ort/Export ~ ¥ e 3 a L F Offsets and Tapers ~ B
El p t _’:‘_ ;,E»L% o O . . ; ‘rd |
n Elermnents ~ : i - - Z
= Civil Reports | Lines Arcs  Point | — Sligl =tttz Buile b avad _Complex
||jar|j5 = T':'gglES' = = = = _-l:!-_ S|ng|E G_H:set Partlal JEDmEtr}r' E

General Tools =L Variable Offset Taper

> |€!j? "*,‘E‘-\ ﬁ!; D..AJ? A 7 _':__!-:_F'tatil:l Offset Taper ;‘T‘ ,ff %_!{

D. Left click to pick the L centerline.

\
\

\

Locate Element <4lt> to Pick €lement in
complex

\
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E. Enter 101.76’ for the offset and press <ENTER> to lock.

\

Start Parameters - <Alt> Lock To Start
% Parameters:Offset: |-101.7600 4

F. Left click to set a start point. The start point is not critical, we will use the modify
tools later to complete the bridge, after offsetting for the bridge rail.

End Parameters - <Alt= Lock To End
Distance:End Distance | 52 476+24 48 4
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G. Left click to set the end point, again this location is not critical. Left click to accept
the mirror option of YES.

Mirrar

FParameters:Mirror | Yes )

H. This will complete the tool and place bot the begin and end bridge line at an offset
of 101.76’ from the L centerline.

AN

BEGIN
BRIDGE
END
BRIDGE
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I. Change the Active Feature Definition to Bridge_Railing Face

E{E Bridge_Railing Face o |!? ‘ #:A f u_j /

J.  Using the Single Offset Partial tool and the same process used to create the begin
and end bridge lines, create the inside of the bridge rail at a 38.00 offset from the

Y14 centerline.

\\

BRIDGE RAIL

AR
\\ \\ \\

BRIDGE RAIL
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K. Switch to the Drawing ribbon and select the Trim to Intersection tool from the

Modify section.
Madel Detailing Drawing Production Utilities iTwin View Help NCDOT Roadway
PG O T8

ptach B * @ ® e A
rer o Element EncE Place  Place e,

Toolsw 75 ~ [ + Selection B Tools~ [ v Smartline Line Tools™ A~ A - L
Placement Manipulate

Selection

Primary
vA /B, ©on - L H

@0+

Modify Break Trim :
Element Element Multiple

Modify

Measure

Trim To Intersection
Lengthen or Shorten element to
intersection

L. Use the tool to intersect the bridge rail lines with the begin and end bridge line to

complete the bridge shape.
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M. Change the Active Feature Definition back to Bridge_Approach Slab.

EQ Bridge_Approach Slab v| E? 4* A 6;5’ o /

N. Start the Single Offset Partial tool. In the dialog box enter 25.00’ for the length of
the offset element. This is the length of the approach slab measured along the

workline, the Y14 centerline.

6'%3";5:""55'.3 - b
Parameters »
[ Offset
Use Spiral Transitions
Mirrer O
Remaove Offset Rule [
Distance ~
Lock To Start O
[1 Start Distance
Lock To End O
End Distance 1799.5966
Length
Feature ~
Feature Definition Use Active Feature
Name

O. Left click to select the Y14 centerline.

\

Locate Element <Alts to Pick element in
complex
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P. Snap to one corner of the bridge to set the start point.

\

Start Parameters - <Alt> Lock To Start
Parameters:Offset: | EEIUIIN 4

1 \
Q. Move the cursor so that the line is placed in the correct direction and left click to
accept.

End Parameters - <Alt= Lock To
End

@ | Distance:Length

\ \

R. Left click to accept the mirror option of NO.

Mirrar
Parameters:Mirror | [ e
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S. Repeat the process for the other side of the approach slab.

Page | 66

Step 1

Step 2

Locate Element <4lt= to Pick
element in complex

Step 3

Step 4

Start Parameters - <Alt> Lock To Start

Parameters:Offset: | 38.0000 |‘}

End

End Parameters - <Alt= Lock To

& DistanceLength

|

Mirrar

Parameters:Mirror |

St
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T. Select the Line Between Points tool.

Geometry Site Corndors Model Detailing Drawing Proeduction Drawing Litilities il

sort/Export ~ _\lf_ 37;,9;3 g O It 7 Offsets and Tapers = \fd ff 2:2]
sign Elements ~ - & < A Reverse Curves ~ 155

Civil Reports = Lines Arcs  Point Modify  Complex :
ndards ~ Toggles - v - i * 2L Spirals ~ T Geometry | |

General Tools " Line Between Points ntal

- |€? ‘q Line o Elerment = @ O CE} T. '_j ";‘-J{

-}'-c Line Between Arcs

Line From Element ’
16 D | B3| |5] %
. F

----- Chamfer Between Foints

U. Draw a line connecting the sides of the approach slab.

Enter Start Point

\ \

V. Snap to teach point to create a snap constraint. By doing that if the bridge length

changes the approach slab will automatically adjust to maintain the design intent,
which is a 25.00’ long approach slab.

Enter End Point
Parameters: Distance | IEXEEH 4

Tl
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W. Repeat the process to complete the other approach sab and finish the bridge
drafting.

X. Again, it is important to understand that a lot of this linework may come from a
bridge model. The purpose of this exercise is to show one possible method to use
the tools to draft a bridge and approach slabs.
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DSN Drafting — Interchange Pavement Lines

1.Y Line Over — Y14 Pavement Lines

A. The Y14 Typical Section is a 5-lane shoulder section, the thru lanes are 12" wide and
the center turn lane is 16’ wide. There are 6’ paved shoulders. To minimize the
number of intervals created we are going to draw the pavement lines in 4 sections.
e The Begin Paving Station 14+00 to the Ramp A/B terminals
e Ramp A/B terminals to the Bridge
e The Bridge to the Ramp C/D terminals
e Ramp C/D terminals to the End Paving Station 48+50.00

B. Set the Active Feature Definition to Road-Edge of Travel

eg' Road_Edge of Travel w |ﬁ§€ ’/I-’I‘-l A 6;5,- D_j /
C. The first edge of pavement section we will create are the sections inside the

D.

interchange. These pavement sections will be the full pavement width of 32’ on each
side. After completing these sections, we will draw the Intersection return radius
and after the radius are completed, we can draw the pavement edges that taper
back to the existing pavement width.

Start by setting the Active Feature Definition to Road_Edge of Travel.

'E?gl Road_Edge of Travel - |€.€f .",.r -alllu A ﬁ;"a D_j /

E.

Start the Single Offset Partial tool to create the edge of travel line. It is in the
Offsets and Taper tool group in the Horizontal section of the Geometry ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

f r why ) o
rt/Export X E_;’ O _*\_
n Elements = =

lards =

General Tools

J-

. Offsets and Tapers .7 |

}'l‘k -
L

Ciwvil Reports Lines  Arcs  Point Single Offset Entire Element

Complex
Toggles = v r |[a=

Single Offset Partial seometry ¥

-

iy

Variable Offset Taper

v|e% M A |

o 4
y_.

Ratic Offset Taper
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F. Left click to locate the Y14 centerline.

/// // // / // ////

L] /////
FITTT
G. Atthe heads-up prompt enter -32.00" for the offset.

Start Parameters - <Alts Lock To Start
&h| Parameters: Offset: 4p

H. Left click near the Ramp A/B terminal to accept the offset and select the start point.
The location of the start point is not critical we will fill this area in with the
intersection radius.

1

1

: End Parameters - <4lt> Lock To End

1

! Distance:End Distance | ERMIERE 4p
—

1

1

I. Left click near the bridge approach slab to set the end point. This location is not
critical either, we will use the extend element tool to set the end point of the line.

- i aia
T
N

L
/
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J.  Set the mirror option to YES and left click to accept.

Mirror
Parameters:Mirror | [E0 >

K. This will draw and edge of pavement line on the left and right side of Y14 in between
the ramp A/B terminals and the bridge approach slab.

I e
i i

L. Repeat the process for the portion of Y14 in between the end of the bridge and the
Ramp C/D ramp terminals, use the same 32.00’ offset.

I T

M. Use the Trim to Element tool from the Modify section of the Drawing ribbon to
Trim the edge of pavement lines to the previously place Approach Slab lines.

Utilities  ifwin  View  Help  NCDOT Roadway

& X 2 O/D -/ O+ ~% -~ O O 0\ = o D :ti: AR L B ?‘ A
a Lod /El e A A A N H 4 - PR e
Fence Place Place _ Arc b Move Copy Rotate o Modify Break Trim _ Measure Measure Measure
Tools = EI ™ | Smartline Line Tools~ !\J “A - ¢ = " Element Element Multiple | X Distance Radius  Angle
ection Placement Manipulate Modify Measure
@ O D) , ;j %_J( Trim To Element
Lengthen or Shorten element to |
element
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N. Before trimming the edge of pavement line.

O. After trimming.
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P. All the edge of pavement lines should now meet the approach slab.

/] [ / [ | [ ]

Q. This completes the placement of the edge of pavement lines on the inside of the
interchange.
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DSN Drafting — Ramp Terminals

1.Y Line Over — Y14 Ramp Intersection Radius
A. In this section we will create the intersection edge of pavement radius for the ramp
terminals. The ramp terminal configuration will be based on Figure 3 in section 8/14

of the NCDOT roadway design manual.

FIGURE 3

75° SKEW

105° SKEW

SUGGESTED RAMP TERMINAL RADII
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B. Start by creating the edge of pavement radii on the side of the ramp that is closes to
the bridge, these radii are the simplest to create and are all 10’. Start with Ramp A
and start the Simple Arc tool from the Arc Between Elements tool group in the
Horizontal section of the Geometry ribbon.

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

ort/Export ~ e P = L F Offsets and Tapers = EH Open Profile Model
;T\ _/?’f o o #._ \f‘; b

gn Elements ~

dards ~

General Tools

) |45 Set Active Profile -
Modify  Complex Lin
v Geometry * | b Profile Creation = v

o : A Reverse Curves ~
Ciwil Reports  Lines  Arcs  Point

Toggles - v v * 2 Spirals ~

O Circle
-~

"|e‘.+? “"’I"‘,-éf

Arc Between Points

C.
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Arc To Element L4

™ Arc Between Arcs

Arc From Element L4

Arc Between Elements

Simple Arc

Spiral Arc Spiral
Taper Arc Taper
3 Center Arc
2 Center Arc

a8 ® AP an

Arc Between Elements

g Complex Transition between Any element and Arc
In the dialog box set the
e Trim/Extend option = Both

I

e The Feature name is not important for plan geometry elements, the program will
automatically select a name prefix based on the feature definition used and will
automatically increment the named elements as required.

g'%?f*':e —

Parameters L3

Trim/Extend |Bnth w |
Radius  [10.0000 |

Loop L]

Feature -~

Feature Definition | Usze Active Featurs

Mame RO_EQT
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% 1F
2
T
L't =T
E =3

D. Left click to locate the ramp edge of travel.

Locate First Element <&lt= to Pick
Components of Complex

Complex Element: RD_ECTEE
Interval

Mo fctrve Profile | Line
Level: Prop Edge of Travel ((none))

Feature: Linear'Roadway'\Favement\Road_Edge of Travel

E. Left click to locate the Y14 edge of travel line.

Locate Second Element <Alt: to Pick
Components of Complex
Complex Element: RD_EOTEY
Interval
Feature: Linear\Roadway\PavementiRoad_Edge of Travel
No Active Profile | Line
Level: Prop Edge of Travel ((none))
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F. Place the cursor on the side of the curve to select the correct solution and left click
to accept.

Select Construction Sector
& Parameters:Radius | [N

G. Left click to accept the trim option of BOTH.

Trim/Extend Option
Parameters: Trim/Extend | [Eiy] e

H. This will place the arc and Trim or Extend the edge of pavement lines to meet.

/
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I. Repeat this process for the three remaining intersections at the other ramps.
Because the tool is still active, and the settings are the same the user only needs to
left click through each setting to accept and then place the curves at each location

/// // / / // // W

i i i

J. Now place the curve for the right turn movement from Ramp A to Y14. The skew at
this location is 105°. Based on the standard place a 3 centered curve Radii = 150’-
75’-150" with a 5’ offset. This curve will tie to a 32’ offset from the Y14 Centerline.
Start the Arc Between Elements tool from the Arc Between Elements tool group
located in the Horizontal section of the Geometry ribbon.

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

t/Export ~ _\I’/_ 2}‘ . |?.‘1 P Offsets and Tapers * \J._J ff EH Open Profile Model t
RN + . .

Bl oo | o R C - % Set Active Profile
e Civil Reports Lines Arcs Point ‘\L FYEISE Surves Modify  Complex 5 Lir
ards = Toggles = - - - * £ Spirals ~ v Geometry * | [ Profile Creation = |

General Tools O Circle
r"

v M f

Arc Between Points

Arc To Element

"™ Arc Between Arcs
09D EE| &K ’
Arc From Element v
Arc Between Elements L Simple Arc

'g  Complex Transition between Any element and Arc Spiral Arc Spiral
Taper Arc Taper
3 Center Arc

2 Center Arc

AARAARK AD

Arc Between Elements

K. We selected this tool instead of the 3 Center Arc tool because it will allow for the arc
to tie at an offset to the reference element.
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Set the dialog to match the desired 3 center arc design parameters

Trim/Extend = Both

1. Because we will be tying to an offset

of the Y14 centerline alignment

there will only be one element to Trim.

the back element, the Ramp A
edge of travel.

Radius = 75.00’

1. Thisis the radius of the central
curve

Back Offset = 0.00’

1. Thisis the offset from the back
reference element, we will use
the Ramp A edge of travel so the
offset should be 0.00’

Ahead Offset = -32.00’

1. Thisis the offset from the
Y14 centerline
reference element.

Back Taper = none

Back Transition = Curve

Method = Offset

Radius = 150.00’

Offset = 5.00

1. Thisis the offset where the
back curve is tangent to the
central curve

Ahead Taper = None

Ahead Transition = Curve

Method = Offset

Radius = 150.00’

Offset = 5.00’

Parameters L3
Trim/Extend Back e
Radius |75.0000

Back Offset  0.0000

Ahezd Offset |-32.0000

Loop ]

Back Taper .3
Method Mone hd

Back Transition L3
Type Curve w
Method COffset w
Radius 150.0000°
Offset 5.0000

Ahead Taper Ed
Method Mone W

Ahead Transition L3
Type Curve e
Method Offset w
Radius 150.0000°
Offset 5.0000

Feature .3

Feature Defimtion  Lse Active Feature

Mame ROD_ECT
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M. Left click on the Ramp A edge of travel to locate the first element. Because of the
way the dialog is set to have the Back Offset be 0.00’ it is important that the Ramp A
edge of travel is selected first as the Back Element.

[

|Locate First Element <Alt: to Pick

Components of Complex
N. Left click to accept the 0.00’ offset.

Enter Back Offset
% Farameters:Back Offsst

0. Left click on the Y14 centerline to select the second element, this is the ahead

element.
[ S

Locate Second Element <Alt> to Pick
Components of Complex

Complex Element: Y14
Feature: AlignmenfiNCDOT ProptALG_Centerline Minor Roadway
No Active Profile \ Line
Level: Prop Horizontal Alignment Minor Road ({none))
Ref. 4 (. \AlignmenttR-2635C_RDY_ALG.dgn)
24 (R-2635C_RDY_ALG_Y14.dgn)

I
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P. Left click to accept the Offset as -32.00°, make sure to place the cursor on the left
side of Y14, if not the sign of the offset will change, and the curve construction will
be incorrect.

I

I

| Enter Ahead Offset

I

! | & Parameters:Ahead Offset DOOC
:

|

_______ Y S

|

|

|

|

|

|

Q. Place the cursor in the outside quadrant to produce the correct result and left click
to accept.

éﬂ:él_________,.

7

<

Select Construction Sector
% Parameters:Radius 4
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R. Left click to accept the Trim Option of BACK.

Trim/Extend Ophion
Parameters: Trim/Extend |Eeg e

S. This will place the curve and trim the Ramp A edge of travel line.

/
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T. The Ramp B intersection curve requires the same design except for the Ahead Offset
which will be 44’, this will allow for a right turn lane in addition to the 2 thru lanes.
Modify the dialog box entry for an Ahead offset of 48.00’

8 ArcBe.. — e
Parameters -~
Trim/Extend |Back v|

Radius 120.0000° |

Back Offset [0.0000 |
Ahead Offset | 440000
Loop ]

U. Repeat the process used for the Ramp A intersection curve, select the Ramp B edge
of travel line as the first element, this will set it as the back element and apply the
0.00’ offset. The Y14 centerline will be the second element and will use the Ahead
Offset of 48.00’.

I

I

I

I

I

i

i

1

!

o

Lz
P |
=

Zh

o

i

I

I

radl

=

1

1

1

1

1

l

I

I

I

I

I

I

i

i

1

1

1

Select Construction Sector
% Parameters:Radius 4

v

= ;;_fESG.DUOO'_ T

_R'—“&"IBU'.UOGO" T

==
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V. This will complete the intersection curves at the Ramp A/B terminals. The paved
shoulder lines will be completed later.

/

W. The Ramp C/D terminals are close enough to 90° that only a simple curve is required
with a radius of 120’. The best tool to use is still the Arc Between Elements tool that
was used for the 3 Centered Curves, this will allow for the offset to be specified and
we can use the Y14 baseline as the reference element.
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X. To create the intersection radius at the Ramp C terminal
e Change the Radius to 120’
e Set the Ahead Offset to 32.00’
e Change the Back and Ahead Transition to None.

éﬁ Arc Be — ot
Parameters Lad
Trim/Extend | Back o
Radius  |120.0000°

Back Offset |0.0000
Ahead Offset 32 0000

Loop L]

Back Taper L]
Method [None v|

Back Transition A
Type | MNone ot |

Ahead Taper L]
Method None v|

Ahead Transition L]
Type | Mone o |

Feature .3

Feature Definition | Use Active Feature

MName RO_EOT
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Y. Left click to select the first element as the Ramp C edge of travel.

Locate First Element <Alt= to Fick
Components of Complex

Z. Left click to accept the offset of 0.00

Enter Back Offset
&Y Parameters:Back Offset | I

AA. Left click to select the Y14 centerline as the second element.

—t

Locate Second Element <&t to Pick
Components of Complex

Complex Element: Y14
Feature: AlignmenfNCDOT\Propt&LG_Centerline Minor Roadway
Mo Active Prafile \ Arc
Level: Prop Horizontal Alignment Minor Road ({(none))
Ref: 4 ( \Alignment\R-2635C_ROY_ALG dgn)
24 (R-2635C_RDY_ALG_Y14 dgn)
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BB. Left click to accept the offset of 32.00’.

Enter Ahead Offzet

Parameters:Ahead Offset | EENIIIN

)

Left click to accept the radius of 120.00’ and place the curve.

CC.
V

Select Construction Sector

Parameters:Radius | [EII
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DD.Left click to accept the Trim option of Back, this will finish the curve and trim the
ramp edge of pavement to match.

EE. Repeat the process with the same setting for the Ramp D terminal except for the
offset, which should be changed to 44’ to allow for a right turn lane.

48 ArcBe — >
Parameters )
Trim/Extend | Back w

Back Offset [0.0000
Ahead Offset |44.0000
Loop L]

|
Radius [120.0000 |
|
|
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FF. This completes the design of the ramp terminal intersection radii.

g Sl N
N i I~
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DSN Drafting — Turn Lanes and Transistions

1.Y Line Over — Pavement Transitions — Beginning Section Right Side

A. In this exercise we will construct the edge of pavement tapers and transitions from
the beginning of the project to the Ramp A/B terminals. Because we know the
transition and storage lengths and have already set the intersection curves at the
terminal, we will work from the ramp terminal back to find the beginning of the
construction on Y14.

B. Starting on the right side we will construct a 250’ right turn lane onto Ramp B with a
150’ long bay taper. Set the Active Feature Definition to Road_Edge of Travel.,

e@ Road_Edge of Travel w |€*’? ‘p'qr&\f 0-4-'? /

C. Start the Single Offset Partial tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Litilities

ort/Export ~ _\lf_ A3 7 i UV Offsets and Tapers ~

& ¥ /R e o
Civil Reports | Lines Arcs  Point

wdards * Toggles = v v - -

V" Single Offset Entire Element

ign Elements - Complex

7 Single Offset Partial FEELIEL

<L Variable Offset Taper
I

- |ﬁ‘€ “ l"|"' r&.\ f’; o-ﬂ? =L Ratio Offset Taper

General Tools

D. Uncheck all dialog boxes and left click to locate the Y14 Alignment.

Locate Element <Alt: to Pick element in
complex
Complex Element: Y14
Feature: AlignmentNCDOT\Prop\ALG_Centerline Minor Roadway
Mo Active Profile \ frc
Level: Prop Horizontal Alignment Minor Read ((none))
Ref: 4 (.\Alignment\R-2635C_ROY_ALG.dgn)
24 (R-2635C_RDY_ALG_Y14.dgn)

T 1
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=
-

E. Snap to the end of the Ramp B intersection radius to set the start point and the
offset.

Start Parameters - <Alt= Lock To Start
Parameters:Offset; 4p

N

F. Use the left arrow key to toggle the heads up display to the Distance Length option.

End Parameters - <Alt> Lock To End
Distance: Length | EIEEEH 4

G. Type in 250.00’ and <ENTER> to lock.
Er: Farameters - <4lt= Lock To
nd
% Distance: Length
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H. Left click to accept. Set the mirror option to NO and left click to finish placing the
edge of travel line, representing the 250’ right turn lane.

- — -

~

I. To create the taper, start the Variable Offset Taper tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

wt/Export ~ > %" . u 1V Offsets and Tapers *
,r:\ o @ _¢_ ) ‘r"";

jn Elernents - -

% Single Offset Entire Elernent

Civil Reports | Lines Arcs  Point _Complex
dards ~ Toggles~ = v " " T Single Offset Partial peometry v
General Tools =L Variable Offset Taper
e |E? " * A éy n-a? <L Ratio Offset Taper

J.  Uncheck all the dialog boxes and left click on the Y14 centerline to select the
reference element.

—_—

Locate Element <Alts to Pick [ —
element in complex
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K. Left click to the end of the turn lane to set the start point and the offset.

—_

Start Parameters - <Alt: Lock To Start
Farameters:Start Offsst 4

L. At the heads-up prompt type in 32.00’ for the End Offset and <ENTER> to lock. Do
not left click.

End Parameters - <Alts Lock To End
& | Parameters:End Offset | ERIIIE 4

\

M. Use the arrow keys to toggle to the Distance Length entry and type 150.00" and
<ENTER> to lock.

End Parameters - <Alt: Lock To End

% Distance:Length 4p
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N. Move the cursor to display the correct location for the taper and left click to accept.

\

0. Set the mirror option to NO and left click to finish placing the Taper.

Mirrar
Parameters:Mirror | [ n

P. Now we need a section parallel to Y14 at a 32.00’ offset for 50.00" Use the Single
Offset Partial tool the same way as creating the turn lane.
e Snap to the taper to set the start point and offset
e Use arrow key to get to Length setting and input 50.00’
e Left click to accept
e Set mirror to NO and left click to finish.
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Q. Using the same steps to create the Turn Lane taper create a 150’ taper to change the

pavement width from 32.00’ to 20.00’. Start the Variable Offset Taper tool.

e Leftclick to select Y14 centerline as the reference element.

e Snap to the end of the previously placed line to set the start point and offset and
left click to accept

e Enter 20.00’ for the offset and <ENTER> to lock, do not left click

e Use the arrow key to toggle to the length input and type 150.00’ and <ENTER> to
lock

e Position the cursor to provide the correct solution and left click to accept.

e Set mirror option to NO and left click to finish placing the taper.

N

R. Using the same steps from above create a 300’ taper to change the pavement width
from 20’ to 12".

-

B+L)

7

300.0000

-37.5:1

S. This is the end of the right side tapers and transitions. We will create the end of
pavement taper on the left and right side at the same time at the end of the
exercise.
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2.Y Line Over — Pavement Transitions -Beginning Section Left Side

A. For the left side tapers, we will match the 300" median taper at the beginning, then
we will add a 300’ lane drop taper and then tie the proposed edge of travel to the
intersection radius that has been established at Ramp A. This will be a similar
process to laying out the right side edge of travel but instead of starting at the Ramp
terminal we will begin where the right side edge of travel begin and work towards
the ramp terminal.

B. Make sure the Active Feature Definition is set to Road_Edge of Travel

er'} Foad_Edge of Travel e |€€ ‘ n-ﬂl!-n A fﬁ:; D_j V?

C. The first task is to create a 300’ median taper that start where the right side taper
starts, for this use the Variable Offset Taper tool.

Geometry Site Corridors Madel Detailing Drawing Production Drawing Litilities

ort/Export b 3 . ¥ Offsets and Tapers ~
i W ¥ /0 9 =7 .

A

gn Elements * -t Single Offset Entire Element

Ciwil Reports | Lines Arcs  Point _Complex
dards ~ Eapre " " " [T Ssingle Offset Partial EETILROT
General Tools L Variable Offset Taper

Ratic Offset Taper

i~

eI M A /B

D. Left click to locate the Y14 centerline.

Locate Element <Alt> to Pick element in
—_— _::-n'|:-|s;f.
Complex Element. Y14

Feature: AlignmentNCDOT\ProplALG_Centerline Minor Roadway
Mo Active Profile ' Line
Level: Prop Horizontal Alignment Minor Road ({none))
Ref: 4 (..\Alignment\R-2635C_RDY_ALG.dgn)
24 (R-2635C_RDY_ALG_Y14.dan]
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E. Inthe dialog box set the Py .
e Start offset =-12.00 R
e End Offset =-20.00’ Parameters »
e Length =300.00’ Start Offset  |-12.0000
End Offset
Mirror 1
Distance A

Lock To Start [

(] Start Distance |10+20.86

Lock ToEnd [
End Distance |46=4433

Length
Feature -~

Feature Definition |Lse Active Feature

Mame RD_EQT

F. To set the beginning point snap to the beginning of the median taper on the right
side, note that this will change the offset to a +12.00’, we will revise this after
placing the element.

Start Parameters - <Alt: Lock To Start
& | Parameters:Start Offset | [ENIIIN qp

. -

— e ———
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G. Left click to accept the end offset = -20.00’

End Parameters - <4lt> Lock To End

i3 | Parameters:End Offset 4p !
— . /
_——______________________

H. Left click to accept the mirror option NO.

Mirror
Parameters:Mirror | [ ng

I. To fix the beginning offset use the Element Selection tool to highlight the taper and
activate the text manipulators.
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J. Highlight the 12.00’ text at the beginning of the taper and change the sign to a

negative (-)

00002}

K. This will correct the offset and create a taper that matches the taper on the right

side.

| A A
<¢>

-37.5:1 ry
2V
=]

w
[¥]

3000000

e .?OLD 4
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L. The next step is to create a 300’ Lane drop taper. Use the Variable Offset Taper tool
again to create the lane drop. In the dialog box

e Start Offset = Unchecked 48 Variable..  — X
e End offset =-32.00’ Parameters ~
e Length =300.00’ O Start Offset
End Offe
Mirror O
Distance ~

Lock To Start [

[] Start Distance (1835216

Lock ToEnd [

Length
Feature -~

Feature Definition | Use Active Feature

Name RD_EOT

M. Select the Y14 centerline to start the tool. Snap to the end of the median taper, this
will set the start station and offset for the lane drop taper.

Start Parameters - <Alt> Lock To Start
Parameters: Start Offset | BN 4

N. Left click to accept the end taper offset of -32.00’ and the length of 300.00’

End Parameters - <Alt> Lock Tao End
&b | Parameters:End Offset 4p
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O. Left click to accept the mirror option of NO.

Mirrar
Parameters:Mirror | [8 gt

P. This will complete the lane drop taper. Note the offset is not show at the beginning
because the taper is ruled to the end of the median taper with a snap constraint.

=251

\mmm'

Q. The last step is to connect the edge of pavement taper line to the intersection radius

at Ramp A. Using the Single Offset Partial tool, we will construct an element at a
32.00’ offset.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

ort/Export ™ ;ﬁ? ” ~L_ Offsets and Tapers *
!.:.‘x o O _¢_ i ‘ru;

El ts - LY i
gn Hiements Civil Reports | Lines Arcs  Point S iR R ey

idards ~ Toggles = v

Complex
i Single Offset Partial peometry v
General Tools -

Ve M A /B

-

Variable Offset Taper

i

Ratic Offset Taper
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R. All boxes should be unchecked in the dialog box. Left click on the Y14 centerline to
start the tool.

__-_-_-_-_.-—I—_

Locate Element <Alts to Pick element in
complex

S. Snap to the end of the lane drop taper to set the start station and offset.

Start Parameters - <Alt> Lock To Start
Parameters:Offset: | BRI 4
e
-
_-——_________ ______________—-—'

T. Snap to the intersection curve to set the end station.

End Parameters - <4lt= Lock To End
Distance:End Distance | BlERGAlE] 4

-
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U. Left click to accept the Mirror Option of No.

Mirror
Parameters:Mirror | [ ng

V. This completes the left side edge of pavement lane tapers.
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3.Y Line Over - Transition Existing Pavement to Proposed — Beginning Section

A. The final step is to transition from the proposed lane width of 12.00’ to the existing
lane width on each side at the beginning of the Y14 pavement widening. The Taper
will be 50’ in length.

B. To construct the taper, we will use the Variable Offset Taper tool to initially create a
50’ long element at a constant offset of 12’ on each side, then using the drag
handles we will reset the beginning of the element to tie to the existing edge of
pavement.

C. Start the Variable Offset Taper tool and set the dialog box for
e Start offset =12.00’

o End Offset = 12-00' Parameters ~
e Length =50.00’ Star Ofse
End Offset

Mirror O
Distance ~

Lock To Start []

[] Start Distance 483.5216'

LockToEnd [
End Distance |783.5216
Length 50.0000
Feature ~»

Feature Definition | Use Active Feature

Name RD_EOT

D. Left click on the Y14 centerline to start the tool.

— e —

Locate Element <Alt> to Pick element in
complex
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E. Snap to the beginning of the 300’ median taper line constructed earlier to set the
start point.

Start Parameters - <Alt> Lock To Start
-3 & Parameters Start Offset | [EIIIIN @

F. Move the cursor so the element moves towards the beginning of the alignment and
left click to accept the offset of 12.00

)
End Parameters - <4lt> Lock To End _______________'—‘—

& | Parameters:End Offset | [EXIN 4
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G. Use the <DOWN> arrow key to toggle the Mirror Option to YES and left click to
accept. This will create a 50’ element at a 12.00’ offset on each side of the

centerline.

H. Turn on the FS reference file to display the existing edge of pavement. Using the Line
Between Points tool draw a line from the end point of one element to the end point

of the other. This is the begin pavement line.

Enter End Foint 1T g
Parameters Distance 4 ) L i
|- \_J

_

000p'vz
.£6642.918
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Use the Element Selection tool to highlight the left edge of pavement line.
| RN B N

J.
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(=] (=]
. |8 8| .
=Y %
(3 50.0000° [

Select the drag handle arrow that is perpendicular to the centerline.

.0000°¢ -
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=

K. Dragthe end point of the line and snap the intersection of the begin pavement line
and the existing edge of pavement line.

N Line: RD_EOTSS
g Feature: Linear'Roadway'\PavementiRoad_Edge of Travel
& Mo Active Profile
2  Level: Prop Edge of Travel ((none))
X}
bl |
n
(3]

L. This will set the edge of pavement taper for the left side.

- s ] —

A -
ﬂ\"‘ 1751

S

S

=
B :
@ =
2 50.0000 8
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M. Repeat this process for the right side. This will complete the beginning taper from
the existing pavement width to the proposed pavement width.

o ) I. . I. .I \ I| .

A <

D\ .

17.5:1 )

=

=
Y Sy3
£ et
@ 50.0000° W

N

S

=)

-22.28:1
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4.Y Line Over — Pavement Transitions — Ending Section - Left Side

A. Using a similar method as described above we will complete the end section
pavement transitions. This section will provide the design data and tool to use to
complete each element, for detailed instructions and step by step guidance see the
above sections.

B. Beginning with the left create a right turn taper, this will be taper from the typical
section width of 32.00" to 44.00’ that ties to the intersection curve radius at Ramp D.
There will not be any right turn storage length. There are several ways to accomplish
this, but one way is to edit the previously placed intersection curve to include the
taper. Use the Element Selection tool to highlight the curve.

120.0000°
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C. Locate the properties dialog and scroll to the bottom to find the curve design data. If
the properties dialog is not open activate it by selection the icon from the Primary
section of the Home ribbon

Home Terrain Geometry Site Corridors Model Detailing Drav

one * | Default ((none)) v Q [ ] & PROPERTIES
_ Sttach 6 -] @1 DIALOG
- =2 0 - E 0 v gﬂ v "ﬂﬂ_—l 0 d EXFI'EIFEF Tools » %‘35 . %l . ICON
Attributes Primary
Back Transition -~
| Type None |
Ahead Transition -~
| Type None |
Ahead Taper L
—
Method | None I
End Offset along base elems False
Fillet Rule N
Radius 120_00007
Back Offset 0.0o000"
Ahead Offset -44 0000
Trim'\Extend Back
Back Taper -~
Method None
End Offset glong base elems False o

D. Note that this is a simple curve, and the Transition and Taper options are all set to
None. We will use the properties dialog to revise the curve to include the 100’ taper.
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E. First change the ahead offset to 32.00’. Remember this is the offset for the entire
curve including tapers and transitions.

|

120.0000°

Fillet Rule '
Radius 120.0000"
Back Offset 0.0000"
Ahead Offset -32.0000
Trimi\Extend Back
Back Taper ~

ot P

0000 2E-
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F. Next set the Ahead Taper to

e Method = Length Offset
1. We want to construct a 100’ taper that will be offset 12’

e Length =100’
1. Overall Length of the linear taper

o Offset =12.00
1. This is the offset in addition to the curve offset of 32.00’. This offset will

create the 12’ right lane taper width at the tangent point of the curve.

Ahead Taper L
Method Length Off st
Length 100.0000°
Cffzet 12_0000°

End Offset along base elem: False

120.0000 B

400.0000"

_'h'-
0000°Z
|
|
00002 Y

G. Now we have a right lane taper that ends tangent to the simple curve at a 12’ offset.
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H. The next step is to create a 200.00’ long with an offset of 32.00" using the Single
Offset Partial tool starting from the end of the intersection curve/taper element.

\* A

! !

200.0000'

ES
\/

0000°zg-

33'!}_#5 £

e

.0000°2€
0000

I.  Next use the Variable Offset Taper tool to create a 150’ lane taper from on offset of
32.00’ to an offset of 20.00’.

J.  Use the Variable Offset Taper tool again to create a 300.00’ median taper from an
offset of 20.00’ to an offset of 12.00". We know we want this taper to match on the
left and right side so set the mirror option to YES and create the right side

automatically.

oy

37.5:1

\ 2z 62+

‘OOUUO
P
fra TAN R
Y4
'nmm

-37.511
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K. For the remaining right side edge of pavement starts at the beginning of the 300.00’
median taper on the right and using the Variable Offset Taper tool draw a 300.00’
lane drop taper that extends back towards the ramp from a beginning offset of
20.00’ and an ending offset of 32.00".

(44 TA8 4

A
&=
Y 0000 ZE

300.0000

251 J"\

L. Using the Single Offset Partial tool now connect the lane drop taper to the
intersection radius at Ramp C.

000024
! (=]
000912

a
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M. The last step is to create the 50’ edge of pavement taper from the proposed 12’
pavement width at the end of the median taper back to the existing pavement
width. Follow the same steps shown above to create this taper.

\f{; {«_D...-" ‘

g
[ F - T5.22-1 s
2 :
B ,‘ N 50.0000° R
j=}
g—‘ A

-18.46:1

N. This completes the proposed edge of pavement lines.

—H-
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5.Y Line Over - Paved Shoulder Lines
A. Using the Single Offset Entire Element tool offset the proposed edge of pavement
lines to create a 6’ wide paved shoulder.
B. To set the Active Feature Definition to Road_Paved Shoulder select the Match
Feature Definition icon on the feature definition toolbar.

e@' Road_Edge of Travel ] E? ‘*Af }a? / —:ii— “'(

L

B View 1, Default

C. Leftclick on a previously placed paved shoulder line to match the feature definition.

/

Locate Element
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-

D. Use the Single Offset Entire Element tool to create a 6’ paved shoulder line along

Y14
48 Single Offset E — e
Parameters ﬁ
Offset: |6.0000
Use Spiral Transitions
Mirror L]
Remove Offset Rule [
Feature .3
Feature Definition Use Active Feature
Name [RD_PS |

,
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E. Switch to the Drawing ribbon and use the Trim to Element or Trim to Intersection
tool to trim or extend the paved shoulder line to meet in areas of tapers and the
bridge approach slab. Do not adjust the shoulder are the intersection curves of the
ramp terminals with this method.

Drawing Utilities iTwin View Help NCDOT Roadway

0% 4/ Je iR FEATE O HHE S
E%. - X

L5

Fence Place Place _ Arc Move Cop}r Rotate Modify  Break Trim ;
1 Teolsw B~ Smartline Line Teels~ !‘gf A~ ¢ = T Element Element Multiple il
tion Placement Manipulate Modify
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To tie the paved shoulder lines together tat the ramp terminals we will use an 8:1
taper.

Start the Ratio Offset Taper tool, this works very similar to the Variable Offset Taper
tool but instead of specifying a Begin and End offset this tool uses a Begin Offset and
a Ratio to the reference element. The reference element can be anything it does not
have to be a centerline.

Geometry Site Corridors Maodel Detailing Drawing Production Drawing Utilities
f| - | o - == -
ort/Export I ;aﬁj O RS <L Offsetsand Tapers ~ 7
ign Elements ~ o - o ¥~ Single Offset Entire Element
Civil Reports  Lines  Arcs Point | — 9 Complex
dards * Toggles = v v v v =t Jeometry *

General Tools

#H A

Jef S A /7

H. Set the dialog for a ratio of 8:1

Single Offset Partial
Variable Offset Taper
Ratio Offset Taper
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e The sign on the ratio is dependent on the direction of the reference element and
the start point of the taper. If the taper is not placed with the correct direction
change the symbol in front of the taper to a negative 2 -8:1

&

Parameters -~
[ Start Offset  -10.2721
Ratio 8:1
Mirrar ]
Distance -~
Lock To Start [ ]
[] Start Distance 2037.8616"
Lock TeEnd  []
[] End Distance 1968.7699"
] Length £9.0918
Feature -~

Feature Definition  Use Active Feature

Mame RD_PS
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Left click to locate the reference element. In this case we want to use the Ramp
Centerline. By using the Ramp Centerline, we will be able to use the Trim to
Intersection tool later to trim the paved shoulder lines. If we used the paved
shoulder line as the reference element, we would not be able to use the Trim to
Intersection tool because this would create a circular reference. Because the taper
would be based on the shoulder line, we could not intersect those two elements
because one is dependent on the other. This concept is very prevalent when
modeling but also comes into play with the new rule based geometry.

P28
NCDOT\ProplALG_Centerline Ramp

inc
dal Alignment Ramp ((none)
ment|R-2635C_RDY_ALG dgn)

)

Snap to the end of the intersection radius to set the start point.

Start Parameters - <Alt> Lock To Start
Parameters: Start Offset | [EXIIIN 49
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K. Move the cursor to set the taper length and direction. The length is not critical we
will use the Trim to Intersection tool to set the final length. Left click to accept.

Er" Parameters - -.Hjt LockTo Erc
& | Parameters:Ratio | il

[

L. Left click to accept the Mirror option of NO.

Mirrar

Parameters:Mirror | [ e

M. Switch to the Drawing Ribbon and select the Trim to Intersection tool from the
Modify Section.

7 O &> — 5 2

s af. | || e

Mu:n:llf_-,r Break Trim Measure Measure Mea:
Element Element Multiple | 7 X Distance Radius  Amt

Modify Measure

Trim To Intersection

Lengthen or Shorten element to
intersection
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N. Use the tool to intersection the taper and the ramp paved shoulder.

S

Complex Element RD_P533
Interval
Feature: Linear\Roadway'\Pavement'Road_Paved Shoulder
Mo Active Profile \ Line
/ Level: Prop Paved Shoulder ((nong))

O. This will complete the paved shoulder transition from 6’ on Y14 to 4’ on Ramp A.
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P. Repeat this process at all the remaining intersection curves at the ramp terminals.

1y

Q. This completes the edged of pavement and paved shoulder lines.
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DSN Drafting - Lane Lines

In this section we will build on the interchange layout by adding the lane lines

As shown in the modeling modules many of the lane lines will be generated by the templates
and shown in the CMD file. There will be areas in the tapers and transitions where the designer

may have to add lanes lines
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1.Y Line Over — Lane Lines
A. In this exercise we will complete the lanes lines and the monolithic island. The full

typical section consists of 5 lanes, 4-12" thru lane and a 16’ center turn lane. The first
step will be creating the center turn lane.

B. Set the Active Feature Definition to TL PM Yellow Solid. This can be found under
Linear\Roadway\Template Points\Pavement Marking\TL PM Yellow Solid

g/ | TLPM Yellow Solid ¥ M A /LS / ot ¢

ﬂ Fence

Oy (- Grading
- (- Guardrail and Barier =Gy G
E ﬂ Median i é‘.) it

- Paved Ditch

G- Pavement

o- Pavement Marking

----- & TL PM White Dash
L@ TLPM White Mini Skip
----- & TLPM White Solid

----- & TLPM Yellow Double
B TL PM Yellow Solid
- Shoulder and Bem

ﬁ F‘avement Marking h
I
! Linear\Roadway' Ternplate Points\Pavernent Marking TL PM Yellow Solid

C. Use the Single Offset Partial tool to offset the Y14 centerline 8.00" on each side to

create the center turn lane taper. The turn lane should extend from one median
taper to the other.

Geometry Site Corridors Model Detailing Drawing Production Drawing Ltilities

rt/Export ~ e 3_%53 7 L % Offsets and Tapers ~
: S O &~ -

T,

Elements ~ ! - LA i

B Civil Reports | Lines Arcs  Point — _Single Offset Entire Element Complex

lards Toggles~ '~ v v " | ¥ single Offset Partial eometry ¥
General Tools =L Variahle Offset Taper

v|¢'§? "*Af}; 9-43? }9 =L Ratio Offset Taper
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D. Left click to locate the Y14 centerline.

\ Locate Element <Alt> to Pick element in

| complex

_-

E. Atthe heads up prompt enter -8.00’ for the offset.

Start Parameters - <Alt> Lock To Start

% Parameters:Offset: | ENIIID, 4

F. Snap to the end of the median taper at the beginning of the project to set the start

point.

Start Parameters - <Alt> Lock To Start
G| Parameters:Offset: 4
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G. Snap to the end of the intersection curve at the Ramp A terminal to set the end
point.

End Parameters - <Alt> Lock To End
Distance:End Distance | EERGAN 4

H. Setthe mirror option to YES and left click to accept.

Mirror
Parameters:Mirror e

I.  To Finish the turn lane, repeat again from the end of the Ramp C intersection radius
to the beginning of the median taper at the end of the alignment.

AN

/ T

Locate Element <Alt> to Pick
element in complex
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To finish the center, turn lane taper line we need to draw the taper from the 16.00’
wide center turn lane back to the proposed centerline. Use the Variable Offset

Taper tool to create a taper from 0’ to 8’ that matches the location of the median
taper edge of pavement line.

Geometry Site Corridars Model Detailing Drawing Production Drawing Utilities

ort/Export = P 1

3 a ) <1 Offsets and Tapers ~
o 2 /0O e PET

Civil Reports | Lines Arcs Point ez did Hde e wad
wdards - Toggles = v i i

ign Elements -

_Complex
V' Single Offset Partial eometry *

General Tools

L. Variable Offset Taper

v|e? 4*{&_\; O_j )7_:-__!.: Ratio Offset Taper

K. We will construct the taper at the beginning of the alignment first. Left click to
locate the Y14 centerline.

[

| Locate Element <Alt> to Pick element in
complex

—_—  Complex Bement Y14

Feature: AlignmentNCDOT\Prop\ALG_Centerline Minor Roadway
No Active Profile \ Line -
Leve!: Prop Horizontal Alignment Minor Road ({none))
Ref: 4 (.\AlignmentR-2635C_RDY_ALG.dgn)
24 (R-3835C_RDY_ALG_Y13.dgn]

L. At the heads up prompt enter an offset of 0.00’

Start Parameters - <Alt> Lock To Start
&Y Parameters:Start Offset 4p

M. Snap to the beginning of the median taper edge of travel line to set the start point.

Start Parameters - <Alt= Lock To Start
&|Parameters:Start Offset | [T 4
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N. At the heads up prompt enter -8.00" for the end offset.

End Parameters - <Alt> Lock To End
i3 | Parameters:End Offset 4

0. Snap to the end of the median taper edge of pavement line to set the end point.

End Parameters - <Alt> Lock To End
{8h| Parameters:End Offset | I 3

P. Using the <DOWN> arrow key set the Mirror option to YES and left click to accept.

Mirrar
Parameters:Mirror | TG o

Q. This will finish the median taper lane line.

[

—_—
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R. Repeat this process at the end of the alignment.

S. To create the skip lines for the thru lane, change the Active Feature Definition to
TL PM White Dash

‘| | TL PM White Dash v]ef ®ax A 1

T. Select the Single Offset Entire Element tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

rort/Export * _‘-l-’_ 3;;3 -~ O ? ¥ Offsets and Tapers = o
p ¢ «

ign El ts ¥ & i ;
s Civil Reports  Lines Arcs  Point = gl it i e _Complex
vdards ¥ Toggles ~ v v v v P Single Offset Partial Jeometry -
General Tools <L Variable Offset Taper
- |C? 4 :-'# ,&-\ é}? f\/ <L Ratio Offset Taper

U. Starting at the beginning end of Y14 eft click to locate the yellow turn lane line on
the left side of the centerline.

Complex Element PM_YS
Feature: Linear\Roadway\Template Points\Pavement MarkingiTL PM Yellow Solid

Mo Active Profile | Arc

Level: Prop TL Pavement Marking Yellow (Pavement Marking Yellow)
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=
-

V. Set the offset to -12.00’

Enter Offset
% Farameters:Offset:

W. Set the mirror option to NO.

Mirror
Parameters: Mirror | [8 g

X. To finish the line, we need to modify the start location to line up with the lane drop
taper. Use the Element Selection tool to high light the lane line and activate the drag

handles.

||
////ﬂ

Y. Use the cursor to grab the arrow that is parallel to the alignment.

0000,

B | .
00'0p+g
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Z. Pullthe arrow back and snap to the beginning of the lane drop taper.

AA.This will place the lane line on the left side of the alignment.

BB. Repeat this process on the right side. The lane line should line up with the end of the
first lane taper.
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CC. To create the right turn lane line, change the Active Feature Definition to TL PM
White Solid.

g4 | TL PM White Sold v]e? M A SIS

DD.Use the Single Offset Entire Element to offset the right side dashed lane line 12.00’

EE. Use the drag handles to adjust the start of the solid lane line to line up with the right
lane bay taper.

FF. Create the lane lines in the middle of the interchange
e Switch the Active Feature Definition to TL PM White Dash
e Use the Single Offset Entire Element tool
e Offset the yellow center turn lane 20.00’ to create the dashed lane line

) ny I\

fffffffffffff O
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GG. Using the same process create the lane lines at the end of the project. Use the TL
PM White Dash feature definition and the Single Offset Entire Element tool.

HH.The last step to complete the lane lines is to add the mini skip lines in the taper area.
Change the Active Feature Definition to TL PM White Mini Skip.

g/ | TL PM White Mini Skip Vh?‘*(&\éﬁvﬁ/

II. Starting with the lane drop taper on the left side at the beginning of the alignment
use the Single Offset Partial tool and left click to accept the center turn lane line.

\ R CaE
complex
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-

JJ. Make sure all boxes are unchecked in the dialog. Snap to the beginning of the
median taper to set the start station and offset for the mini skip line.

Start Parameters - <Alt> Lock To Start
Farameters:Ofiset 4

KK. Snap to the end of the median taper to set the end station.

End Parameters - <Alt> Lock To End
Distance:End Distance 4

LL. This will create a mini skip line.

MM. Repeat this process at the other taper locations.
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DSN Drafting - Monolithic Island

In this section we will add a monolithic concrete island to the design.

In most cases the designer will construct a monolithic island with the horizontal geometry tools,
and then using the vertical and modeling tools add that island to the 3D model.
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1. Monolithic Island

A. Set the Active Feature Definition to Monolithic Island, this is in
Linear\Roadway\Intersection\Monolithic Island

!G Manolithic Island

=

EI-':II
4 =

Roadway
& Bridge
G- Civil Cel
- Construction Class Element
G- Culvert
G-l Curb and Gutter
G- Ditch
G-l Existing
[+~ Fence
G- Guardrail and Barrier
E-j Interesection
I W B Monolithic: Island

Me% @ A S/

Miscellaneous | LinearRoadway*Interesection* Manalithic Island I

B. Starting at the beginning of the Y14 alignment use the Single Offset Entire Element
tool to offset the center lane line 0.75’ to create the edge of the monolithic island.
Locate the center turn lane line on the left side at the median transition.
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C. Offset the lane line 0.75’ towards the centerline to create the edge of the monolithic
island.

Enter Offset

& | Parameters: Offset: | [IEEI

D. Do this for each element from the beginning up to the Ramp A/B terminals.

(

—
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E. Atthe end of the island at the ramp terminals, use the Line Between Points tool to
connect the left and right side of the monolithic island.

Enter End Paint
Parameters:Distance | [EREI 4

000 1
3.1'8E.0E£.928

F. To add the corner radius on the island, select the Simple Arc tool from the Arc
Between Elements tool group.

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

t/Export * F -1 P - ¥ Offsets and Tapers ~ EH Open Profile Model

n Elements * = L Reverse Curves * [ Set Active Profile

Civil Reports =~ Lines = Arcs  Point Modify  Complex Lir

ards ~ Toggles ~ N = Spirals ~ Geometry * | | Profile Creation ~
General Tools O Circle
- |¢? ‘. * ,& ¢~ Arc Between Points
Arc To Element *

:'-El‘j %|EIEI||:T-‘@C'1 3  Arc Between Arcs

Arc From Element »
Arc Between Elements *1 ] Simple Arc
g Complex Transition between Any element and Arc B Spiral Arc Spiral
lﬂ'__ Taper Arc Taper
S 3 Center Arc
F. 2 Center Arc

B Arc Between Elements
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G. Set the radius to 2.00" and the Trim/Extend option to Both.

ﬁ Simple — >

Parameters ~

Trim/Extend | Baoth s |
Radius  [2.0000 |

Loop L]

Feature -~

Feature Definition |Llse Active Feature

MName M

H. Create a simple arc at each corner.

Select Construction Sector
% Parameters:Radius
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I. At the beginning of the island change the radius to 5.00’ and create a radius at the
beginning of the alignment.

[
|=)
. =
= Te] .
b i Select Construction Sector
:;_ o & | Parzmeters:Radius
7 v
I
= i
er 1

J.  This will complete the concrete monolithic island at the beginning of the alignment.

K. Repeat this process at the end of the alignment to create a similar island.
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L. The final concrete island will be in the middle of the interchange. This will be a 4.00
wide island that tapers to create two left turn lanes. Use the Single Offset Partial
tool create the left turn lane at the Ramp B terminal. Left click on the Y14 centerline
to select the reference element.

%/Q

Locate Element <Alts to Fick element in
complex

Complex Element Y14
Feature: AlignmentNCDOT\PropALG_Centerline Minor Roadway
No Active Profile \ Line
Level: Prop Horizontal &lignment Minor Road ({none))
Ref 4 {.\AlignmentiR-2635C_RDY_ALG .dgn)
24 (R-2635C_RDY_ALG_Y14.dgn)

//

M. Set the offset to 8.00’

/

Start Parameters - <Alt: Lock To Start
& | Parameters: Offset: 4
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N. Snap to the end of the intersection radius at Ramp B to set the start point.

/

Start Parameters - <Alt> Lock To Start

% Parameters:Offset:

hd

0. In the dialog box set the length to 500’.

1 Distance

Lock To Start |
[] Start Distance |Di4|]'|]'ﬂ'|]'
Lock To End |
End Distance 5+00.00
Length |5'|]'|]'ﬂ'|]'|]'|]'

P. Left click to accept the end point, use mirror option of NO.

//d

/

]
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Q. Use the Single Offset Entire Element to offset the monolithic island line 4.00".

Enter Offset

% Parameters:Offset: | EXIID

R. To create the noes of the island, use the Simple Arc From Element tool.

Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help MNCL

. Import/Export ~ > P = ¥ Offsets and Tapers ~ EB Open Profile Model
@ ¥ < < > [~

|4 Design Elements ¥ ¢/ % Reverse Curves = |% Set Active Profile

. Civil Reports = Lines  Arcs  Point Modify  Complex Lines Curv
W Standards ~ Toggles » v v hd = Spirals ~ v Geometry = | | Profile Creation = v v
General Tools QO  Circle Vert
i b |Q? " * ,& fﬂ Arc Between Points
Arc To Element L4

Arc Between Arcs

LoLROY D PE & X

Arc From Element * =) Simple Arc From Element

&
Arc Between Elements | "®  Two Center Arc From Element
Tg Complex Transition between Any element and Arc <) Spiral Arc From Element
2 Rewverse Spiral Arc From Element
=L Arc From Element

1Y
—
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S. Left click to select the edge of the monolithic island.

/

Locate Element <Alt: to Pick Complex
Only
Complex Element: MI26
Feature: Linear'Roadway'InteresectioniManalithic |sland
Mo Active Profile ' Line
Level: Prop Concrete Monolithic Island ((none))

T. Snap to the end of the island let to set the start point.

Enter Start Point

U. Set the radius to 2.00’ and left click to accept.

Through Point COr Radius
% Parameters:Radius
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V. Snap to the end of the inside line to set the end point.

Enter End Point
Farameters:Arc Length

rl_=

<- L= -»6.2832

T T T T T T T T T AL

W. Set the trim option to NONE.

X.

Page | 147

Trim/Extend
Parameters: Trim/Extend | [EiE g

Create the turn lane taper by using the Variable Offset Taper tool. Start the taper at
the inside edge of the previously placed island components. All boxes in the dialog
should be unchecked, by snapping to the end of the line the start offset and start
station will automatically be set.

Locate Element <Alt> to Pick element in
complex




.-."!( ¥ E,

sy ;& Module 7 — Plan Geometry

Y. Atthe heads up prompt set the end offset to -8.00.

End Parameters - <4lt> Lock To End
&b | Parameters:End Offset 1p

Z. Use the left arrow key to toggle to the length input and enter 150.00’

End Parameters - <Alt> Lock To End
& | Distance:Length | [ETIIIN 4

|

AA.Set the mirror option to NO and left click to accept and place the taper.

- S H AL

— R EIE
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BB. Use the Single Offset Partial tool to draw the outside edge of the remaining part of
the monolithic island, creating the left turn lane onto Ramp D. Start the tool and
uncheck all the dialog boxes. Snap to the end of the taper to set the start station and

start offset.
Start Parameters - <Alt> Lock To Start
Parameters:Offset: 4

[ ]

1] /
/ / / /
CC. To set the end station snap to the end of the radius at the Ramp D intersection.

End Parameters - <Alt> Lock To End \
Distance:End Distance | IR 4

|
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DD. Use the Single Offset Entire Element to offset the taper and the outside of the
island 4.00".

R JJ/

— I S ———
UNERIAL )

EE. Use the same process to create the nose at the end of the island.

FF. Switch to the Drawing ribbon and select the Trim to Intersection tool from the
Modify section.

Drawing Utilities iTwin View Help NCDOT Roadway

=7 4 O+ % =

i ed /0 /o _/ - B D O‘\, - — A é

----- | [ = it [reeeverers QR rverrveeen QN e
Fence Place Place _Arc | Mawve Copy Rotate Modlfy Br eak Tim Measure Measure Meas
Tools ~ El T Smartline Line Tools~ J‘J - A - 20 I:‘I?'z. T | Element Elerment Multlple Al - X Distance Radius  Ang
ticn Placement Manipulate Modify Measure

Trim Te Intersection

Lengthen or Shorten element to
intersection
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GG. Intersect the corners of the island and the taper where the lines do not meet.

HH.This completes the monolithic concrete island.

= /@ // / /// /l //// /I/ j/
/f 7777777777777 ff I/f7/ 1/7 l/ 1/7 1/7[ 77777777777777 ﬁ/

Page
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II. The last step is to create the left turn lane line. Change the Active Feature Definition
to TL PM White Solid

| [ TL M White Soiid v]e? M A L

JJ. Use the Single Offset Entire Element to offset the inside of the turn lane 12.00’.

/ Enter Offset
& Parameters:Ofiset

oy N

o

f———————1]

KK. Repeat this for the turn lane at Ramp D.

N I [\

7777777777777 RN I
ffffffffffffff Il S e ——————

o T -

LL. This will complete the interchange layout.

Page | 152



f; Module 7 — Plan Geometry

DSN Drafting - Guardrail

In this exercise we will place guardrail in the DSN file. When using Geopak SS2 the templates
showed locations where the guardrail was required for a fill slope warrant and placed it in the
model and on the cross sections. The designer then reviewed these locations and added
guardrail to the DSN file as a 2D line string. The model was then updated with any new
guardrail locations and reprocessed.

This method has several limitations. In some cases, because a fill warrant is detected it does not
always mean that guardrail will be placed in that location, maybe there is a drive or an
intersection or some other reason that guardrail cannot be used. In other situations, guardrail
may be warranted where no fill warrant was detected. In the case of shop curved guardrail, it
may not be parallel to the edge of travel. Combining the automatically placed guardrail and the
designer placed guardrail was always a challenge.

The method developed for ORD tries address some of the issues created by allowing the
designer more flexibility when designing guardrail. ORD has the capability of utilizing a 3D line
style to represent the guardrail. This line style will display as 2D DSN file, as 3D in the Default 3D
model and place a cell in the Cross Sections. All of this is accomplished by placing a 2D element
in the DSN file. (Note that this can also be done in the CMD file)

Using the new workflow, the model will flag locations where the guardrail is warranted, the
designer will then review those locations, along with any fixed object warrants and design the
guardrail in the 2D model. The designer will then design the shoulder around the guardrail,
allow an accurate model reflective of the standards and design constraints.

In this exercise we will focus on placing the guardrail element in the DSN file and reviewing how
it is displayed in the default 3D model and the dynamic sections. For more information on how
to design the shoulder point to accommodate the guardrail line see the training modules on
Modeling.

This section needs review, if the templates are adjusted to add the shoulder widening in by
targeting the guardrail is placed then this section may need some updating. The guardrail also
needs some additional work on feature definitions, structure units are needed and left ahead,
left back, right ahead, right back line style is needed to facilitate drafting. This section will need
to be revisited and updated when the guardrail workflow and process is fully developed. For
now this is a general reference for how the guardrail is added.
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1. Place Guardrail in 2D DSN

A. Attach the R-2635C_RDY_CMD_Y11.dgn and the R-2635C_RDY_CMD_BRIDGE.dgn files from
the design directory (these were created during the initial corridor modeling training
module)

C:\NCDOT Training\Roadway\Module 7 Plan Geometry\R-2635C\Roadway\Design

B. Switch to the View ribbon and open view 5. (This can be any view window)

View Help MCDOT Roadway
| D ......
1 O S EMEE & 12345678
aved  Ap Cnp}r Cascade Tile Arrange View Prev.  Next Al = L .
tings Save \:Ip‘u?’aﬁ Size - - 15 Multi-Model Views
o e Window View Groups "
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C. Gotothe view attributes of View 5 and switch to the Default 3D model view.

W View 5 - Top, Default-3D
R4 PPOONADHEE

View Mumber, 5 - | l:ll.__h q
0 Presentation = A
Display Style: Wireframes Dizpiz)y) v
T ACS Triad 7 Fast Cells
[5d Background [E]F
=1} Boundary Display HH Grid
el Camera fﬁ Level Overrides
7 Clip Back .Linesmes
<3, Clip Front [&5] Line Weights
E:Sé Clip Volume n Markers -
. Constructions E Fatterns
[ Defaut Lighting | Tags
. Dimensions .T'E:}d
|| Data Fields 14 Text Nodes
H Displayset ‘G| Transparency
E Height Field
Global Brightness: @ or
@ View Setup -~
Saved Views: |Select... | - /
Models: Default-30 -
&8 Backaround Map w
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EEREAT 5
W T
[ e

-

HHE —- =

. ﬁb‘ o
oy,

D. Find Y11 going over L. This is just after the first interchange.

E. The 2D view in the DSN should show the slope stakes, pavement lines, corridor limits
and bridge.
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F. The Defaul-3D in View 5 will show the 3D elements and the ETM should be visible.
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G. During the initial corridor modeling phase, the template flagged locations where
there is a fill warrant. In the cross-section view this is shown as a red flag. In plan
view this is shown as a red line with dash-dot symbology.

——
—_
———
——

/ FILL WARRATNT e
/

/BRIDGE
[

FILL WARRANT

H. Zoomed in view

************* i

BRIDGE

SHOULDER LINE FILL WARRANT
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The first section of guardrail will be from the end of the bridge on the right side
going line ahead.

e Add the guardrail to the 2D DSN file.

e Profile the guardrail based on the Y11 design corridor
e Review the guardrail in the Default 3D Model

e Review the guardrail in the Dynamic Cross Sections

(Note: at the time of development of the training materials some of the guardrail
feature definitions were in development, these include structure anchor units
and line styles to use when drafting guardrail going line back)

J. Set the Active Feature definitions to Guardrail_Right
eg Guardrail_Right e!?
- Guardrail and Bamier P
| R @& Bamer_Cable
E‘ 4 0 i @& Bamer_Jersey
g

----- & Bamier_Jlersey with Screen
----- & Guardrail_Double Sided v1
----- & Guardrail_Double Sided v2
----- & Guardrail_Left

..... "4 Guardrail_Right

----- & P_5Steel Beam '

..... @& P_Steel Beam @ Lnear‘\Roadway'\Guardrail and Bamier\Guardrail_Right

----- & P_Steel Beam Guardrail Shop Curve

----- & TL2 Approach LT

----- & TL2 Approach RT W
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Using the Single Offset Partial tool create a guardrail element parallel to the Y11
centerline that starts at the end of the bridge rail and is 22.875’ long. This represents
the B-77 Structure Anchor Unit. Left click to select the Y11 centerline.

Locate Element <Alt= to Pick element in
complex

o S
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L. Left click to the end of the bridge rail to set the start offset and start station.

=

Start Parameters - <Alt> Lock To Start
Parameters:Offset: | [T 4

M. Use the <LEFT> arrow key to toggle to the length input and enter 22.875’. <ENTER>
to lock and left click to accept.

End Parameters - <Alt: Lock To
End

% Diztance: Length | EXEEEEN

N. Set the mirror option to NO and left click to accept, this will create the structure
anchor unit parallel to the centerline.

L8°gT+Ze

22&7450' ‘
o
o

LS

.0000°91
0000°9t
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O. Next use the Ratio Offset Taper tool to create a guardrail element that tapers from
16.00’ offset to a 20.00’ offset on a 50:1 ratio.

4B Ratio D — >

Parameters L

Start Offset  |16.0000 |

Ratio |50-1 |
Mirrar ]
Distance L

Lock To Start []
(] Start Distance 1222 8750
Lock ToEnd  []

End Distance |1374.8676

Length |200.0000

Feature -~

Feature Defimtion | Use Active Feature

MName |GH-HT |

P. Left click to accept the Y11 centerline as the reference.

Locate Element <Alt> to Pick element in
complex
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Q. Snap to the end of the preciously placed guardrail element to set the start point and
left click to accept the 16.00" beginning offset.

h

Start Parameters - <Alt> Lock To Start
& Parameters:Start Offset | [T A

T
o B S

= — = —— 1
o - S

— ] o e [

R. Place the cursor so the solution is line ahead and left click to accept the 50:1 taper.

= End Parameters - <Alt> Lock To End /
) o =

Parameters:Ratio |

Complex Element: Y11
Feature: AlignmentiNCDOT\Prop\aLG_Centerline Minor Roadway

A R A O J— ———rr e *= Active Brofile: Y5 | Arc
[ T ' ' Level: Prap Vertical Profile Grade Minor Road (PFL)
Ref: 4 ( \Alignment\R-2635C_RDY_ALG dan)
23 (R-2635C_ROY_ALG_Y17.dgn]

—
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T. Because the guardrail fill warrant goes through the intersection with Y9, as shown by
the red flag line.

U. Add a Type TL-3 Anchor unit to the end of the previously placed guardrail and
terminate the guardrail prior to the Y9 intersection. The Anchor Units are also line
styles, but they will have the appearance of a cell. Set the Active Feature definition
to TL3 Trail RT. It is important to use the correct feature definitions, the line styles

used with ruled geometry and that have 3D components cannot be “flipped” around
as easily as they could in SS2.

EG TL3 Trail RT ¢
----- & Guardrai_Right o |
----- @& P_Steel Beam Guardrail

----- @& P_Steel Beam Guardrail Double Face

----- & P_Steel Beam Guardrail Shop Curve

..... & TL2 Approach LT

..... @ TL2 Approach RT

----- & TL2 Trail LT

----- & TLZ Trail RT

..... & TL3 Approach LT

..... @ TL3 Approach RT

----- & TL3 Trail LT
----- . TL3 Trail RT
F-[ 1 Interesection

E':II
4 BES

I LinearRoadway' Guardrail and Barrier, TL3 Trail RT ||
—
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V. Select the Ratio Offset Taper tool. Set the dialog for 50:1 Taper and 50.00’ Length.

W. Left click on the Y11 centerline to select the reference element.

45 Ratio D — >
Parameters )

[] StartOffset  §4.1475

Ratio |50:1
Mirror ]
Distance -~

Lock To Start [
] Start Distance 15616631

Lock ToEnd [ ]
End Distance 15116631
Length 50.0000
Feature -~

Feature Definition  Lze Active Feature

Mame TLITR-RT

Locate Element <Alt> to Pick
element in complex

Complex Element. Y11

Feature: AlignmentNCDOT\ProplALG_Centerline Minor Roadway
Active Profile: Y5\ Arc

Level: Prop Vertical Profile Grade Minor Road {PFL)

Ref: 4 (. \Alignment\R-2635C_RDY_ALG .dgn)

22 (R-2635C_RDY_ALG_Y11.dgn)
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X. Snap to the end of the guardrail to set the offset and start station. Because this

feature definition functions more like a cell than a line style the guardrail end unit is
visible.

o ——— e s .

S L LY TT TSP PYR |y —

o o B B e S

Start Parameters - <Alts> Lock To Start
Parameters:Offset: | ENII0 dp

Position the cursor so the end unit faces the correct direction and left click to accept
the taper ratio of 50:1
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End Parameters - <Alt> Lock To End
& Parzmeters:Ratio | FIE] 4

Left click to accept the mirror option of NO and finish the end unit placement.
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2. Profile Guardrail Elements
A. The guardrail elements are now placed in the 2D DSN file. At this point they will not
display in the Default 3D model because they do not have any vertical components.

B. To add a vertical component to the guardrail elements we will get the elevations
from the Y11 corridor. Start the Profile From Surface tool located in the Vertical
section of the Geometry ribbon. This tool can add profile to multiple elements at
the same time based on one or more surfaces, existing or proposed.

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

t/Export ¥ _:i:_ %3 y » o _¢_ 7 Offsets and Tapers = JJ ff HBE Open Profile Model b E l_J__L 1 lﬁ_‘-’

jn Elements ~ A Reverse Curves ~ |45 Set Active Profile

Civil Reports | Lines Arcs  Point Modify  Complex Lines Curves Element Modify Complex
dards Toggles = v v v v 2 Spirals ¥ v Geometry v | | Profile Creation v v v Profiles = v Geometry ~
General Tools Haorizontal I [~ Profile From Surface I|
v oo i i
|e’ 4* A f n-a? FAR" ""(v # Quick Profile From Surface

£ Project Profile To Element

[I3  Project Profile Range To Element

e [ iy il [~ Project Extended Profile
/ / v Profile Intersection Point
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C. Atthe heads-up prompt left click on the first guardrail section to locate the element
to profile.

hhhhhhhhh To Complete - <€ g -
e ——— Complex Element: GR-RT1
‘‘‘‘‘‘‘ Feature: Linear\Roadway\Guardrail and Barrier\Guardrail_Right \ Bspline Curve

Level: Prop Guardrail ((none))

E. Left click to accept the end unit.

________ L 1 T T T T >
““““““““ Locate Next Element To Profile - Reset
________ To Complete

F. Right click to “Reset” and finish the selection process.

Locate Mext Element Ta Profile - Reset
To Complete
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G. Left click to locate the surface which will be used to profile the selected elements. In
this case use the proposed Y11 corridor. This can be selected by left clicking on the
slope stake line, which is the boundary of the corridor, or the corridor handles.

<j:|' CORRIDOR HANDLE

SLOPE STAKE /BOUNDARY

H. For point Selection use the <DOWN> arrow key to toggle to ends and left click to
select. This will base the profile on a straight line grade between the end points of
each individual element. The elevation at each end point is based on the elevation of
the proposed surface.

Point Selection
Parameters:Point Selsction | Sk e

I. The other profile options are

e Centroid
1. Will set a flat profile based on the elevation at the centroid of the element
o All

1. Will set a profile that utilizes the entire element, depending on the element
and the relationship to the proposed surface and template drops this option
is not always the most appropriate but can produce the most accurate profile
when used in the correct situation.

e Vertices

1. This will set a profile at all the vertices and would be used for a complex
element. For simple elements this will produce the same result as the ENDS
option.
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Left click to accept profile adjustment as None. The other options are Minimum and
Maximum. These options will set a flat grade profile at the Minimum or Maximum
elevation of the reference surface based on the method chosen in the previous step.

Profile Adjustment
Parameters:Profile Adjustment |[ag

K. Left click to accept Horizontal Offset of 0.00’

Horizontal Offset
% Farameters:Horizontal Offsets

L. Left click to accept vertical offset of 0.00’

Wertical Offzet
& | Parameters:Vertical Offsets

M. That completes the profile process. The last step is to set the profiles active.
Remember that a single horizontal element can have many associated profiles but

only one profile can be active at any time and the user must select which profile to
use. Select the Open Profile Model tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help NCDOT Roadway
ort/Export ~ e Y - 7 Offsets and Tapers = BH Open Profile Model -
poutr © 3 Y O + pe e : Nl BT
sign Elements ~ o - Cr L Reverse Curves ~ |5 Set Active Profile
Civil Reports ~ Lines Arcs  Point Medify  Complex Lines Curves Element Modify Complex
indards ~ Toggles = v v v =L Spirals ¥ v Geometry* | Profile Creation = v v Profiles = v Geometry +
General Tools Horizontal Vertical
v g% M -a|-- A yz / -j%:- o Open Profile Model

Open Profile Model
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N. At the prompt left click to locate the first guardrail section.

0. When prompted to Select or Open View

Select or Open View

P. Switch to the View ribbon and open any of the unused views from the View

Groups section.

View Help NCDOT Roadway

= il
a N 5
Saved Apnpl C C d Til A Vi
dtings Saved View | View o frends gl

iews -

Window

Prew

Mext

12345¢6[7]|8

[ Multi-Model Views E
View Groups [
View 7
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Q. Leftclick in the view to open the profile model.

404.5+
404.0
- 403.54
403.0
402.5+
“1 402.04
401.5+
401.0
400.5+
=1 400.0+
=[ 399.51
399.0+
398.5-
398.0+

397.54

397.04

B View 7, Profile -
M- PPLOOER DED & »Bllels

GR-RT

PROFILE FROM PROPOSED
SURFACE

PROFILE OF ACTIVE SURFACE

= e

[E=5HoR =)

o o

SN

@' § @' § 0“ é" @'ﬁé" @'ﬁé"

& & D
DQBQQQQQQ

*

o &f ()\ QI o &f T f T
ST S @rf)m @,g: s

*

i n@@é’@'\'\
QQQQQQQBQQQQ" S~ S

*

I IITIIIITI IS

&
S

T

R. Use the Element Selection tool to highlight the profile from the proposed surface.

=8 N (===

 View?7, Profile - GR-RT
M-~ i PPOOER DED &G e Blels

E— Jum—

404.5+

rofile; TL3TR-RT
Type: Surface Profile - TM
Level: Default ({none))

404.0-
- 403.5
403.0
402.51
“1 402.04
401.51
401.0
400.51
= 400.04
=| 399.54
399 0
398.51
30980
397.51

397.0+ e ————-
of o o o o & & & & & o & Q\ QI o &f @I of @I of @I of @I of @I of @I o &I o CPI
Q & Q > Q 0 B 0 B 0 ) Q B ke B o3 Q ks Q ks ks Q ks
RS I IR S S S ST S S~ ST S Sl SR b-é’"é’,f"\“f\ B
[SHIE M < S A < Sl SR ~ S A Q SR~ i S S S S S Q (Sl [SEES U A S
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S. Move the cursor off the profile and then back on to activate the pop-up context
menu bar.

2 b

Gl PN X

T. Select the Set as Active Profile icon

Bl ke

ool V- e ¥ X

| Set As Active Profile |
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U. Note in the Default 3D model that the Guardrail Element is now visible at the correct
elevation. In the standard wireframe view.

Orin the lllustration Ignore Lighting View
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V. Repeat the process of setting the active profile for the last two guardrail elements.
Note that it may be necessary to use the Element Selection tool to clear the
selection of the previous element before opening the next profile model. Each new
profile model can be opened in the same window. After setting the active profile for
each element all the guardrail should be visible in the Default 3D model.
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3. Guardrail in Dynamic Sections

A. To see the guardrail in the sections, select the Open Cross Section View tool in the
Dynamic Sections tool group located in the Review section of the Corridors ribbon.

Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help NCDOT Roadway

7 Copy Template Drop ﬁ SE ¥ (@ Define Target Aliasing e @ % kN < > E‘ ‘
dgt Import IRD 2 o

= : v 1
N - Template Edit Edits ﬁ frgCandoiReic=nce B | Create Calculate Dynamic 3D Drive Corridor
) krl Transitions ~ N Template Drop 7 f=d T Coridor Clipping ~ N N Sections * Through Reports «
Create Edit Miscellanecus Superelevation %4 Open Cross Section View
g ke
- e? 4 * A f / 4 --;( — Locate Station Via Datapoint
# Edit Station
71 Place Horizontal Temperary Dimension
| & )
/ I Place Vertical Temporary Dimension

Remowve All Temporary Dimensions

B. Atthe prompt locate the corridor by left clicking on the corridor. Note that the
guardrail will only be visible in the dynamic section by selection the Corridor. If the
centerline option is selected the guardrail and the guardrail flags will not be visible.

. —
- -
—— - e e
—— ———————

L3 —.
T e e e S ——— ——

- ——
et e,
——n s

. ——

———
s

R ———
—— e ————
R PR e R A
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C. Select or Open a new view. This is the same process as opening a profile model view.
Either click in the open profile model to change it to a cross section model or open a
new view and left click in the view to activate the cross-section model.

B View 7, Cross Section - Corridor: Y11 Plan: Y11 Profile: Y5 =N =R
View Properties || |« = || 10+35.00 [=] » »
374 374
373 373
372-| a2
37H 371 |
7| 3704 370
360 -369
.| 368 368
- w67 367
366 366
365 365
7 364 364
363 363
362-| 362
1 364 361
360 360
35 359
358 358
357+ 357
356+ 356
355 355
:\%QI:\QI:\%QI:O’QI :\‘\QI:\QQI BQI ,%QI :\QI §§)I fé)l ‘b(\)I @I ns)l :\QI of \QI 'Ld (9} hd ‘?J @J ,\QJ %QI CDQI ,\QQI ,\,\QI P\q,QI P\fbgl ,\b‘gl \"JQI p\bQI <\QI I\%QI ,\09'

D. Use the arrow key at the top to step through to station 23+00.

B View 7, Cross Section - Corridor: ¥11 Plan: Y11 Profile: ¥5

View Properties |v| |« < || 230000 1l > [
475

E. Note that currently there is no option for a pull down list to navigate directly to
station 23+00.00 like the navigator in SS2. Also note that because the dynamic cross
section view is based on the corridor the bridge sections will be skipped, if the
centerline had been chosen as the reference the bridge sections would be visible,
but the guardrail would not.
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F. Below note the guardrail, this is not actually the 3D line string but instead the
program reads the 3D line string and places a cell at that location, so the guardrail
will always show a post even if the section is in between the post spacing. Also note
the Red flag that indicates a fill warrant location.

G. The final step would be to modify the shoulder point to match the standards. This
process is covered in the training modules dealing with modeling.
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DSN Drafting — Superstreet

In this section we will focus on some of the possible tools and methods that could be used to
create typical superstreet geometry. This will include turn lanes and tapers, U Turn Bulbs.

All the concepts can be applied to the Construction Class elements used in the CMD to control
the model.
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1.Superstreet Layout — Edge of Travel and Raised Median

A.

0

In this exercise we will work through the layout of a superstreet intersection,
including the median cross over and the bulb turnarounds.

Path to the superstreet training directory in the Module 7 Plan Geometry data set.
C:\NCDOT Training\Roadway\Module 7 Plan Geometry\Superstreet

Create a new DSN file — R-2635C_RDY_DSN.dgn using the 2D seed file.

Attach the ETM file and FS file from the FinalSurvey Folder and the ALG file setto a
nesting depth of 1 from the Alignments folder. Set the ETM Active to create the
Default-3D model view.

——— = w o

Slot ' [+] File Name Model
1 ¥ GAGAFinalsurvey R-2635C-L5-ETM.dgn Default
2 ¥ GJwAFinalsureey R-2635C-nodot-fs-552.dgn Default
3 ¥ UMAAlignment\R-2635C_RDY_ALG.dgn Default
4 v R-2635C_RDY_DSM.dgn Default-30

E. Turn off the ETM and the FS references.
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F. For this exercise, the superstreet will be along Y8 and Y18 will be the intersecting
roadway. Both roads will be 2’-6” curb and gutter typical sections.
o Y8 will be based on a 23’ raised median with 1’-6” curb and gutter median and 2

lanes in each direction.

e The Y8 drafting will begin at station 11+50 and end at station 35+00

e Y18 will be 24’ wide with one lane in each direction

e The Y18 drafting will begin at station 18+50 and end at station 36+00

e The superstreet layout will be based on the dimension in the NCDOT Roadway

Design Manual section 9-4 Fig 1.

G. Start by creating the Edge of Travel lines for both roadways. Set the Active Feature

Definition to Road_Edge of Travel.

EQ Foad_Edge of Travel

e M A /B

H. Use the Single Offset Partial tool to create median Edge of Pavement lines along Y8
at an Offset of 11.50’ on both sides. Start the lines at station 11+50 and end at
13+50. This dialog box should be set to match this.

Parameters ]
Offset: 11,5000
Use Spiral Transitions
Mirror
Remove Offzet Rule [
Distance »
Lock To Start O]
Start Distance |'I'I+E-[:'.|}|3l |
Lock To End ]
End Distance [13+50.00 |
Length 200.0000
Feature L

Feature Definition

MName
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I.  Using the same tool create the remaining median Edge of Travel Lines along Y8 from

30+50 to 36+00.

ﬁ Single Offset P... - X
Parameters ~

Offset [11.5000 |
Use Spiral Transitions
Mirrar
Remove Offset Rule [ ]
Distance -
Lock To Start ]

Start Distance |3D+5!I]Dﬂ |
Lock To End ]

End Distance [36+00.00 |
Lenath 550.0000
Feature Eas

|se Active Featurs
|RD_EOT |

Feature Definition

Mame

J.  Change the Active Feature Definition to Road_Curb and Gutter 1ft-6in

JEICLLIUT Jenerdr oo [ Lo g ey L. )
| [ Road_Curb and Gutter - el Ml A S Vit ©
- Roadway ~
Yy - Bridge
= B Cwil Cell ERE

¥ Construction Class Elemert

+- [l Culvert

=1 Curb and Gutter

----- & Driveway_Drop Type

----- & Drveway_Radius Type
@l Foad_Curb and Gutter 1t-6in
.E """ & Road_Curb and Gutteri Linear\Roadway\ Curb and Gutter\Road_Curb and Gutter 1ft-8in
[+ Ditch
[+ Existing
[+ Fence v
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K. Use the Single Offset Entire Element tool to offset the median edge of travel line
0.75".

L. Change the Active Feature Definition to Road_Edge of Travel

g4

Foad_Edge of Travel ~ |€€F J -J|=-n A ﬁﬁf D_j /

M. Use the Single Offset Partial tool to create the Left and Right outside edge of travel
for Y8.

The offset to the edge of travel is 35.50’.

Create the elements in two sections, this will eliminate an interval at the
intersection with Y18

1. Station 11+50 to 21+50

2. Station 22+00 to 35+00

3. These stations can be set in the dialog box

Do not create the 2°-6” Curb and Gutter line yet, we will do that after the design
is completed.

N. Use the Single offset Partial toll to create the Left and Right edge of travel for Y18.
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The offset to the edge of travel is 12’

Like Y8 create the elements in two sections, do not offset the element through
the intersection. The stopping and starting station near the intersection is not
important, just pick a point close to the intersection we will fill it in later with
Arcs.

The Start station on Y18 is 18+50

The End Station on Y18 is 36+00
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O. This completes the basic edge of travel and median setup.

END Y18 36+00 ||:>

LEAVE GAP IN
EOT AT
INTERSECTION
BEGIN Y8 END Y8
11450 35+00
| —_—
KL 1t
23 R/szD
RAISED MEDIAN
MEDIAN

BEGIN Y18 18+50 ||:{>
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2.Superstreet Layout — Center Crossover Island
A. In this exercise we will layout the central crossover island.

B. To start the process of laying out the island we will need a reference line to base all
the offsets and measurements from. This line will be perpendicular to Y8 and
located at the intersection of Y8 and Y18. This is the center point of the crossover
median. Set the Active Feature Definition to Target Scratch 0

e@ Target Scratch 0 v|e€ "’I“f&‘\ j; D_j /

C. Start the Line From Element tool.

Geometry Site Corridors Muodel Detailing Drawing Production Drawing Utilities

sort/Export ~ W D a4 L, % Offsets and Tapers ~
i o 2|0 e pes P

sign Elements ~ A Reverse Curves ~

Civil Reports = Lines Arcs  Point Meodify  Complex
ndards ~ Toggles ~ - - - * =L Spirals ~ - Geometry ~
General Tools " Line Between Points wntal
it |e€ 4 “’|' Line To Element 4
2,

¢ Line Between Arcs
/O ¥ & == 5 Esé Cj_ r Line From Element L Simple Line From Element

Chamfer Between Points s Spiral Line From Element

Curve Line From Element

By Angle From Element

£a
24 Line From Element

Page | 184



=

T
g

{ ﬁ Module 7 — Plan Geometry

-

D. Left click to locate the Y8 centerline as the reference element.

Locate Element <&t to Pick Complex
Cinly

E. Enter a starting offset of -11.50" and left click to accept. This distance is critical it
could be anything.

- ) i |Enter Offset

% Farameters: Offsst

F. Snap to the intersection of Y8 and Y18 to set the start point.

g

Enter Start Point

G. Enter 90°00°00” for the skew and left click to accept.

|Enter Skew —_—

f & Paremeters: Skew 4
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H. Enter -23.00’ for the end distance and left click to accept.

E’ Enter End Distance
% Parameters:End Distance

I.  This will create the reference line perpendicular to Y8 located at the intersection of
Y8 and Y18.
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J. Based on the standard the end of the median island is105’ from the reference line in
each direction and the intersection of the cross over portion is 20’ from the
reference line. For a 23’ wide median the offset to the outside edge of the island is
10.75’. This first step will be to mark the intersection location of the crossover
portion of the island. To create this portion of the island, use the Single Offset
Partial Element tool to create a line based on the Y8 alignment at an offset of 10.75’
that starts at the reference line location and is 20’ long. Do this on each side of the
alignment.

LENGTH = 20" BASED ON REFERENCE LINE
OFFSET = 10.75 FROM Y8 CENTERLINE

TR nnnn kel

K. Change the Active Feature Definition to Monolithic Island

g/ | Monalthic Island of M A f@
B~ Roadway =
-l Bridge

- Civil Cell = =
- Construction Class Element E'Sé I:‘l
8 Culvert

Curb and Gutter
Ditch

Existing

Fence

Guardrail and Barmier
Interesection

- & Monolithic: sland

Miscellaneous [ Linear Roadway\Interesection\Monalithic lsland h

LI
E"

il |

~EWHEW
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L. Use the Single Offset Partial Element tool to create a line based on the Y8 alignment
at an offset of 10.75’ that starts at the end of the previous line and is 85’ long. Do
this on each side of the alignment.

LENGTH = 85’
OFFSET = 10.75’ FROM Y8 CENTERLINE

M. To create the inside of the island, use the Single Offset Entire Element tool and
offset the outside island line 4.

Enter Offset
b Parameters:Offset: | T

N. Do this for both sides.
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It is important to understand that the correct tools to use to create the island are
the Offsets and Tapers tool and that the Y8 centerline should be used as the
reference element. By doing it this way the island geometry will match the
centerline geometry. Any arcs in the centerline geometry will be reflected in the
island geometry.

Use the Line Between Points tool to connect the island components and complete
the crossover.

Enter End Point
Farameters:Distance 4
Complex Element: MI2

AR EY
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Feature: Linear'\Roadway\Interesection'Monolithic Island
Mo Active Profile | Line
Level: Prop Concrete Monolithic Island ((none))

The outside intersection point is known, it is based on the standard, and it has been
marked using the reference elements. The inside intersection point will vary slightly
based on the median width. This picture shows that the median width for the
crossover portion is too narrow, it should be 4.0° minimum.
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R. To make the island wider we will shift the intersection point back 2.0’. Use the
Element Selection tool to highlight the inside island line and show the text
manipulators and drag handles.

S. Note that the stations shown on the element are 0+00 and 85+00. This is because
this element was created as an offset of the outside element, so the stationing
shown is based on the outside element, which automatically started at 0+00, and
not the centerline. Change the station at 0+00 to 0+02. This will move the
intersection point by 2’.

0ojoo+0
{0000 F

A_ 00[58+0

.0000°f

oojoo+0

(NN NN NN

o

T. Repeat the process for the other side. The crossover portion will automatically
update because of the snap rules that were created when placing the element using
the Line Between Points tool.
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U. To create the nose at the end of the island we need to place an arc with a 2’ radius.
The end of the nose should be at the 105’ offset limit. To create the nose, use the
same method from above to shorten the inside line by 2. Use the Element Selection
tool to highlight the inside of the island.

oojcg+0

A
i 0000

V. Change the 0485 station text manipulator to 0+83.

00158+0

=
=]
=1

A
C

W. Start the Simple Arc From Element tool.

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

ort/Export ™ e 77 » L, 37 Offsets and Tapers ~ EA Open Profile Model
o 2 /d <+ v N |~

Bl oo & =R C - 4% Set Active Profile
gn Eements Civil Reports | Lines = Arcs  Point <l Reverse bunves Modify  Complex % Lines  Curv

[a1

dards Toggles = - - =L Spirals Geometry * | | Profile Creation =
General Tools O  Circle Vert
R e!,? " * f&\ 3’” Arc Between Points
Arc To Element r
’0 l:l o & Sl ':Sé Cl ™ Arc Between Arcs
Arc From Element F | <) Simple Arc From Element
Arc Between Elements | "8 Two Center Arc From Element
Ya  Complex Transition between Any element and Arc =) Spiral Arc From Elernent

24 Rewverse Spiral Arc From Element

2! Arc From Element
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Left click to locate the inside island line as the from element.

Locate Element <4lt> to Pick Complex
Cinly

Snap to the end of the line to set the start point.

Enter Start Point

Enter the radius of 2.00’

Through Point Or Radius

% Farameters:Radius
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AA. Left click to set the end point. Set the Trim option to None.

o]
o
.
o pre)
a9
Enter End Point
| Parameters:Arc Length | [EEER

_/

BB. Switch to the Drawing ribbon and select the Trim to Intersection tool from the
Modify section.

Drawing Utilities iTwin View Help NCDOT Readway

A z O++ %~ O O =
L Ve / _/ N o o

O S = 2 £
X

Ja

- |
Fence Place Place _Arc | Move Copy Rotate B Modify Break  Trim ; Measure Measure Meas
1 Tools + EI T SmartLine Line Tools~ {‘J v A v & l:‘é.':. T Element Element Multiple N Distance Radius  Anc
tien Placement Manipulate Madify Measure

Trim To Intersection

Lengthen or Shorten element to
intersection

CC. Intersect the arc and the line to complete the nose of the island.

Complex Element Ml

Feature: LinearRoadway!Interesection\Manalithic Island
No Active Profile | Line

Level: Prop Concrete Mondlithic Island ({none))

_/
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DD.Repeat this process for the other nose section.

(AR

EE. The final step for the crossover island is to create the curves in the middle section.
There is a large curve at the inside corner with a radius of 100’ and a small curve at
the outside corner with a radius of 20’. Start the Simple Arc tool from the Arc
Between Elements tool group.

Geometry Site Corridors Medel Detailing Drawing Production Drawing Utilities iTwin View Help

ort/Export ~ i D » L, & Offsets and Tapers ~ EH Open Prefile Model
o 2 S =2 7 >

El ts ¥ AR C v <% Set Active Profile
UL Civil Reports = Lines = Arcs Point ‘:_ Everse bunes Meodify  Complex 1% Line

dards - Toggles ~ v v v =L Spirals ~ v Geometry * | | Profile Creation ~ v

General Tools O Circle
ol e? ‘ * A fd Arc Between Points
Arc To Element E
o g Sl ':Sz’v O I Arc Between Arcs
Arc From Element L
Arc Between Elements * | ] SimpleArc
g Complex Transition between Any element and Arc [ Spiral Arc Spiral

Yg Taper Arc Taper
T 3 Center Arc
& 2 Center Arc
@ Arc Between Elements

FF. Set the radius to 100’ and the Trim Option to Both.

d%.}f“:-: — e

Parameters L]

Trim/Extend |Eath o |
Radius |‘I{|-D.[H]'I}I}' |

Loop O

Feature ~

Feature Definition | Lze Active Feature

Mame MI
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GG. Left click on the inside edge of the crossover portion of the island to select the first
element.

Locate First Element <Alt= to Pick
Components of Complex

Line: MIS
Feature: Linear'Roadway'interesectioniMonalithic |zland

No Active Profile
Level: Prop Concrete Monclithic Island ({none))

HH.Left click on the inside edge of the leg portion of the island to select the second
element.

Locate Second Element <Alt= to Pick
|Components of Complex

II. Move the cursor so the curves are on the inside of the island and left click to accept
the radius and the Trim option.

(=]

- J:,”Jg:‘,‘T‘aﬂ)t )

______________________________ T-b= R

Select Construction Sector
& | Parameters:Radius
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=
-

JJ. Repeat this process for the other side of the island.

KK. To create the curve on the outside corner, change the radius in the dialog box to 20’
and repeat the process at the outside corners.

o

Fl—l—yl—n—n—rtl—tF/p‘EJ;El?B j____

__________________ 1_

=)

=320,

Select Construction Sector

% Parameters: Radius

:

L

e INEENEERENRRNY |

LL. This will complete the central crossover island.
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3.Superstreet Layout — U Turn Bulb
A. In this exercise we will see one way to draft the U Turn bulb The design will be based

on this standard but because the median is 23’ wide we will use a 60’ Radius for the

U Turn Bulb centered on the outside edge of travel.
B. In this design the center of the U Turn Bulb will be 800" from the Intersection. We
will also use a 180’ Taper which puts the beginning of the taper at 620’ from the

/ | \

/ 4’ PAVE ] 55" 80 il_4' CONCRETE ISLAND \
| g 1 !
S -
| I! ':—_—::::--"‘
— ;
4' PAVED '
\ SHOULDER /

A% -
intersection. To locate these two points, we will create some targeting graphics

using the Target Scratch 0 Feature definition. These graphics are totally optional, the
only real reason is to provide an alternate way to edit the bulb location, but they are
not required.

C. Set the Active Feature Definition to Target Scratch 0

-

,Baﬁl Target Scratch 0 w~ |’EP€ 4'/ -—’|'- f&\ .:?;:: D__j /

D. Starting with the bulb on the left side of the roadway, use the Single Offset Partial
too to offset the Y8 centerline -35.50 the line should start at the intersection
reference line and have a length of 620’.

LENGTH = 620" OFFSET = 35.50’

/] 'V
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E. Repeat the process to draw a line 180’ long that starts at the end of the previous

line, this will locate the center of the U Turn Bulb 800’ from the intersection.

LENGTH = 180" OFFSET = 35.50’

NV

Il
=

F. Setthe Active Feature Definition to Road_Edge of Travel

&9

Road_Edge of Travel

e M A /Y

G. Start the Arc Between Points tool. Use the <UP> arrow key to move to the

Center/Radius option.

Enter Flacement Method

Parameters: Placement Method ™

H. Snap to the end of the Scratch Target line to set the center point.
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I. Enter 60.00’ for the radius and left click to accept. This will also set the start point.

Enter Arc Length
Parameters:Arc Length | FERERA 4

J. Left click again to set the end point of the curve.
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K. To draw the taper, start the Simple Line To Element tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

rort/Export ~ e ] 7 Offsets and Tapers ~

ign Elements ~ A Reverse Curves *

Civil Reports Llnes Arcs Point Modify  Complex
ndards = Toggles » o v Sp|ra|s = = Geometry *
General Tools ) Line Between Points ntal
- |Q? 4 k Line To Element v Simple Line To Element
J\¢ Line Between Arcs Y Spiral Line To Element '
Line From Element * | % Curveline To Element
LOYS PEHES
lf_ Chamfer Between Points % By Angle To Element
2% Line To Element

L. Left click the arc to select the To element.

Locate Element <Alt> to Pick Complex
Only

—_—

M. If the incorrect solution appears

| Enter End Point
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N. Use the <ALT> key to select the correct solution.

:’-.—-""'

]

Enter End Point

O. Snap to the end of the line that represents the end of the target line that represents

the end of the taper.

Enter End Paint
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P. Set the trim option to Back and left click to accept.

Trim/Extend
Parameters: Trim/Extend n

Q. This should complete the taper and trim the arc to meet the line.

—_—

R. Switch to the Drawing ribbon and select the Break Element tool from the Modify
section.

1 Drawing Utilities iTwin View Help NCDOT Roadway

I A /° . O-+-%- O o 8 [A[] :H: X >
L _— = = Lr\_n_J ch et f Tii L P
B Tools~ [ ~ Smaftcl_?ne le:'lcee Toolsw A~ A - ove LoRy TORE % B v Ele?'ngr;l’:c Elel;f'laent Murlltri-gle e X

election Placement Manipulate Muodify

Break Element

Break a linear element
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S. Select the outside edge of travel line and break the line, this will create an interval, a
gap in the line.

T. Use the Trim to Intersection tool from the same Modify group to extend the outside
edge of travel line with the U Turn bulb at both ends. Select the edge of travel line
not the Target Scratch O line.

Line To Element: RD_ECT19

Feature: Linear'Roadway\PavementiRoad_Edge of Travel
No Active Profile | Line

Level: Prop Edge of Travel ((none))
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U. This will complete the U Turn Bulb. The location of the bulb and the length of the
taper can be changed by changing the length of the Target Scratch Line using the
text manipulators. In this example the locator line lengths were changed to 300.00’

and 500’ for the taper.

3000000 g = Isao,ogoo‘ I

V. Note that the arc portion of the bulb stayed in the same place because the overall
length is still 800’. The taper lengthened because there was a snap constrain created
at the end of the Target Scratch line. The taper did maintain tangency to the arc
because we used the Line to Element tool and the Trim Back option. By changing the
Target Scratch Line length back to 180’ the taper will update, and the arc will shift
because of the snap constraint created when placing the arc.

T~é»

Page | 204



.'!r,l.

’{ ﬁ Module 7 — Plan Geometry

W. Set the target line length back to 620’ and 180’.
X. Repeat the process to create the bulb on the other side of the roadway.

|
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4.Superstreet — Protected Left Turn Island at U Turn

A. In this exercise we will create the monolithic island that separates the left turn and
the thru lanes at the U Turn Bulb. This is based on the same standard that was used
during the previous exercise. These steps will cover the bulb location on the left side
of the roadway.

, 4’ FAVEE \
[ of !
-a —
[ = —
!
\— _ PR
4' PAVED '
SHOULDER /
LY
B. Change the Active Feature Definition to Monolithic Island
'&?Q Monolithic |sland v |'E?{f "/' -—’I'- fﬂh\ E?Fﬂ -:..-c? /

C. Based on the Standard Drawing the island should extend 15’ past the location where
the U Turn bulb arc intersects the outside edge of pavement. Start the Single Offset
Partial tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

ort/Export ~ e 8__;;-" SN -/"' @ T Offsets and Tapers * o~ ff E

A,

Elements ~ : . ) I CE ;
LA Chvil Reports ~ Lines Arcs  Point o flile e Bl R e _Complex
idards Toggles~ v v " " L7 Single Offset Partial seometry ~ |2

way

General Tools <L Variable Offset Taper
=L

i |@€f ‘./' "+" f&\ f?f;: 0.4:1? 7 <L Ratio Offset Taper
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D. Select the Y8 centerline.

Locate Element <Alt= to Pick element in
complex

E. Setthe offset to -10.75

Start Parameters - <Alt> Lock To Start
& Parameters:Offset: 4

F. Left click to the end of the Arc portion of the U Turn bulb to set the start point.

Start Parameters - <Alt> Lock To Start
% Farameters:Offset: 4

Y
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G. Set the length to 15.00’ and move the cursor to draw the line away from the bulb.

]

| End Parameters - <Alt> Lock Te
! End
]

]

]

| Distance:Length | [EXII

Y

H. Setthe mirror option to NO and left click to accept.

Mirrar
Parameters:Mirror | [ ngt

I. To adjust the median pavement and curb line to meet the monolithic concrete island
line use the Element Selection tool to highlight the pavement line and activate the
drag handles.

A
g

000G LL-

00ps+0€
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J.  Pick the arrow that is parallel to the Y8 centerline and “drag” the line back to the
end point of the newly placed concrete island line. By selecting this arrow, the offset
of the pavement line will not change.

K. Note that the curb line also updated, this is because the curb line was created using
the Single Offset Entire Element tool which rules it to the base element, which is the
pavement line, and any change to the base element will automatically be reflected
in the ruled element. Repeat the process for the pavement line on the right side of

Y8.
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L. Based on the standard the line on the other side is 105’ long. Using the Single Offset
Partial tool create the outside edge of the concrete island.

End Parameters - <Alt: Lock To
End

% Distance:Length | [EEXEEEY

M. Use the Single Offset Entire Element tool to offset this line 4’ to create the inside
edge of the island.

Enter Offset
% Parameters:Offset: | I
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N. To construct the inside radius, use the Simple Arc to Element tool.

Geometry Site Corridors Maodel Detailing Drawing Production Drawing LUtilitie
ort/Export ~ - 3;,;3 a _¢_ 3" Offsets and Tapers = f";r
gn Elements * ’:\ = / t . A Reverse Cur\.reF: v \fj

Civil Reports = Lines  Arcs  Point ) Medify  Complex
idards = Teggles = r v A * =L Spirals ¥ r Geometry =
General Tools 2 Ciicle
i |e? 4 ‘_‘# ,.E "’” Arc Between Points
Arc To Elernent L
™ Arc Between Arcs
Arc From Element E
Arc Between Elernents r
Y2 Complex Transition between Any elerment and Arc

5

5
i
A
l:“\
ix

iTwin View Help

HH Open Profile Model |\\

|45 Set Active Profile -
Lines
b Profile Creation = E

Simple Arc To Element

Tweo Center Arc To Element
Spiral Arc To Elerment
Reverse Spiral Arc To Element

Arc To Element

O. Left click to pick the inside edge of the island as the To Element.

P

L

C

Locate Element <Alt> to Pick Complex

|Only

P. Set the radius to 17.50" and left click to accept. This is the distance from the inside
edge of the island to the outside edge on the left side of the roadway.

Page | 211

End Point
Parameters:Radius | LY



Q.

0000

Module 7 — Plan Geometry

Snap to the end of the left side of the island to complete the arc.

End Pgint

% Parameters:Radius | [N

TS R= =17 5000

)
&
w
A

Set the Trim mode to Back and left click to accept.

Trim/Extend
Parameters: Trim/Extend >

Complete the nose of the island the same way we did the nose of the crossover
island. Highlight the inside edge of the island with the Element Selection tool. Note
that is you pick the line the text manipulators and drag handles are red, indicating
they cannot be modified. This is because this line is the interval that was created
when the inside arc was constructed, and filet command was applied.

72.5000 Y

_—

0000°F
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T. Select the underlying geometry by moving the cursor to the area where the original
line was located before the trim command was applied.
L::' o2 0 F@
E+-az B v

esectioniMonolithic Island

Level: Prap i Istand ((non<))

U. This will select the underlying geometry making the text manipulators editable.
Indicated by the gray color.

000
=
_AW
00
6000
q+0 "

0050+
00

V. Modify the end station from 1+05 to 1+03. Remember because this line was created
with the Single Offset Entire Element tool the offset is based on the original element
not necessarily the centerline stationing.

00°S0+|
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W. Use the Simple Arc From Element tool to create an arc with a 2’ radius.

Left click to select the inside edge of the island
Snap to the end of the line to set the start point.
Enter a radius of 2.00” and left click to accept
Left click to set the end point

Set the Trim mode to None

_

X. Switch to the Drawing ribbon and use the Trim to Intersection tool from the Modify
group to trim the end of the curve to the outside line.
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Y. To complete the island, go to the Geomelry ribbon and select the Line Between
Points tool. Connect the Left side of the island to the Right side where it meets the

curb line.

7

Z. This completes the island, repeat the same process at the other bulb location.

I
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5.Superstreet — Center Turn Lane Island
A. In this exercise we will construct the center left turn lane monolithic island. This
island will be based on the dimensions in the Design Manual, modified slightly to
accommodate a 23’ raised median.

‘ \

B. We will be adding the center turn lane island to the portion of the superstreet where
the bulb is located on the left side of Y8.

[,
C. Set the Active Feature Definition to Monolithic Island.

g@ Monolithic Island - |€€F J .,I.,, r&'\. f; D.j /
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Starting at the intersection create the portion of the island adjacent to the cross
over island. Use the Single Offset Entire Element tool to offset the inside of the
median crossover island.

Locate Element <Alt> to Pick
| element in complex

E.

Complex Element: MI13

Interval

Feature: Linear\Roadway\Interesection\Monolithic Island
No Active Profile \ Line

Level: Prop Concrete Monolithic Island ((none))

ERREN]

Offset this 17.50’ to line up with the right outside of the crossover island. By using
the Offset Entire Element tool, the end of the nose will automatically begin where
the inside radius on the island starts. For different median widths and
configurations, a different tool may be more appropriate.

F.
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Enter Offset

&b Parameters:Offset: | I

Set the mirror option to NO

Mirrar

Parameters:Mirror | [ o
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G. Use the Single Offset Entire Element tool to offset the outside concrete island line
to the inside 4.00’.

Enter Offset
&h|Parameters:Offset:

AP L - - -
L —

H. To create the nose of the island, use the Simple Arc From Element tool to create an
arc with a 2’ radius. Set the start point at the end of the inside island line.

Feature ~

Feature Definition  Use Active Feature

Name DD

Enter Start Point

I. Enter 2.00’ for the radius and left click to accept.

Through Point Or Radius
% Farameters:Radius
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J.  Snap to the outside concrete island line and left click to accept and finish the nose of
the island.

Through Point Or Radius
% Farameters:Radius | 2.0000

K. This left turn lane, from Y8 onto Y18 should be 300’ long. The portion of the island
that has already been constructed is 41.00’ long. We can determine that by directly
measuring the length or using the Element Selection tool to active the text
manipulators, the element station should indicate the length.

00]L¥+0
\_/

DOjoo+0

0005 41
0005 41
000S 41
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-

L. To finish the turn lane, we need to construct a 259’ long lane taper. Using the Single
Offset Partial tool create an offset element from the Y8 centerline. The offset should
be 10.75’".

Start Parameters - <Alt> Lock To Start
& Parameters:Offset: | [REN 4

M. The length should be 259.00’, set the mirror option to NO.

Er: Parameters - <Alt> Lock To
nd

% Distance: Length

N. Using the Variable Offset Taper tool create the lane taper, Set the start point by
snapping to the end of the inside concrete island line.

)

r—_
Start Parameters - <Alt: Lock To Start
Parameters:Start Offset | FEEIN 4
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To set the opposite end type in 1.25’ for the offset and <ENTER> to lock.

End Parameters - <Alt> Lock To End
% Parameters End Offset 4

P.

To set the end point location snap to the end of the previously constructed line.
Because the offset is locked to 1.25’ the offset will be maintained, but by snapping
to the end of the previous line a rule will be created and any change to the length of
the reference line will be reflected in the length, but not the offset, of the taper line.

Page | 221
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i Lary

Q. This will complete the left turn lane taper.

']

R. To create the center island at the U Turn Bulb we need to create a 40’ opening at the

U Turn Bulb.
|
4’ PAVED 55' 50’ 4' CONCRETE ISLAND
SHOULDER [
1 |
& _PRr e —
<2 ofF 4:1-’
u & R=100'
_ _ lﬂ-i-l-#—_‘;f-ﬁ-l 1ag’ .
S Y |
4' PAVED &
. "SAOULDER y
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S. To start this, use the Single Offset Partial tool to create an element base on the Y8
the offset should be 10.75’

Start Parameters - <Alt= Lock To Start
% FParameters Offset; L13

" e

T. Snap to the end of the concrete island to set the start point and left click to accept.

Start Parameters - <Alt> Lock To Start
& Pzrameters: Offset. | [ELD 4
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U. Note that this changed the offset value to a positive and the line is now on the
wrong side of the Y8 centerline.

1

1

i End Parameters - <Alt: Lock To End

I

! Distance:End Distance 4

T

._ 7

V. Find the dialog box and change the value back to -10.75’

Jl%'; Single Offset P — =
Parameters -~
Offset: -10.7500
sz Spiral Transitions
Mirrar O

Remove Offset Rule [

Distance ~
Lock To Start O
[] Start Distance
Lock To End O
[] End Distance
O Lengih
Feature -
Feature Definition Use Active Feature
e —

W. This will shift the line to the left side of the Y8 centerline.

End Parameters - <Alt= Lock To End
Distance:End Distance | EIIEAE 4

/
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Snap to the end point of the concrete island to set the end point of the element. Set
the mirror option to NO.

Y.

00520

We now need to create a 40’ opening based on the standard. To do this we will
shorten the line by 42’, this will allow a nose with a 2’ radius to be added while still
maintaining the 40’ opening. Start by using the Element Selection tool to highlight
the element and activate the text manipulators.

008270t
005401
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Z. Change the length of the line from 88.00" to 46.00’.

N
A

0:1

0052701~

!

88.0000¢

AA.This will shorten the line creating the desired gap. Note that using the text
manipulator to change length the beginning of the line will remain in the same place
and the length will change from the end. Because this line was place from right to
left, the left end was the end that changed. This should be considered when placing

the original offset element.

7
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BB. Now use the Single Offset Entire Element tool to offset the element 4.00’ towards
the centerline.

Enter Offset
& Parameters: Dffset:

7

CC. To create the nose, use the Simple Arc From Element tool to create the island nose,
this is the same process used previously, the radius is 2.00’.

IFA%: T Sy

Through Point Or Radius
% Farameters:Radius

DD.This will complete this portion of the island.
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EE. To create the turn lane taper we will use the same process used for the previous
turn bay. Use the Single Offset Partial tool to create the parallel portion of the turn
bay, the length of the bay that has already been created is 46.00’.

>

46.0000'

00sL 0k
—==1 P>
possonp -
DO'BL+0E
0osL ok

FF. Use the Single Offset Partial tool to create an element that is 10.75’ offset and
254.00’ long.

End Parameters - <Altx Lock To
End

B Distance Length

——— /7

GG. Create the lane taper using the Variable Offset Taper tool, the taper should start at
the end of the inside concrete island line, set this point by napping to the end of the
line.

rs - <A
eters:Start Offset &
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HH.Set the offset to -1.25’ and <ENTER> to lock.

End Parameters - <Alt> Lock To End
% Parameters:End Offset |-1.2500 4

II. Snap to the end of the previous line to set the location of the end point.

End Parameters - <Alt> Lock To End
&|Parameters End Offset [-1.2500 A

/—) /—_

JJ. This will complete the turn lane taper.

KK. The last step is to create the bay tapers that connect each lane taper. The bay tapers
are 150.00’ each. Start the Variable Offset Taper tool. Set the dialog box for
e End Offset =-10.75
e Length =150.00 &5 Variable

Parameters Rad

[ StertOffset | -6.7500 |
End Offsst  |10.7500 |
Mirraor |

Distance Ras

Lock Te Start  []

[ Start Distance |1972.0000
Lock ToEnd []

End Distance 1713.0000
Length 150.0000
Feature -~

Feature Definition  Use Active Feature

MName MI
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LL. Left click on the Y8 centerline to select the reference element.

Locate Element <Alt= to Pick element in
complex

MM. Snap to the end of the lane taper to set the start point and the offset.

Start Parameters - <Alt> Lock To Start
Farameters:Start Offset | G 4

NN. Left click to accept the end offset of 10.75’ and the length of 150.00’.

End Parameters - <Alt> Lock To End
3| Parameters:End Offset 4

00. Set the mirror option to NO.

Mirror
Parameters:Mirror | [H >
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PP. Repeat the process for the other Bay Taper
e Select the Y8 Centerline
e Snap to the end of the lane taper
e Left click to accept ending offset and length
o Left click to accept mirror option of NO

End Parameters - <Alt> Lock To End
8| Parameters:End Offset | AN IT3

QQ. The last step is to connect the bay taper line to the concrete island line. For this
task we will use the Single Offset Partial tool to make the connection. Select the Y8
centerline.

|Locate Element <Alt> to Pick
/ element in complex

RR.Snap to the end of the bay taper line to set the start point and start offset.

Start Parameters - <Alt> Lock To Start
Parameters:Offset. | SRR L

—
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SS. Make sure the length value is checked off and snap to the end of concrete island to

set the end point. Set the mirror option to NO.

End Farameters - <Alt> Lock To End
Distance:End Distance | EEERERIN AL

TT. Repeat this process for the other gap in the island.

UU. While it would be possible to use the Trim To Intersection tool to extend the lines
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to meet this would break some of the previously established rules. With some use
and practice it will become evident what tools to use and when to use them. There

were many instances during this exercise where a different tool or method could
have been used.
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VV.Repeat this process for the other left turn island.
WW. In ORD multiple feature definitions can all share a single level. For example, there
are 9 separate feature definitions for Target Scratch. All these different feature

definitions share the same level Draft_Construction_Class_Element. By turning off

the level all the elements on that level would turn off.

eQ Tanget Scratch 0 {
e @ Matchline 0
L") I R @ FRoad Driveway Back

E T 4 Target Scratch 0

@ Target Scratch 1
@ Target Scratch 2
@ Target Scratch 3
@ Target Scratch 4
@ Target Scratch 5
@ Target Scratch &
@ Target Scratch 7
@ Target Scratch &
@ Target Scratch 9
Pavement
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XX. If the user only wanted to turn off the Target Scratch 0 but leave Target Scratch 1
visible, the way to accomplish that is to go to the Explorer Window.

E’J CANCDOT Training'\RoadwayMedule & Plan Geometry\Superstreet\Roadway\C
Explorer > oXx
I8 File v
¥ Items v
| OpenRoads Model v
&P Sheet Index v
| OpenRoads Standards -~
Q@ e.
|.5‘ea-'f>‘: =l |2
4 :E Standards
rl Libraries

4 Feature Definitions

€

-3 Feature Definition (NCDOT_Features_Annotations_Leve
3 Feature Definition (NCDOT_Roadway_Features_Annota
-3 Feature Definition (NCDOT_Roadway-LE-Features_Ann
Feature Symbologies

Annotation Groups
Annotation Definitions
Civil Cells

Design Standards
Terrain Filters

v v v Vv

Survey Settings
Site Layout Settings
B Uility Filters
4 [ R-2635C_RDY_DSN.dgn (Default)
] @ Feature Definitions
> v 7 Alignment
% Terrain
fﬁ Carridor
& Superelevation
J& Linear Template
A surface Template
4 v & Linear
4 ¥ | Roadway
v |7 Curb and Gutter
P ¥ 7 Interesection
4 Miscellaneous
v @ Target Scratch 0

b ¥ [ Pavement -

| Drainage and Utilities Model v

i Survey L
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YY. Go to the Open Roads Standards Tab
h& File

¥ Items
| OpenRoads Model

& SheetIndex

M E IR SR SR

| OpenRoads Standards

(:' g =

ZZ. Go to the Active File Section of the tab.

- OpenRoads Standards ~
|Sea.rf:-":l P| 2 ¥
4 9 Standards

[ Libraries

b E R-2635C_RDY_DSN.dgn (Default)

AAA. Expand this section to the Linear Feature Definition list. This will show all the
Feature Definitions that have been placed in the current file.

4 [ R-2635C_RDY_DSN.dgn (Default)
4 @ Feature Definitions
vl 7 Alignment
% Terrain
ﬁ Caorridor

7 Superelevation
& Linear Template

B Surface Template

4 v &7 Linear

4 Roadway
B | Curb and Gutter
Bl Interesection
LY Miscellaneous

~ @ Target Scratch 0

[ 4 Pavement
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BBB. Find the Target Scratch O Feature Definition and uncheck the box.

4~ & Linear

a4 Roadway
B 7 Curb and Gutter
B T Interesection
4 7 Miscellaneous

& Target Scratch 0

B+ | Pavement

CCC.This will turn off the Feature Definition even though the level is still ON.

Mame Used "

Draft_Construction_Class_Element
Prop Concrete Curb and Gutter

Prop Concrete Monolithic Island
Prop Edge of Travel
Default

DDD. This will show the partially completed superstreet design with the Monolithic
Islands on Y8 and the U Turn Bulbs. The elements created as reference points should

not be displayed.

| S N
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6.Superstreet — Edge of Pavement Intersection Radius
A. In this exercise we will construct the edge of pavement for the Y8 and Y18
intersection. For the radius at the right turn from Y18 onto Y8 in quadrant B and D
we will construct offset curves with a linear taper. For the radius at the right turn
from Y8 onto Y18 in quadrant A and C we will construct 3 centered curves.

-C 7

Page | 237



’{ & Module 7 — Plan Geometry

B. In quadrant A we will construct a 3 Centered Curve with radius of 150-75-150 and a
5.0’ offset. Set the Active Feature Definition to Road_Edge of Travel

!G Road_Edge of Travel V|!? ‘*Af g_a? y?

C. From the Horizontal section of the Geometry ribbon select the 3 Center Arc tool.

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

ort/Export ~ e ;;;{;C 7 % Offsets and Tapers ~ EH Open Profile Model |-
x.:.\ - o _¢_ \erl; [
L

gn Elements ~ = A Reverse Curves 7 |54 Set Active Profile

Civil Reports | Lines  Arcs  Point Modify  Complex
dards - Toggles = v v - a2 Spirals ~ v Geometry = | | Profile Creation =
General Tools O Circle
e |g? 4 ‘_‘*: A fd Arc Between Points
Arc To Element r

™ Arc Between Arcs

Arc From Element r | | |
Arc Between Elements /] Simple Arc
Yg  Complex Transition between Any element and Arc & Spiral Arc Spiral
Yo Taper Arc Taper
FS 3 Center Arc
K. 2 Center Arc

e

Arc Between Elements
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D. Set the dialog for a 3 Centered Curve with the appropriate design information.

48 3 Cent — x
Parameters L3
Trim/Extend |Buth w |

Radius  [75.0000 |
Loop ]

Back Transition el
Type |Cun.re w |
Method |Offset v|
Radius |‘|5||}_1]-|]-|]-|}' |
Offset |5.0000 |

Ahead Transition Ll
Type |Curve ||
Method |Offset v|
Radius |‘|5||}_1]-|]-|]-|}' |
Offset [5.0000 |

Feature LS

Feature Defimition | se Active Feature

Name |RD_EOT |

E. Left click on the Y8 edge of pavement to select the first element.

Locate First Element <Alt> to Pick
Components of Complex
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F. Left click on the Y18 edge of pavement to select the second element.

Locate Second Element <Alt: to Fick
Components of Complex
Complex Element: RD_EOT13

Feature: Linear'Roadway'\FavementiRoad_Edae of Travel
Mo Active Profile ' Line

Level. Prop Edge of Travel ((none))

G. Move the cursor into quadrant A to select the correct solution, and left click to
accept.

;o Select Construction Sector
" &h|Parameters:Radius L3
TET =M

_!.'_"--______ |
OLE BE<- =7 4
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H. Left click to accept the trim option for BOTH.

Trim/Extend Option
Parameters: Trim/Extend | |2l gt

I.  This will complete the 3 Centered Curve placement.

J. The 3 Centered tool will remain active, just repeat the steps, left clicking to accept
the previously entered data to complete the 3 Centered Curve in quadrant C.

—
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K. In quadrant B and D, we will place an intersection curve with a radius of 100’ an
offset of 5’ and a linear taper with a ratio of 15:1. Start the Arc Between Elements
tool.

Geometry Site Corridors Model Detailing Drawing Preduction Drawing Utilities iTwin View Hel

t/Export ~ > A ‘< ;%{3 o u ¥~ Offsets and Tapers ~ HH Open Profile Model |+,
R T ha N L
Li

Bl s ¥ & TR Is - % Set Active Profile
i Civil  Reports  Lines  Arcs Paint — oo e Madify Complex -

dards Toggles ~ v v 2 Spirals ~ v Geometry * b Profile Creation ~

General Tools Circle

:Ie? ‘ .a]"*d A I Arc Between Points

Arc To Element r

o)

™ Arc Between Arcs

Arc From Element E
Arc Between Elements E Simple Arc

o Complex Transition between Any element and Arc Spiral Arc Spiral

Taper Arc Taper

3 Center Arc

2 Center Arc

BRAFE AD

Arc Between Elements
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L. Setthe dialog for the appropriate design information.
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48 Arc Between Eleme — >
Parameters L
Trim/Extend |Bnth ~ |

Radius |'Iﬂ'|]'.ﬂ'|]'|]'|]" |

Back Offset |0.0000 |

Ahead Offset |0.0000 |
Loop L]

Back Taper -~
Method |RatioOffset [+
Offset |5.0000 |
End Offset along base element [ ]

Ratio |15:1 |
Back Transition L]

Type |Nnne e |
Ahead Taper L]

Method |RatioOffset ]|

Offset |5.0000 |

End Offset along base element [

Ratio [15:1 |
Ahead Transition L

Type |Nune W |
Feature -~

Feature Definition Use Active Feature

Name RO_EOQT
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Left click to accept the first element.

Locate First Element <Alt: to Pick
Components of Complex

Complex Element RD_EQTE ] S

Feature: LinsariRoadway\Pavement\Road_Edge of Travel
Mo Active Profile \ Line

N.
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—— Level: Prop Edge of Travel [l:ncne:ljJ

Left click to accept Back Offset of 0’. Remember from the Horizontal tool training
this is not the offset of the central curve but the offset of the tangent point from the
reference element. The offset of the curve is handled by the specified taper offset.

| /

Enter Back Offset
% Farameters:Back Offzet
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-

O. Left click to locate the second element.

Locate Second Element <Alt> to Pick

e \

J/

5

P. Left click to accept the ahead offset of 0.

Enter AJ'EE_:_ Offset
% Parameters:Ahead Offset | [T |-

Q. Place the cursor in the B quadrant to select the correct solution and left click to
accept.

Select Construction Sector
| Parameters:Radius
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R. Left click to accept the trim option of BOTH.

Trim/Extend Option
Parameters: Trim/Extend | [&iy] e

S. This will place the curve and trim the edge of pavement lines to match.
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T. Repeat the same process in the D quadrant. Because the curve design is the same
and the tool is still active the user only needs to left click to select reference
elements and accept design inputs. This will complete the intersection edge of

pavement design.
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7.Superstreet — Intersection Islands
A. In this exercise we will construct the monolithic islands located in the intersection
along Y18. This is the final step required to finish the super street design.

INSET "B”

B. Begin with the island at the intersection on the left side of the road. Select the Single
Offset Partial tool. Set the offset distance to 45.50" and offset the Y8 centerline to
establish the edge of the island adjacent to the Y8 travel lanes.

Start Parameters - <Alt> Lock To Start

i & [Parameters:Offset. | GRS 49

—

—

N
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C. This will establish the 10’ offset shown in the standard.

7/ C
D. To construct the right side of the island, use the Single Offset Partial tool and
construct an element offset 2’ from the Y18 centerline.

Start Parameters - <Alt> Lock To Start
& | Pzrameters:Offset: | EIIN 4
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E. For the edge of the island adjacent to the right turn movement from Y18 onto Y8 we
will set the lane width to vary from 18" minimum to 14" minimum. Turn the Target
Scratch 0 feature definition back on in the Explorer

4 [ R-2635C_RDY_DSN.dgn (Default)
4 @ Feature Definitions
bl Alignment
% Terrain
Tﬂ Corridor

H Superelevation
& Linear Template
B surface Template

4~ & Linear

4 Roadway
B Curb and Gutter
B Interesection
EE Miscellaneous

« @ Target Scratch 0

o Pavement

F. And set it as the Active Feature Definition.

EQ Target Scratch 0 V|E? ‘*rﬂ*\f D'a?
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G. Use the Single Offset Partial tool and offset the intersection edge of pavement
18.00’.

Start Parameters - <Alt> Lock To Start

= Parameters: Offset: 13.0000 Ty

I

H. This only needs to be done in a short segment close to where it intersects with the
Y18 centerline.

I
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I. Use the same Single Offset Partial tool to offset the same edge of pavement line
14.00’. This only needs to be a short segment close to the 10’ offset line created

earlier.

Module 7 — Plan Geometry

N
"
\‘\
"
0
K

/

J. Change the Active Feature Definition back to Monolithic Island.

Monalithic |sland

le

od

vieS M A/ BH

K. Select the Simple Arc tool from the Arc Between Elements tool group.

Geometry Site Corridors Meodel Detailing
irt/Export e 3;;‘ » ?
n Elements ~ "':'\ = <
b Civil Reports  Lines  Arcs  Point
lards = Toggles = v v -

General Tools o]

> C? 4*,&:{“

eOe S| Exae®
g
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Drawing Production Drawing Utilities iTwin View Help

LV Offsets and Tapers ~ \,fJ ff

A" Reverse Curves ~

HBH Open Profile Madel E
X |45 Set Active Profile -
Modify  Complex Lir

v 2 Spirals * v Geometry * b Profile Creation ~

Circle

Arc Between Points

Arc To Element -

Arc Between Arcs

Arc From Element - |
Arc Between Elements ’I 1 Simple Arc
Complex Transition between Any element and Arc = Spiral Arc Spiral

Ta Taper Arc Taper

S 3 Center Arc

F% 2 Center Arc

B Arc Between Elements

T
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=

L. Construct a curve with a 2’ radius between the edge of the monolithic island and the
18’ offset construction line.

Select Construction Sector
% Parameters:Radius

M. Set the Trim Option to BACK.

Trim/Extend Option
Parameters Trim/Extend o

Page | 253



’{ & Module 7 — Plan Geometry

N. Start the Simple Arc From Element tool.

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

ort/Export ~ e 353 = 7 Offsets and Tapers = HH Open Profile Model
o S g [

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

Civil Reports  Lines Arcs  Point Madify  Complex Lines Curv
dards * Toggles ~ v v - * 2L Spirals ~ v Geometry ~ | |7 Profile Creation ~ = E
General Tools 2 Circle Vert
™ |g? ‘ # f& /~ Arc Between Points
Arc To Element L
— "™ Arc Between Arcs
Arc From Element b =} Simple Arc From Element
Arc Between Elements b "8 Twe Center Arc From Element
Y9 Complex Transition between Any element and Arc ) Spiral Arc From Element

_5-) Reverse Spiral Arc From Element

=) Arc From Element

O. Left click to select the previously placed arc with 2’ radius.

Locate Element <Alt> to Pick Complex
nly

P. Snap to the end point of the arc to locate the start point.

-
-
-
=~
-
-
-
-
-
~
-~

Enter Start Point

|
=
-

- |

-

Page | 254



’{ & Module 7 — Plan Geometry

Q. Snap to the intersection of the 10’ offset line from the Y8 edge of travel and the 14’
offset construction line.

-
-
[
b

2]

A [hrough Point Or Radius /
arameters:Radius | ENCINEE

Complex Element: T_0Scratch8

Feature: Linear'Roadway'Miscellaneous\Target Scratch 0

Mo Active Profile \ Arc
Level: Draft_Construction_Class_Element ((none])

/

R. Left click to set the arc end point, this is not a critical location. Set Trim extend to
NONE.

7
3

T R R RN NN NN NN NN R
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S. Select the Simple Arc tool from the Arc Between Elements tool group and create a
2’ radius arc between the previously placed line and the 10’ offset line.

Select Construction Sector
% Parameters:Radius

T. Setthe trim option to BOTH.

Trim/Extend Option
Parameters: Trim/Extend | Sy e
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U. In this case the reference elements did not trim, in some circumstances for one
reason or another the Trim option may not work correctly. In that case use the
Element Selection tool to highlight the reference elements and activate the drag
handles.

V. Use the drag handles to adjust the end of the reference elements to meet the 2’
radius corner arc.
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W. Repeat for the other concrete island edge.

X. This will complete the edge of the concrete island.
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Y. For the final corner of the island select the Simple Arc tool from the Arc Between
Elements tool group and place an arc with a 25’ radius and a Trim option of BOTH.

Select Construction Sector
& | Parameters:Radius | I

N

11I'I'IIIIIIIIIIIIIIIIIIIIIIIIIIIII

Z. This will complete the island placement.
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-

AA.Repeat this process for the other intersection and turn the Target Scratch O Feature
definition OFF. This will complete the plan geometry layout of the Superstreet
Intersection.

/;:
N F

BB. To finish the design, create the outside 2’-6” curb and gutter line. Set the Active
Feature Definition to Road_Curb and Gutter 2ft-6in.

EQ Road_Curb and Gutter 2ft-6in 'E? ’*A / a-d.‘-l? }? —:i:— .;,”'(
A

i B+ Roadway
- Bridge
- Civil Cell | n| E‘S‘-’ Ca,
[+ Construction Class Element o
- Culvert

= Curb and Gutter

@ Driveway_Drop Type

@ Driveway_Radius Type

- @ Road_Curb and Gutter 1ft-6in
. "4l Foad_Curb and Gutter 2ft-6in
[+l Ditch

[]- Existing | Linear\Roadway'\ Curb and Gutter\Road_Curb and Gutter 2ft-Gin
(- Fence ]

-

Ejl
i =
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CC. Use the Single Offset Entire Element tool to offset the outside pavement lines 2.00’
to create the face of curb line. Make sure to select the intervals and not the base
underlying geometry.

Enter Offset

% Parameters:Offset: | BTN

_____________________ -
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DD.At the areas around the Bulb where the curb line overlaps use the Trim to
Intersection tool from the Modify section of the Drawing ribbon to trim the
elements.

Drawing Utilities iTwin View Help NCDOT Roadway

O+ v~ : =
SX | 4 S A0 HE3 =2 4
Leeed | O~ & - Lod o [ vevereven [ rvevereern [ e
Fence Place Place _ Arc Move Copy Rotate Modify Break  Tim Measure Measure Measu
Tools ~ EI T Smartline Line Tools~ J,\J A & I:‘I?'z. T | Element Element Multiple ‘i' X Distance Radius  Angh
ticn Placement Manipulate Meodify Measure

Trim To Intersection

Lengthen or Shorten element to
intersection

EE. Note that this exercise was intended to demonstrate the tools and concepts for one
way to lay out a superstreet intersection. There are various ways to achieve the
same results. Additionally all dimensions would need to be verified to meet design
vehicle criteria for the specific geometry of each intersection.
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Plan Geometry — Proposed Right of Way

In this section we will review placing RW lines and Markers, this section will only focus on the
placement of the markers and the lines, see additional CONNECT training guidelines for
information on placing labels
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1.Create RW File
A. Create a new design file using the 2D seed file: R-2635C_RDY_ROW.dgn

e This file should be created in the Alignments folder of the training directory
...\Module 7 Plan Geometry\R-2635C\Roadway \Design

@

Attach the Final Survey file R-2635C_NCDOT_FS.dgn located in the FinalSurvey folder.

C. Attach the Existing Terrain Model R-2635C_NCDOT_FS.dgn located in the FinalSurvey
folder.

D. Set the Terrain Active, this will create the 3D Model view.

References (3 of 3 unique, 3 displayed)

Tools  Properties

P o] & = * > & A
E:: T i #, o § ¢ * o 7, >
Slot ™ [=] File Name Model

1 ¥ JAGAFinalsurvey R-2635C-ncdot-fs-552.dgn Default

2 ¥ AAFinalSurvey\R-2635C-L5-ETM.dgn Default

3 ¥ R-2635C_RDY_ROW.dgn Default-3D

E. Attach the Master Alignment file R-2635C_RDY_ALG.dgn from the Alignment folder. Set
the nesting option to Live Nesting and the Depth to 1. This will show all the
individual alighments.

F. Attach the R-2635C_cMD_L.dgn files from the design folder. The CMD file is the file that
will contain the construction limits generated by the model.

G. Turn off the FS file and the ETM file and the 2d View should look like the picture
Below.

vy
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2.Placing RW Lines and Markers Constant Offset
A. In this exercise we will review placing the RW lines and Markers at a constant offset
from the reference centerline. We will be placing the RW along the section of the L
line from Y16 to the end. This section will be 350" wide.
B. Set the Active Feature Definition to P_Right of Way and Control of Access

;EQ|F‘_nghtanayandCorrtrolofﬁccess Q?IE':#A f f —:i:— -;,-":‘ 60‘

¥ Pavement ~
- Profiles

- = Right of Way Oy G2,
c= - P_Cortrol of Access o
P_Right of Way
P_Right of Way and Control of Access

P_ROW ferial Litilty Easement | Linear\Roadway"Right of Way'\P_Right of Way and Control of Access I
P_ROW Pemanent Drainage Easemernt
P_ROW Permanent Drainage Ltiity Easen
FP_ROW Permanent Easement

F_ROW Pemanent Liility Easement
P_ROW Temporary Canstruction Easemer v
£ >

RRRRRR DD R

C. Select the Single Offset Partial tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

t/Export ~ ¥ ;E&fﬁ - 1 Offsets and Tapers ~ B
!:\ s Py O _¢_ ) JH;

Elements L i y
1 Elements Civil Reports Lines Arcs  Paint _*_ Single Offset Entire Element Complex l
ards ~ Toggles ~ E v v " | i Single Offset Partial gty

General Tools Variable Offset Taper

‘Access V|¢?@ﬁ(ﬂ\ f'__- Ratic Offset Taper

HOH
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D. Left click to locate the L centerline just past the Y16 alighnment.

Y16

| Locate Element <Alt> to Pick element in
Ycomplex

Y16

E. Typein 175.00' for the offset and <ENTER> to lock.

Start Parameters - <Alt> Lock To Start
&|Parameters:Offset: |[EEINN |4

F. Snap to the beginning of the first curve past Y16 to set the start station.

Y16

—_—— = —

Start Parameters - <Alt> Lock To Start
& |Parameters: Offset: [175.0000  [4b

Y16
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G. Snap to the end of the curve to set the send station.

End Parameters - <Alt> Lock To End
Distance:End Distance | SPASE

4

Y16

H. Set the Mirror option to YES and left click to accept.

Mirrar
Parameters:Mirror >

I.  This will place a RW/CA element on the left and right side of the L alignment at a
175’ offset from the centerline.

Page | 267



E1 a

’{ ﬁ Module 7 — Plan Geometry

J. Repeat this process for the tangent portion of the alignment and the final arc. Stop
the RW/CA at the end of the pavement.

K. Itisimportant to note that because the elements were created with the horizontal
geometry tools in the modeling workflow that they must be drawn in the direction
of the alighnment, or the symbology will be reversed. The change curve direction tool
will not work on elements created with the Horizontal Geometry tools.

L. Connect the Arc sections of the RW/CA line to the Tangent section using the Line
Between Points tool. This completes the RW lines in this section.
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M. To place the CA Markers, select the Point tool from the Horizontal section of the

Page | 269

Geometry ribbon.

Geometry Site Corridors Maodel Detailing

wort/Export * & . X P - T Offsets and Tapers =
A T\ -/la’j & O _?_ Ju;

Drawing Production Drawing Utilities

ign El ts ~ £ = R C =

A Civil Reports  Lines  Arcs  Point ‘\L Everse burves Meodify  Complex

idards ~ Toggles = v v v » 2. Spirals ~ - Geometry =
General Tools +  Paint

jicesss ~ |€'€? 4 l"I"‘ ,&-\ £+ T Equal Space Points O~ @ '- _.T #

POo9lEESE %

Set the dialog to

B

@

ul

L

Locate Point

Muodify Points

Elevation Mode= Named Terrain Model / Mesh
1. This will place the marker at the elevation of the selected terrain model or
mesh. The markers in the NCDOT workspace will display as 3D cells in the

Default 3D model

2. This can be selected dynamically during the placement if desired

Reference Terrain =

r2635c_ph_tin_040927

Elevation Offset =

0.00’

Rotation Mode =

Relative to Alignment

Reference Alignment =

Leave blank,

this can be selected dynamically

Rotation =

Leave unchecked

Feature Definition =

Control of Access

1. Thisisthe type of marker
being placed

Name =

Elevation »~
Elevation Mode |Named Temain Model / Mesh W |
Reference Terrain |r2635c _ph_tin_040927 w |
Elevation Offset [0.0000 |
Elevation 396.6155
Rotation ~
Rotation Mode |Re|ati\te to alignment o |
Reference Rotation Alignment |L e |
[ Retation |NDD‘DD'DD.D"E |
Feature ~
Festure Definition |Corrtro| of Access v |
Name | ROWMARKER-CA |
Description |Rig|‘rl of Way Marker Control of Access |

Will be completed based on the selected Feature Definition

Description =

Will be completed based on the selected Feature Definition
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O. Left click to accept the Elevation Offset = 0.00’

Enter Offsst
% Elevation:Elevation Offset

P. Left click on the L alignment to locate the Reference Element for Rotation.

Q. Snap to the end of the RW/CA line and left click to enter the first data point

Enter Datz Point

Page | 270



Page | 271

Module 7 — Plan Geometry

For the rotation angle type 90 and enter.

Select Rotation
Raotation: Rotation | 50

Note that the dialog will change to show a bearing, this will be adjusted at each
point to maintain the 90° rotation to the centerline.

Select Rotation

% Rotation: Rotation | [FLENEEEEIENY S

Left click to accept the placement of the CA marker.

5>
Y
>
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U. To place the remaining markers is a simple process, the tool will maintain all the
previous setting and the users only needs to:
e Snap to locate the end point of the RW/CA elements
e Left click to accept the location
e Leftclick to accept the previously set rotation
e Repeat for remaining markers.
e Right click to exist the tool

V. This completes the process of placing the RW lines and markers at a constant offset.
The Default 3D model will show the 3D view of the marker placed at the correct
elevation. These cells are the actual size of the marker and will appear small
compared to some of the other elements.
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Module 7 — Plan Geometry

A. The final step is to place the Station and Offset labels. The annotation tools

contained within the program are currently under development and the current
process may differ from the steps presented below.

MNCDOT Roadway

r%

L]
Named

Boundary =

B. Select the Place Label tool from the Notes section of the Drawing Production
ribbon.
Geometry Site Corridors Meodel Detailing Drawing Production Drawing Utilities iTwin View Help
LS @ B A A pBC

@‘é f v = | BN A A AF AT A A

Clip Create  Update Saved _ Appl Place = Place |Place| Place Edit ChangeText , Element Model
Volume Saved View View Settings Sa\recFVyew Table = Mote |Label| Text Text Attributes /A, * Annotation~ Annotation >

Clip Saved Views G Tables Notes Text IFl Annotations

of Access

4&?4*(&\; i / - Place Label

Place Civil Label

Pl

Mamed Boundaries

C. Set the Dialog for Place a label with a leader

4'% Place Label Settings

=
|

Type:

Favorite Name:
Dimension Style:

Label Rotation:

Start At:

Henizontal Attachment:
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I Place a label with a l=ader
&2 RD_Plan RoW Marker La

‘7 _LbI-RDY-PIn_RoW Mark ... 2y

Harizontal w
Terminator v
Auto w
A l'"é

| vy | m =
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Set the Type to Text Favorite

e This will use a preset text favorite contained within the workspace to set the text
settings

Set the Favorite name to RD_Plan RoW Marker Label

e This is the favorite that will control the text setting

Set the dimension style to _Lbl-RDY-PIn_RoW Marker Label

e This controls the dimension style for the leader portion of the label

5'?.; Place Label Settings - x

[
=

Type]| Text Favonte v

Favorite Name}] 2 RD_Plan RoW Marker La
Dimension Style| &y _Lbl-RDY-PIn_RoW Mark }. Jy

Label Rotation: | Honzontal ]

Start At: | Terminator ~

Auto
Alo|re

Honzental Attachment:

Set the Label Rotation to Horizontal

Set Start At to Terminator

Set Horizontal Attachment to Auto

Check on all three boxes at the bottom of the dialog

e The first box is Annotation Lock, this will set the text based on the scale of the
drawing and will update the text size if a different scale is used

e The second box is Create Associations, this will create an association between
the point that is labeled and the label, is the point is moved the label will
automatically update

e The last is Create Relative Association, this will create an association between
the point and the position of the label so if the points move the entire label will
also move.

JFS Place Label Settings — b4

B
Type: | Text Favorite
Favorite Name: %3 RD_Plan RoW Marker La
Dimension Style: G _Lbl-RDY-PIn_RoW Mark ... Jy
Label Rotation: | Horizental
Start At: | Terminator

Horizontal Attachmen

AlH[re
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K. The first step is to identify the reference element. This is the element that the
station and offset is based on. Left click on the L centerline. This step requires a snap
so if Accusnap is toggled off snap on the L alignment and left click to accept.

L. The reference element will highlight after it has been correctly selected.
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M. Snap to the point to label, in this case the CA Marker.

(B
W

N. Left click to accept the point. At this point the label will display with the default text
shown.

Linear Annotation.Point Station -Linear Annotation.Name
Linear Annotation.Point Ofiset

(RN
W/

O. Left click to place the label and the text will update to indicate the station and offset.

S2 +06.13 -L-
175.00 (LT)

(RN
W/
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P. To place additional labels with the same setting simply snap to the desired location
and then left click to place the label. Repeat this process for the remaining CA
markers.
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4. Place RW Line with Civil Accudraw
A. In this exercise we will see how to use Civil Accudraw to place a RW Marker at a
Precise Station and Offset. See additional training materials for more detailed
information regarding the use of civil accudraw.
B. If the Civil Accudraw Tool bar is not visible go to the General section of the
Geometry ribbon and select the Civil Accudraw tool from the Civil Toggles tool

group.
ome Terrain Geometry Site Corridors Medel Detailing Draw
Wil v Import/Export ¥ Nl 5 g y TFo
[#% Design Elements = K }f ¢ O AR
- . 9 Civil Reports = Lines Arcs  Point
= i Standards ~ Toggles = v - - v A
on General| 2.2

Ciwil Accudraw

t of Way and Cortrol of Access

Activate Rules '-‘.\ @’; D_.J? >>7

Deactivate Rules

% %

Jefault
i . % , .-»E' ,'D B <) sj );9’ Rernove Rules

4  Deactivate Reference Rules

C. This will open the Civil Accudraw tool bar which can be docked by the Feature
Definition toolbar.

eg P_Right of Way and Control of Access v|e? "*A?ﬁ: D_j )y"ﬁ —:i:— "{

D. Toggle On Civil Accudraw and Select the Station Offset mode.
»: Y iw e
5 R o @ -+ L | AL

4 ZAN

TOGGLE CIVIL
ACOCIEIJ %RFAFW STATION-
/ OFFSET
MODE

Page | 278



’{ & Module 7 — Plan Geometry

E. Civil Accudraw is not a tool by itself but works with other civil tools to allow for
precision input based on various modes. Start the Line Between Points tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing

Litilities

iport/Export = bt ;53 a2 7 Offsets and Tapers ~
i Zio ¢ &

= Reverse Curves =

b

:=sign Elements =

Civil Reports = Lines Arcs  Point Modify Complex

andards - Toggles = ' v v * =L Spirals ~ ' Geometry -
General Tools S in= Berueen Points wntal

B - |E? Line To Elernent C a“r ‘ @ Ciw [E} T' ;1'

.

-J'{ Line Between Arcs

YO D | == | &y @ Line From Element
lf_ Chamfer Between Points

F. Note that the heads up display now has inputs for station and offset.

Staticon | FEEEN
Cffset | 0.0000"

Enter Start Point

G. To set the reference alignment type the letter ‘O’ in the station block

Select & reference
element or Feset to
return to command.

Enter Start Point

H. Left click on the L alignment to set the reference station.

i : ——
| —_— R —
————————  |Selectarsference —_—
————J——— |elementorResclio e
l return to command. = — —
] Enter Start Point e
/ \o
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I. Inthe station block enter S2 624+00 (the S2 indicates section 2, the L alignment has
a station equation in it) and in the offset block enter -190.00’

& | Station | TR
&4 Offset |-190.0000

Enter Start Foint

52 +06.13 -L-
175.00 (LT)

J. Left click to accept the station offset location as the start point>

SRR 2 624+58.56)

Offset |-249.7455 52 +06.13 -L-

175,00 (LT
Enter End Paint T
Parameters:Distance | 84 4571 4

W/
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=
-

K. Snap to the beginning of the adjacent RW line. Note that the station and offset
shown in the heads-up display is dynamically updating and matches the label placed
earlier.

LIRS 2 626+06.1
Offset |-175.0000°

Enter End Point
Parameters:Distance | 212.1038 4

52 +06.13 -L-
175.00 (LT)

(R oz
W/ M.1°95,09. 20N o ' &
.1'96.0p, :iy W

L. To place a RW line on the right side type in S2 624+00 and offset of 195.00" and
<ENTER> to lock the station and offset.

P -

—— e

32 0613 -L

175.00 (RT)

& Station | 52 624+00.00
| Offset | [EEIIIN]

Enter Start Point
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M. Left click to accept the start point and snap to the beginning of the adjacent RW line
on the right side. This will complete the RW lines.

£
Fa:a
Ry Y,
1 E—
Fa:a)
NES

N. Markers and labels can be added using the steps outlined in the previous sections.
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Plan Geometry — NC One Map

1. Attach NC One Map Aerial Imagery
A. Open the raster manager.

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTw

(= . BEB-=- R A T

None * ||Prop Models Surface Material = - =g p 2
p - e
E| ~ @ T

T
|| = v || = v - 0 Explorer AttaCh Element Fence Elernent ..
B9 =0 =3 @0 = Tools~ % f ~ Selection W Tools~ I~ Selection =

Attributes D References Selection Selection
eg |No Feature Definition e |e . 5 :*: A E Raster Manager '1""(,
&3 Point Clouds
“J  Reality Mesh

B View 1, Default

mr@du~idoeOoMmanNEmEa®

B. Select attach WMS

B Raster Manager: 0 of 0 listed - *

File | Edit View Display Settings Tools  Utilities

Nee o ER-BIREEEDN IS PASMRO

| Attach P E§ Raster.. 9 Model
Detach El WMS... |
Detach All Eﬂ From Image Server...
Reload ““§ ECWP Image Server...
Save As... Gﬁ Bing Maps...
R Attach Raster Grid
Export 4
Import 4

Batch Convert

1|2|3|4|5|5|T|3| = B B Tint |:| Tran:parency:.

Page | 283



2 :& Module 7 — Plan Geometry

C. Path to the workspace location

..MICROSTATION CONNECT WORKSPACE)Configuration\Organization-
Civil\NCDOT\Image
D. Attach the OneMapLatestOrtho_AttachSettings.xwms file.

E Raster Manager: 1 of 1 listed —

File Edit View Display Settings Tools Utilities

E -]

el Q File Mame Descriptio E Model

=
[ & T OneMaplatestOrtho AttachSettingsxwms v Iv&] R-2635C_RDY_DSN.dgn, Default
i

e

E. This will display the NC One Map Aerial Imagery.
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