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Module 7 ¢ Plan Geometry

About this Practice Workbook...

T

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

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

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

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

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

OpenRoads Designer CONNECT Edition Help (bentley.com)

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

This workbook has been updated for OpenRoads Designer 10.10.XX.XX (2021 Release 1
Update 10).
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3 Module 7 ¢ Plan Geometry

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 Should&valls,Barriers, Guardrail, Bridges, Approach SI&ightOf-Way, Curbs,
Sidewalks, Islands eté/hen 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 gerve 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 traiing modules.

As demonstrated in module &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 workfloast ofthe plan graphics will be
generated from the model.

When placing the Plan Geometry that affects the model; EOT, Paved Shoulder, Sidewalks,
the elements can be placed in ti@&MD file or in the DSN file. The elements can also be placed
with congruction 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 filegth@srequire 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 anltldepend on things like, personal
preference, project complexity, project size.

For thismodule,the tools and methods will be demonstrated in the DSN file usingptimaary
class Feature Definitions. For more information on when and how to use tretraction class
feature definitions within the CMD file see the modules that specifically deal with Corridor
Modeling.
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ifwin  View  Help  NCDOTRoadwey

Model Detailing ~ Drawing Production  Drawing  Utlities
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@1 Selection ‘= % Standards * Toggles ~ - - - * 2L Spirals ~ - Geometry = | Profile Creation ~ - Profiles = ometry v Geometry Redefine Editor Point List
Primary Selectio General Tools Horizontal Vertical Common Tools

TheGeometry Ribboncontainstools that the designer will use to create Horizontal and
Vertical Geometry and phaelements that are based on Civil GeomefrijieRibbonis broken

into 6 sections.

This section of the training Module will only focus on the tools used to ciéatecal
alignments. These tools will include Lirzesl Curves anavill functionvery similarto the tools

used for Horizontal Alignments
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o JUEN o Module 7 ¢ Plan Geometry

Primary & Selection Tool Group
These two (2) groups are common throughoutribeons. To see all the tools in these sections, use the

Homeribbon. The otheribbons 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

GeneralTool Group

Help  NCDOTRoadway

GO Home  Temain _ Geomet Site  Comidors  Model Detailing  Drawing Production  Drawing  Utilities  iTwin  View
a Import/Export ¥ The ?4-‘ » O _ Offsets and Tapers ~ \f“; r_;’ BB Open Profile Model N e UL ox° EI;P K4 x”’ ,\/
& - |45 Design Elements = 1. < 4 X Reverse Curves = |54 Set Active Profile M= = 3 e 4 >

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

Horizontal Tool Group

View  Help  NCDOTRoadway

Open Profile Model b B ‘é

& A ]

mplify Complex Table Event

Home  Temsin  Geometry  Ste  Comidors M
L ! )

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

Comidors  Model Detailing

et /'/ e 4

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

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

win  View  Help

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

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

Drawing Utilities

Ste  Comidos  Model Detailing  Drawing Production

Ly W ‘ 4 O @ T Offsets and Tapers ™ 7

Import/Export
eometry ¥ cometry Redefine Editor Point

Home  Temsin | Geometry

a
- S
) v |95 Design Elements = y -~ X Reverse Curves ™
@ 9 Civil  Reports | Lines Arcs Point — Modify _Complex
@1 %y Standards ¥ Toggles - - v v 2 Spirals ~ - Geometry ™ | |\ Profile Creation *
Primary Selection General Tools Horizontal Vertical Common Tools
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Module 7 ¢ Plan Geometry

(Table 21) Important Tools Used Mertical 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 parggmentor
tapered offsets

A Reverse Curves ~

Create reverse curves between previously drawn elements

ReverseCurves
-‘*‘\-
- Draw individual points, useful for setting Right of Way and
- Easements
Point
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FeatureDefinition Taolbar

Feature Definitions are included in the NCDOT workspace. They are usauitol symbology,
and various other properties that are applied to the geometric elemédntthe same way that
using the correct feature definition for the hooatal 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 addsfiay

in each view will be different. The feature definition will be ubgdhe 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 iDBifile.
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5 2 Module 7 ¢ Plan Geometry

PlanGeometryc Offset and Taperdools Overview

TheOffsets and Tapertool group contains toalhat will be commonly used to design elements
like edge of travel, paved shoulders, and guardrail. @fieets andTaperstool groupis inthe
Horizontal section of theGeometry ribbon. TheOffset and Tapersool group,alongwith the
horizontalLineand Arctools will be the most common tools used for the creation of other Plan
Geometry.

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

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities
fr — | = - -3 -
iort/Export s ;ag O _‘*\_ 4 Offzets and Tapers o ff B
ign Elements - " - ¢ 4 Single Offset Entire El t l¢
Civil Reports  Lines Arcs Point] = 2NIIEVISELERHIEEEMENL = o0y ey
wdards ~ Toeggles - v v v * T seometry * |

b Single Offset Partial

M

General Tools Variable Offset Taper

" |e‘?f 4 I-’I‘-l f&‘ y/; E =L Ratio Offset Taper

B. The dialog allows for incorporating Spiral Geometrgatinga 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. TheSingle Offset Partiaiool functions the same as th@ingle Offset Entire Element
tool but allows theuser 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

yort/Export ~ whye 3 o . _~ Offsets and Tapers
i 2 /S O e~ ——

_* Single Offset Entire Element ]

;ign El ts T
ign Elements Civil Reports = Lines Arcs Point

ndards ~ Toggles ~ v " | D single Offset Partial J'

General Tools -1 Variable Offset Taper
i

v|€€ ‘nﬂl‘arﬂ\f“f D_j /9-:.._ Ratio Offset Taper

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

6'%33';*.2"":—&'.3 —
Parameters ~
Offset; 11.0000
Use Spiral Transitions [_]
Mirrar ]
Femove Offset Rule [
Distance ~
Lock To Start ]
[] Start Distance 1121 4818
Lock To End ]
[] End Distance 1213.8700°
] Length 92.3882
Feature L3
Feature Definition Use Active Featurs
Name GR-RT
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3.Variable Offset Taper
A. TheVariable Offset Tapetool drawsallows the user to specify a beginning and

ending offset distance from the base element. The offset eleénders not have to
be parallel.

Geometry Site Corridors Madel Detailing Drawing Production Drawing Utilities

ort/Export * e 3_%53 7 L =L Offsets and Tapers =
: S O «°F -

! T,
ign Elements - y g

Civil F{-epu:urts Lines  Arcs  Paoint - drplzeiE e A _Complex
dards ¥ apl=e v v " 7 Single Offset Partial seometry v
General Tools =L Variahle Offset Taper

v|e? .’*Aﬁfa n.a? )7'-5.,_ Ratio Offset Taper

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

Parameters L

[] StartOffset  11.0000
] End Offset 8.5756
Mirror ]

Distance ~

Lock To Start [

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

[ End Distance [350.0000° |
[] Length |251]'I]'I]'I]' |

Feature -~

Feature Definition  Llse Active Feature

Mame GR-RT
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4.Ratio Offset Taper
A. TheRatio Offset Tapetool functionslike the Variable Offset Tapetool 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 ~ _\lf_ 3%5?5 o O If =L Offsets and Tapers ~ ~
nElements = ! = . o5 .
- Ciwil Reports | Lines  Arcs  Point | — L) 2 it Ez e [ At
idards * Toggles = v v - - - 3¢

General Tools

Single Offset Partial
Variable Offset Taper

Ve M A /I

B

S

~L
=L

Ratio Offset Taper

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

Start Offset  0.0000

Ratio 10:1

[l

Mirrar

Distance

Lock To Start [

Lock ToEnd [

Start Distance 32 6407

[

End Distance |117.8087

[

Length

Feature
Feature Definition

MName GR-RT

35.1630

lse Active Feature

-~
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PlanGeometryc 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 groopof
can create various Reverse Curve combinations between reference riethat will be useful
for edge of pavement transition3 his tool group could also be used in conjunction with the
Horizontal Line and Arc tools to create alignments, particulamgite detour alignments.

1.Reverse Curves

Geometry Site Corridors Medel Detailing Drawing Production Drawing Utilities

ort/Export ~ _\,I,/_ £ r o =L Offsets and Tapers ~
2 /O 9 37

P, -
gn Elerments = ' -4 Reverse Curves v wa e e
Complex

Fometny =

Civil R;EFIDI"tS Lines Arcs  Point
dards ~ Toggles N N N N 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.
B. When an element is placed into a dgn fileete 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°

C. 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.

D. 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 dited.

NS0°00'00.0"E .
160.6459°
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‘{ 31; Module 7 ¢ Plan Geometry

E. 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.

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

@ @ @

NI0°00'00.0°E
500.0000°

F. Any edit to the text manipulators for the base element will be reflected in the
intervals.

g
305
& &
|::.|.
S
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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
Line intersections, the designer may choose $egle Offset Partigdtlementtool 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 avitiled controlled access facility that will have very
few, if any, breaks the design may use fiagle Offset Entire Elememdol creating

a single base element, but because there will be very few breaks there will be very
few intervals created.

Differenttools 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 Geometryc DSN Draftind=dge ofPavement

Throughout the rest of this trainingnodule,we will focus on creating elements in the DSN file.
As noted in the introduction nadll the elements need to be placed in tReSNile. Based on
user preference most if naill these elements could belaced 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 \@&ments 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 sothe tapers
and transitions.
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1.Create the DSN File
A. Create a new design file using the 2D sBked R2635C_RDYDSNdgn

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

B. Attachthe Final Survey file2635C_NCDOT_ggnlocated in the FinalSurvey folder
C. Attach the Existing Terrain Modeb635C_NCDOT_ggnlocated 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

e ] & 5 * ] & i
E:: h 2 -4 e X & L i J 4
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

E. Attach the Master Alignment file-2635C RDY_ALG.dgfifom the Alignment folder. Set
the nesting option to Live Nesting and the Depth to 1. This will siibive
individual alignments.

F. Turn off the FS file and the ETM file and the 2d View should loothékgicture
Below.
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2.Pavement Lineg Inside Edge of Travél
In this section we will use th@ffsets and Tapertoolsand Reverse Curviools to
create Edge of Travel and Paved shoulder lines for various alignments. As
demonstrated in the Initial Corridor Modeling training module most if albthese
lines can be generated through the Modeling Process and displayed in the CMD file.
Usingthe model to generate plan view linework is the preferred workflow. This
module and this sectioare 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 tocontrol the model.

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

-LCl- WESTERN WAKE FREEWAY %

- TR S S - I - S - | S 2 ELd A NUIPUN | SN SN —
. 17" WGR 17" WGR
Z . E =
On 12 | — 14 12 & F
wE| | - CROWN | GRADE s GRADE | CROWN R 28 VAR, SLOPES
S| L tops | > POINT, | POINT, = 12PS | POINT | /POINT 2, W Ps g 3o SEE X_SECTIONS
= | - ) i 2 ooz T @ Ui & i LG EI
oo 02 o o
[ a2 — - i g p oo g ea@ ¥ 00§ 0 00 [es| | re1 BN onsma arouo
SHIGINAL GROUND Bl = — e e S e W T BVC e 3
— S S . N — 15 b [ — ] i Gl
H i — =8 e i
1 ol 17 ¥4 . . 17 34"

VAR SLOPES 3 Ly

SEE X-SECTIONS GRADE TO THIS LINE —

TYPICAL SECTION NO.1

T TyQ aSRAIFIY 2 ARGK
1. ¢KAa gAff GNIXyaAlGAzy G2 cnQ aSRALY

T ocQ ¢&LIAOLFE ¢NI @St [lYyS 2AR(K
T MmHQ tIF @SR aSRAlIY { K2dzZ RSNA
T MmHQ tI @SR hdziaARS { K2dzZ RSNA
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B. Setthe Feature Definition to RoaBdge of Travel. This is under
LineakRoadwayPavement.

‘EQ |Hoad_Edge of Travel e? ‘ ‘_'*'_‘ f&‘\ f a-a? yf ‘:i:‘ -,-_.-“f
— (-l Existing ~
u oy - Fence
o @ Guardrail and Bamier | 3 Gy 2,
7] o S

¥ 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 theSingle Offset Entire Elememdol. 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 ~ Y 3&? 2 4 Offsets and Tapers B
x.T_\ ¢ 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

| Lek v|ef Muu A /B -

/-

Ratio Offset Taper

if-
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E.

F.
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In the dialog box set
 h ¥ FasS dHak of thamedian width
1 Use Spiral TransitionsChecked
1. This will match the spiral transitions in the centerline alignment.
1 Mirror ¢ Checked
1. This will mirror the offset and create both side of the median at the same

time.
1 The name will automatically be filled in based on the Feature Definition.
4’%’;5':‘:&:“:&:5 —
Parameters -~
Offset
Use Spiral Transitions
Mirror
Remove Offset Rule [
Feature -~
Feature Definition Use Active Feature
Name

Left click to locate the L centerline.

|~

Locate Element <Alt to Pick element in
complex

[ STG Ot A0l G2 FOOSLI (K% na impoiatior AiF
task.

Enter Offset

& | Parameters: Offset | BRI

odpdnnC
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G. Left click to accept the option to Mor the element.

Mirrar
Parameters:Mirror | [y e

\

H¢KFEG gAff O2YLI SGS GKS G22tx LIXFOAYy3 (G2 A
on each side of the centerline.

\
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|. Now we wantto add &ansitonFf N2Y | TyQ YSRALFLY G2 |
lastcurve on the L Line.

Y16

Y18

TRANSISTION
LOCATION

J. Use theElement Selectiorool 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

M. Use theElement Selectiorool to select the right edge of pavement and highlight
the drag handles and text manipulators.

N 123

o
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N. Use the cursor to pick the arrow that is parallel to the edge of travel line, and left
click toactivate the drag handle.

LENGTH DRAG i
HANDLE -

O. Drag the 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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4 ig; Module 7 ¢ Plan Geometry

P. The two lines will now end at theame location.

Q. Use theElement Selectioroo 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. Thisciguse of the
snap rule created in the previous operation.

R. To construct the remaining portion of the edge of travel line that will be for the
aSO0A2Yy 6 A0K (KSSingle@fseYfSaRidoblyn thisSifudighive G K S
can use the tool becaeswe 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 * _\lf_ A 2 1V Offsets and Tapers = 71""(
¥ /0O 9= -

! RS
ign Elements ~ : Single Offset Entire Element

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

General Tools L Variable Offset Taper

-
- |e{$ ‘I’I‘Ir&‘\ {;!’;; g_j y‘/‘ <L Ratio Offset Taper
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1 3/ Module 7 ¢ Plan Geometry

S. In the dialog box set
T h¥FasSad I onQ
1 Use spiral transitiong Checked
1 Mirror ¢ Checked
1 There are some additionakttingsto preset begin and end statn 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)) Hh‘ﬁ'"‘*—-.,
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A Module 7 ¢ Plan Geometry

V. At theheadsupdisplay 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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Module 7 ¢ Plan Geometry

/i

X. ¢ KA a

gAff O2YLX SGS (GKS

offset from the L centerline on each side.

Page |31

G22f

Iy R



i

4 ig; Module 7 ¢ Plan Geometry

3.Pavement Lineg Revese Curvelransitions
A. Thelaststepitocreatel KS G NI yaAGA2Yy FTNRY (KS T1yQ YSF
reversing curvesStart theReverse Transitiotool.

Gecmetry Site Corridors Medel Detailing Drawing Production Drawing Utilities

port/Export ~ e 5 » IV Offsets and Tapers ~ f’f
w2/ 0O e Wt

sign Elernents = == Reverse Curves »

Civil Reports | Lines Arcs Point kMadife  Complex
ndards Toggles ~ N " N T A Reverse Curve By Angle eometry ¥
General Tools ZE&  Reverse Curve By Radii Ratio
- [ 2 o —
|e g ‘ l+-l A f o_j / == Reverse Curve By Tangent
A Lineat Angle
~_  Reverse Transition

B. In the dialog box set

1 Trim/Extend = Ahead
T {GFNI h¥FasSdad ' nonnQ
T 9YyR h¥FasSa I nonnQ
 Backwl RAdzA I wmMpZnnndnnQ
T [AYSIENI ¢NFYaAAGAR2Y [Sy3idK I nodannQ
1. This is the tangent length between the reversing curves
T ' KSIFR wlkRAdza I mpZnnndnnQ
1 Loop Option = None
5 Reverse Transition ~ —
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 v
Feature ~
Feature Definition Lze Active Feature
Name ROD_EQT
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‘{ 31; Module 7 ¢ Plan Geometry

z

C. Leftclickonthd STiG SR3IS 2F LI BSYSyd Ay (GKS T1yQ Y
element.

Locate First Element

D.[ STd OftAO1 G2 FO0OSLIW GKS AyAdGAlIf 2FFasSa T

Enter Start Offset
% Parameters:Start Offset

E. Left click on the left edge of pavementinttéQ YSRALY &aSOGA2y G2
secondelement.

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))

——
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‘% 31; Module 7 ¢ Plan Geometry

Enter End Offset
& | Parameters:End Offset

G. Leftclicktol OOSLIG GKS [AYSIENI ¢NFXyardgaAzy

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

7 A

[ Sy3idK

H{ylIL 2 (K SYR 2F (KS SR3AS 2F GNI} @St Ay

—_— 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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Module 7 ¢ Plan Geometry

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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Module 7 ¢ Plan Geometry

4.Pawement Lines; Inside Shoulder

A.

C.

Page |37

¢tKS AY&aARS SR3IS 2F GNI @St Aa O2YLIX S
aSOUA2YyT GUKS GNYXyaArAdrazy aSOiA2ys YR
have very few breaks, and therefore very few intervals fitoissible to use the
Complex By Elemertbol 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 osa@ate
Complex Geometry for horizontal alignments.

Start theComplex By Elemertool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin Vi

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

F_| . : - c = % Set Active |
gn Hlements Civil Reports = Lines Arcs  Point BYErsE e Modify = Complex l

dards ~ Toggles » - v = 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

Left click 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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’{ ﬁ Module 7 ¢ Plan Geometry

D. This will select the entire left edge of travel. Left click to accept thepbexn
element.

Accept Complex

E. Repeat the process for the right side edge of travel line.
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Module 7 ¢ Plan Geometry

F. Change the Active Feature Definition to Road_Paved Shoulder

EQ Road_Paved Shoulder

Tt @A S S

G. Start theSingle Offset Entire Elememool.

Geometry Site

ort/Export * _\lf_
ey
Elements = !
gn Elements Civil
dards Toggles -

General Tools

Corridors Model Detailing Drawing Production Drawing Utilities

3;&%

R-Eports Lines  Arcs  Point] =

» L, F Offsets and Tapers *
/O < =

¥ Single Offset Entire Elernent

Complex
" Single Offset Partial Jecrmetry ¥

=L Variable Offset Taper

v‘e? .’*AXQ D_j yy:,-:!; Ratio Offset Taper

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

Ise Spiral Transitions

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

| Locate Element <4lt= 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 theheadsup prompt type 12 and <ENTER> to lock.
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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 theDownArrow 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 Lineg Ramps
A. To create the outside edge of pavemdinies,use theSingle Offset Partiaiool 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 he Active Feature Definition to Road_Edge of Travel

e@ Road_Edge of Travel v|9€ 4+f&‘\ﬁ; D_j / —:%i— “'(

C. Start the Single Offset Partial tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

wrt/Export whe 3 a F Offsets and Tapers ~
i % 2 /O 9 =7

ign Elements = ap

Civil Reports | Lines  Arcs  Point | — 3w, 2= T3 =

Complex
ndards - Toggles = -

Single Offset Partial R

General Tools

A

Varnable Uffset [aper

-

v|ef M A /B

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 aredoas that
element. If the inside edge of travel shifts for any reason the outside edge of travel
gAtft ldzi2YFGAOFEte&e R2dzald 02 YIAYyUlAy

= ——— | |Locate Element <Alt> to Pick element in
I::-n'pl&:-r.
— Complex Element: RD_EOTE
Feature: LinsariRoadway'FavementiRoad_Edge of Travel

""" No Active Profile \ Line
" level: Prop Edge of Travel ((none))

Ratio Offset Taper
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‘% 31; Module 7 ¢ Plan Geometry

E.OYGSNI ocQ F2NJ GKS 2FFasSaid FyR ayl L (2
starn location.

/
¥ —
l Start Farameters - <Alt> Lock To Start 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.

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.

opp g BUA
\Q\Q —

|. 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 outsidedge of pavement on the right side using the same process with
the Single Offset Partietiool.
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M. Change the Active Feature Definition to Road_Paved Shoulder

eg Road_Paved Shoulder w |E? ‘*A fa 0-43? y? —:ii— J'(

-

N. Using theSingle Offset Entire Elememool offset thenewlycreated outside edge of
pavementh Yy S& mMHQ (G2 ONBFGS (GKS 2dziaARS LI OSSR
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Module 7 ¢ Plan Geometry

AddingAuxiliary Lanes

1.Auxillary Lanes
A. In this exercise we will add an acceleration lane for Ramp B at the Y14 Interchange.

¢ KA A
typical lane configuration.

I OO0OSt SN GA2Y

tEryS GAft

B. Ste the Active Feature Definition to Road_Edge of Travel

e@ Road_Edge of Travel

veS M A /B

0S tennQ

C. Start theSingle Offset Partiaiool and set the dialog
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¢ h¥FasSa T
¢ [ Syadk T

4'%7: Single Offset F

Parameters

Offset;

ny ®nnQ
cnnonnqQ

|-48.0000

Use Spiral Transitions

Mirrar

[

Remove Offzet Rule [ ]

Distance

Lock To Start
[] Start Distance

Lock To End

End Distance

Length

Feature
Feature Definition

MName

L
15183.0541"

[

uuuuu

600.0000
L3

|se Active Feature

RD_EOT

t2y3



’{ _‘é Module 7 ¢ Plan Geometry

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.{ylIL 2 GKS 0S3IAYyyAy3d 2F GKS NI YL FfATyYS
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 thecursorto the left of the start point to set the direction of the offset
element and left click to accept the lengthofn n Q

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

H. To draw the taper portion of the acceleratiteme, select theVariable Offset Taper

Module 7 ¢ Plan Geometry

tool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Litilities
wort/Export - _\L*’_ _af’?‘ 7 P Offsets and Tapers = f)j B
ign Elements = " '/;?6 = O ﬂq}_ T _— "H; |4
9 Civil Reports | Lines Arcs  Point | = Single Offset Entire Element _Complex '
wdards EIDET " ” "0 Single Offset Partial seometry ¥ | ¢

General Tools =L Variable Offset Taper
- |ﬁ‘€ “ "I"‘ r.---\'6‘ y’; g.a? */; <L Ratio Offset Taper
l. Inthe dialog box set
1 StartOffset=ny ®nn Q 2
! EndOffset=0c ®nn Q -

1. Note thatgenerallyit is Parameters »
preferable to use the same Start Offset  -48.0000
elgmfant as a reference when End Offset  .36.0000
building other elements. _
Forexample to set the outside Mirror [
of the guxmarylane we used N Distance -
the inside edge of travel, so it is ok Tos
preferable to use the inside ock ToStart [ ]
edge of travel to sethe [] Start Distance 14583.0541°
taper offsets.This will also help Lock ToEnd [
avoid the problem of circular End Distance 145830541
references. Lencth 3000000

A % A A % % 0 .
T {80 GKS tS8Sy3aik (2 =
1. This is the length of the taper Feature A

measured along the
reference element.
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J. Left click the inside edge of travel to locate the reference element.

Locate Element <Alt= to Pick element in
| complex

K. Snap to the end ahe auxiliary lane to set the start point and accept the offset of
ny®nnQ FTNRBRY (GKS NBFSNByOS StSYSyio

| 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))

i

o
5% _
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L. Move thecursorto the left to set the taper in the correct location and left click to
FOOSLIWI GKS fSy3aGdK 2F onnodnnQ YR GKS SyR
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 _Pavedufer

EQ Road_Paved Shoulder v |E? ‘*A 69; n-a? / —:i:— "'(

-
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Module 7 ¢ Plan Geometry

O. Use theSingle Offset Entire Elemendol to offset the auxiliary lane edge of travel
nennQ G2 ONBIGS GKS LI OSR R S

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

Q. Switch to theDrawing ribbon.

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

= i 2 O~+ %~ OO O
e . k LR e iy / J = PEE
ault ((none]) Q [ ] i - Q] P /El O A - ]

0 v|@o <[40

utes

i
Explorer Attach Element Fence Place  Place Move Copy F
%Q:I‘ B~ selection B Tools~ [~ smartline Line T°°|5' [“J A~
Primary Selection Placement Mani

— Me! @ A/ B 50

Drawing Utilities iTwin View Help

i

Fence Place  Place
4 Tools~ EI ™  Smartline Line Tools~ !‘s‘ﬁ A~

«ction

I_“! oo ||-+-_‘¢:_' ]
Lo /u /./:..A. 1

[E—

R. Locate thelrim to Intersectiontool in the Modify section of theDrawing ribbon.

MCDOT Roadway

L5

I
L

~ &~
M0d|fy Break Trim
Element Element Multiple ~7 * %

Modify

Arc Move Copy Rotate IH % .

Placement Manipulate
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S. Use the Trim to Intersection tool to trim the lines to meet. This tool wenkssame
in CONNECT as it did in SS2.

T. This will intersect the paved shoulder lines.

U. Repeat for the edge of travel line.

Page |51



Sl i | s P
e T

{F

Module 7 ¢ Plan Geometry

V. Switch back to thé&seometry ribbonand using theSingle Offset Entire Elemendol
complete the pavement line drafting for Ramp B.
T mcQ [IYS 6ARIGK mHQ (G2 (GKS 2
T nQ tlI @SR &aK2dz RSN AYaARS |y
1 Use the correct Feature Definition

%

z(i

o
N QX

AR
dzii

¢
Q¢ ()
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Module 7 ¢ Plan Geometry

Gore Areas

1.Gore Area Drafting
A. To draft thegore area pavemerines,we will need some construction class
elements. Change the Feature DefinitionTtarget Scratch Onder
LineakRoadwayMiscellaneous

i@ | Target Scratch 0 e® J*Af/)_:_ _;"
= Miscellaneous ~

n @ Draft_DNC

m - @ Drain_Grade Fixed Tie w2

@ Target Scratch [
- @ Target Scratch
@ Target Scratch 3
- @ Target Scratch 4
- @ Target Scratch 5
- @ Target Scratch & w

- @ Geom_Civil_Cell_Control
- @@ Matchline
@ PRoad Driveway Back

e

| Linear\Roadway\Mis

cellanecus\ Target Scratch O

B. Use theSingle Offset Partiali 2
iKS

offset¥ N2 Y

S
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‘{ 3‘/ Module 7 ¢ Plan Geometry

C. Change the active Feature Definition back to Road_Btigeavel. 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? "*rﬂ‘\ﬁ’; D_ﬂ? / —:;:— "'(

MATCH EXISTING FEATUR

D. Use the line from element tool to drawlme perpendicular from the L edge of travel
G2 GKS Ay dSNESOieraddyhe taifip eligé Sftrawel. Q 2 FFaSd € A

Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

* & Import/Export * e ) Fs L,V Offsets and Tapers =
@ ¥ A O % N

7% Design Elements -~ Reverse Curves ~
|45 D El ts v

Civil R-eports Lines Arcs Point Modify  Complex
9 Standards * Teggles - v - v ~ =L Spirals ~ v Geometry =
General Tools " Line Between Paints wntal
| " - |€? - Line To Element v f

-

)-c Line Between Arcs

i‘ ® e ’0 o3 & i) CS{ ﬂ Line From Elerment -
7" Chamfer Between Points ¥ spiral Line From Element

Simple Line From Element

Curve Line From Element
By Angle From Element

FEN
2y Line From Element

E. Left click to pick the L edge of travel
____--'--.-_ /
/"Wﬁ:ﬁllll-iilllll
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F.ISTO OftA01 G2 | OOSLIW 2FFasSt 2F nonnQ
Enter Offset
&Y Parameters:Offset

G.{ylLl G2 GKS AYyUiUSNERSOlA2Y 2F (KS mnQ 2F7FaSs
start point.

H. {SG adFrNI RAAGIYOS Ay RAFE23 (G2 nodnnQ

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

I. Left click to accept Skew angle 090
Enter Skew

&b | Parameters:Skew 4

y 2F mMnQ h¥FasSid tAyS |
g MnodnnQ

Enter End Distance
Parameters:End Distance | S
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Module 7 ¢ Plan Geometry

K. Set the trim extend option to None
Trim/Extend

Parameters: Trim/Extend | [ ™

L. Use theTrim to Intersectiontool from the Modify sectionof the Drawing ribbonto
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.

Page |56



N.

Module 7 ¢ Plan Geometry

Practice using th®ffset and Tapetools by completing the remaining ramprg
sections

O.
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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 Bavement 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
element are in the CMD file or whether the elements are in the DSN file.



g & Module 7 ¢ Plan Geometry

PlanGeometry¢ 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 transitioasp terminals, lane lines and
concreteislands

As previously noted most if nail 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 teate 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 Oveg Bridge onY14 Over L
A. The bridge on Y14 over Lis4aned SOU A2y X (GKS GKNX¥z tlFySa
OSYGSNJ GdzNy flyS Aa mMcQ ¢gARSSE (KS aK?z
OF NNASNI NFYAf&a 2F 1TcdnnQd ¢KS SAAY FyR
MAMPTCQ FNRBY GKS [ OSYGSNIAY
B. Setthe Active Feature Definition to Bridge_Approach Slab

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

C. Select theSingle Offset Partiatool.

o)
So

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

ort/Export ™ e 2 a L CF Offcets and Tapers ™ B
i @ ¥ /O ¢t =

RS

Elements - oo : i
= b S Civil Reports | Lines Arcs  Point o Hglecieg BiieBaead Complex |
idards = Toggles - - - - =

7 Single Offset Partial jeometry * |
I

General Tools =L Variable Offset Taper

v|€!ﬂ? "*,‘E‘-\f; D..j yy)-‘:l: Ratio Offset Taper ;‘T‘ ff-'ﬁf.j{

D. Left click to pick the L centerline.

\
\

\

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

\
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E.OYOUSNI Mmam®dTcQ F2N GKS 2FFaSi yR LINBaa 09

\

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

F. Left click to set a start point. The start point is noticet, 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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Module 7 ¢ Plan Geometry

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
2T MamM®dTcQ FNRBY GKS [ OSYGSNIAyYySo

PN

\

BEGIN

BRID&

END
BRIDGH
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I. Change the Active Feature Definition to Bridge_Railing Face

E{;} Bridge_Railing Face — |!? ‘ #: A f .g.a? /

J. Using theSingle OffsePartialtool and the same process used to create the begin
YR SYyR ONAR3IS fAySasz ONBIGS GKS AyaiRs
Y14 centerline

\\

BRIDGE RAI

AR
\\ \\ \\

BRIDGE RAIl
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K. Switch to theDrawing ribbonand select thel'rim to Intersectiontool from the

Modify sedion.
Madel Detailing Drawing Production Utilities iTwin View Help NCDOT Roadway
cerats A0 HEL = 2 4
i H % o —g - —= == =
: Measure Measure Measun

k BE X 4 / . O-+-#- O C
| Ova -~ LY T am
Move Copy Rotate Modify Break  Trim  _
Element Element Multiple 1 7 X Distance Radius Angle
P g

S S o R
L | ‘
| v @ i

Attach El t Fence pl Pl Arc
rer Emen ace ace e

Tools~ %2~ G | selection B Tools~ [ v Smartline Line Tools™ A~ A - L

Primary Selection Placement Manipulate Medify Measure
B g = 2 7 3 3
u 'A‘ f 9) : _’\W:_ "(v‘ @ O @D -f Lt L\}{ Trim To Intersection
Lengthen or Shorten element to m
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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1 3/ Module 7 ¢ Plan Geometry

M. Change the Active Feature Definition back to Bridge_Approach Slab.

EQ Bridge_Approach Slab v| E? 4* A f o /

N. Start theSingle Offset Partiatool. In the dialogbox e®@ NJ Hp ®dnnQ F2NJ G§KS
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 YXknterline

\

A

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 thecursor 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.

1 Step1l
Locate Element <4lt= to Pick
element in complex
1 Step2
1
\ \ | Start Parameters - <Alt> Lock To Start
\ \ Parameters: Offset: 4
1 Step3
End Parameters - <Alt= Lock To
End
& Distance:Length | EEIIII
\ \
1 Step4
Mirrar
Parameters: Mirror | [5 g
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T. Select theLine Between Pointgool.

Geometry Site Corndors Model Detailing Drawing Proeduction Drawing Litilities il

sort/Export ~ F : ¥ P 2 . 7 Offsets and Tapers = 22
,r:\ :’?" e O ﬂ_ \f.;

sign El ts - - AR C v 5

Fign Hements Civil Reports | | Lines Arcs  Point ‘__;L SYETE e Madify Complex =

ndards ~ Toggles - v - i * 2L Spirals ~ T Geometry | |
General Tools . Line Between Points ntal

- |e!:? “ Cine To Element N @ O~ @ T _j ‘5‘—4{

-}-c Line Between Arcs

,O € S} == ':Sé,' (f‘l Line From Element »
,,_ Chamfer Between Points \

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 dasignt]
GKAOK A& | wHpdnnQ f2y3 I LIWNRFOK aftlood

Enter End Point
Parameters: Distance | IEXEEH 4

—
Mal 000S:HEN \[
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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 exiseeis 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 Oveg Y14 Pavement Lines

A. The Y14 Typical Section iS-aned K2 dzf RSNJ aSOG A2y > GKS KNz
thS OSYGSNI GdzZNYy f+FyS A& wmc QTomidiniZethe ¢ KSNB | N
number of intervals created we are going to draw the pavement lines in 4 sections.
1 The Begin Paving Station 14+00 to the Ramp A/B terminals
1 Ramp A/B terminals to the Bridge
1 TheBridge to the Ramp C/D terminals
1 Ramp C/D terminals to the End Paving Station 48+50.00

B. Set the Active Feature Definition to Re&dge of Travel

*?g' Road_Edge of Travel e |’b"€ "/'-.Jlxarﬂ\ gf n-a? /

C. The first edge of pavement section we will create are the sections inside the
interchange. These pavementsed 2y a ¢Aff 0SS GKS Fdzf £ LI @S
side. After completing thessectionswe will draw the Intersection return radius
and after the radius areompleted,we can draw the pavement edges that taper
back to the existing pavement width.
D. Stat by setting the Active Feature Definition to Road_Edge of Travel.

*?g' Road_Edge of Travel - |€.€f .";ulnrﬂ_\ g’ﬂ:: o-c'? /

E. Start theSingle Offset Partiaiool to create the edge of travel line. i inthe
Offsets and Tapetool group in theHorizontal section of theGeometry ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities
rt/Export ~ et oy a <L Offsets and Tapers * |
El p e X ¢ S O ¢ = . e
n Elements = ’ i = '
Ciwil Reports | Lines Arcs  Peoint | — feelz Slied Bl zead _Complex
lards Toggles~ - " " * | TF Single Offset Partial jeometry ~

General Tools

-
=L Variable Offset Taper
L

v]e$ M A B

Ratic Offset Taper
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F. Left click tolocate the Y14 07 ://e/r/l/l/r;/e/ // ////
[T I

G. Attheheadsuppromptenter-oH ®nnQ F2NJ 6KS 2FFaSao

i
4

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

H. Left click near the Ramp 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.

pay
///

N Nniaini
1]
ol
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J. Set the mirror option to YES and left clickatept.

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/Dramptermiiad = dzAS G KS &l YS onodonnQ 2FFasSid

/ .
/ Wi

M. Use theTrim to Elementool from the Modify section of theDrawing ribbonto
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 O‘z = o D :ti: AR L B ?‘ A
R — /EI e S o Y e H 4 - @ == == ==

A

Fence Place Place _Arc Move Copy Rotate N o Modify Break Trim Measure Measure Measure
Tools~ B~ Smartline Line Toolsw A~ A ~ ¢ = " Element Element Multiple 1 * X Distance Radius  Angle
ection Placement Manipulate Modify Measure
@ O D) , ;j é__,( 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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Module 7 ¢ Plan Geometry

P. All the edge of pavement lines should now meet the approach slab.
/// //// / /// ///
B [ [ / [ [/

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 Oveg Y14 Ramp Intersection Radius
A. In thissection wewill createthe 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 8-14
F-3
5o
75° SKEW
o3
* E Y-
;
90° SKEW
¥ €

105° SKEW

SUGGESTED RAMP TERMINAL RADII
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B. Startby creatingthe edge of pavement radon the side of the ramp that is closes to
0KS ONAR3IST GKS&S NIRAA I NB GKS arayLX Sad
and start theSimple Araool from the Arc Between Elementtool group in the
Horizontal section ofthe 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

El ts ~ AR C v 4% Set Active Profile
Ul Ciwil Reports Lines = Arcs  Point <1 REVErse Lunves Modify  Complex & Lin

dards ~ Toggles ~ v = * 2 Spirals ~ Geometry * | | Profile Creation ~ v
General Tools O Circle
~ |e!1? “ l"I"‘ (.é ;’d Arc Between Points

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

Complex Transition between Any element and Arc
C. In the dialog box set the
1 Trim/Extend option = Both
T wtRAdza I' mMmnodnnQ
1 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.

JF—T Simple —
Parameters L
Trim/Extend |Bnth w |
Radius  [10.0000 |
Loop L]
Feature Ed

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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5 7] Module 7 ¢ Plan Geometry

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

/// // / / // // /4 //
i i .

J. Now place the curve for the right turn movement from Ramp A to Y14. The skew at
this location is 105 Basedonthé@ G I Y R NR LJX | OS I o -OSy i SNBR
TPMPNQ 6AGK | pQ 2FFaSiod ¢KAa OdzNBS oGAf €
Start theArc Between Elementtool from the Arc Between Elementtool group
located in theHorizontal section of theGeometry ribbon.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View Help
t/Export ~ Fin > A i F Offsets and Tapers ~ EH Open Profile Model
FEI i _’T\_ ;&, L m _‘:‘_ R C i \f‘; [ S:EA tive Profil E
- # ! - a5 ctive Profile
s Ciwil Reports | Lines = Arcs Point ‘\L BuersE LuIves Modify  Complex : Lir
ards = Toggles = - - - * £ Spirals ~ v Geometry * | [ Profile Creation = |
General Tools O Circle

~ |€ J "'I"' / "ﬂ Arc Between Points

Arc To Element

3 Arc Between Arcs
OY D BE &g
Arc From Element r
Arc Between Elements L4 Simple Arc

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

2 Center Arc

R ABRE AD

Arc Between Elements

K. We selected this tool instead of tt.eCenter Ard¢ool because it will allow for the arc
to tie at an offset to the reference element.
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L. Set the dialog to match the desired 3 center arc design parameters

Page |79

T

= =4 =4 4 A

Trim/Extend = Both

1. Because we will bgyingto 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. This is the radius of the central

curve

O]l h¥Fasi
1. This is the offset from the back
reference element, we will use
the Ramp A edge of travel so the
2FFfasSi akKz2dzZd R
Ahead Offset=0 H dn n Q
1. This is the offset from the

Y14 centerline

reference element.

Back Taper = none

Back Transition = Curve

Method = Offset

wlkRAdzA T MpndnnQ

h¥FasSad I ponnQ

1. This is the offset where the
back curve is tangent to the

central curve
Ahead Taper = None

Ahead Transition = Curve

Method = Offset

RadiussmpnodnnQ
h¥F¥asSd I ponnQ

e

Parameters

Trim/Extend Back

Radius  |75.0000

Back Offset  0.0000

nennQ Ahezd Offset |-32.0000

Loop U]
Back Taper
N Method None

Back Transition

Type Curve

Method Offset

Radius 150.0000

Offset 50000
Ahead Taper

Method MNene

Ahead Transition

Type Curve

Method Cffset

Radius 150 0000

Offset 5.0000
Feature

Feature Defimtion  Lse Active Feature

-~

Mame ROD_ECT
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M. L€t click on the Ramp A edge of travel to locate the first element. Because of the
way the dialog is setto havethe Ba@k Fa S 06S nonnQ AG A& AYLXE
edge of travel is selected first as the Back Element.

i

| Locate First Element <Alt> to Pick
N.ISFG Ot A0l G2 FOOSLIWI GKS nodnnQ 2FFasSao

Components of Complex

Enter Back Offset
% Farameters:Back Offsst

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

element.
e 17

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

Page |80



..-" 1 ) '.__

’{ ﬁ Module 7 ¢ Plan Geometry

P. Left click to accept the Offsetas H ®nn Q> YI 1S &adzNB G2 LI I OS
side of Y14, if not the sign of tludfset willchangeand 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_________,.

Vf?q-
:
=
=
Select Construction Sector ql )
% Parameters:Radius 9 | ',:;1
.
]
]
I
| \
e ______= :__..c-_-:':::
Zeee8e< ”
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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 tiikamp A edge of travel line.

/
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T. The Ramp B intersection curve requires the same desigapt forthe Ahead Offset

whichwillbe 4Q3 GKA& gAff ff2¢ F2NI I NRARIKGIG G daN
Modify the dialog box entry for an Ahead off&tf ny ®nn Q
4'%} Arc Be — X
Parameters Ll
Trim/Extend |Eack ~ |
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
nonnQ 2FFaStd ¢KS |, mn OSY(dSNI thgfheaddAff 0S
hFFaSid 2F nyonnQo

Select Construction Sector
% Parameters:Radius 4

¥
v

e SASTO000T

_R'—_ﬂr 150.0000 "~~~

|. N

==
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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 ttt8&t only a simple curve is required
witharadiusoMH n Q@® ¢ KS 06Sal AicBetieeiiRPemezios thatd & G A f
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 tfikamp C terminal
T / KFry3aS GKS wlRAdzaz (G2 MHANQ
T {SG GKS ' KSIR h¥FasSid G2 ouwnodnnQ
1 Change the Back and Ahead Transition to None.

6'% Arc Be — >
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

A 7

Z. [ STi Ot A0l G2 FOOSLW GKS 2FF¥asSié 2F nodnnQ

Enter Back Offset
&Y Parameters:Back Offset

AA Left click toselect the Y14 centerline as the second element.

—

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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-:1(1’
Oft AOl G2 FOOSLIi GKS

2FFaSiG 2F oHdnncg

BB[ ST

Enter Ahead Offset
Parameters:Ahead Offset | EENIIIN |

)

FOOS LI G4KS NIRAdzZA 2F MHANOAAN

Ot A0l G2
V

CC[ S¥i

1200000 - - -

3
Select Construction Sector | o
Parameters:Radius [N |
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DDLeft 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 terrakcapt forthe
2FFaSGr 6KAOK &aK2dZ R 0SS OKIy3aSR G2 nnQ (2

,5"% Arc Be — =
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.

| Sl N
N i I~
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DSN Drafting; Turn Lanes and Transistions

1.Y Line Oveg Pavement Transitiong Beginning SectioiRightSide

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 willwork from the rmmp terminal back to find the beginning of the
construction on Y14,

B.{UOFNIAY3a 2y (GKS NARIKI aARS 6S o6A
MmpnQ f2y3 o6Feée GFLISN®» {Si GKS ! Ci,

tf Oz
ADS C

C)a
e@ Road_Edge of Travel - |.9+ 4"""‘(_,\ f D_J,-? /

C. Start theSingle Offset Partiatool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Litilities
ort/Export ~ _\lf_ _Ef 7 ray ot Offsets and Tapers * 7
A o ! g i

ign Elements ~ ' L S '
ign Elements Civil Rep-:nrts Lines Arcs Point — 2ingle Offset Entire Element Complex

wdards Toggles = ' r v o 7 Single Offset Partial heometry

General Tools =L \Variable Offset Taper
L

V|€‘+ 4""“;"\#} o

Ratio Offset Taper

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

——

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

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

G.¢8LIS AY HpndnnQ YR f9b¢9owh G2 201
End Parameters - <Alt> Lock To
End

% Distance: Length
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H. Left click to accept. Set the mirror option to NO and left click to finish placing the
SR3IS 2F GUNY @St fAYySZI NBLNBaSydAay3a GKS Hpn

- — -

~

I. To create the taper, start thgariable Offset Tapetool.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

wt/Export ~ > 3;{{" . u L 1V Offsets and Tapers *
.-':\ y o E -¢_ ; J‘"'J

jn Elernents -

Civil F{-epu:urts Lines Arcs  Point R _Complex
dards ~ Toggles~ = v " " T Single Offset Partial peometry v
General Tools =L Variable Offset Taper

Ve M A /S

-

Ratic 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. AttheheadsupLINE YLIi G&LIS Ay oH®dnnQ F2NJ 6KS 9yR
not left click.

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

M.l &S GKS I NNRg (1Sea G2 G233tS G2 (GdKS 5Aradl
<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 &eftlclick to accept.

\

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

Mirrar
Parameters:Mirror | [ n

P.b2g 6S ySSR I aSOGA2Y LI NI ttSt Singe , mn I {
Offset Partialtool the same way as creating the turn lane.
1 Snap to the taper to set the start point and offset
T !1aS FINNBg (1Se G2 3ISG G2 [Sy3adk asSdaay3
1 Left click to accept
1 Set mirror to NO and left click to finish.

-
=
o+
Lad
n
A Lo
! to
"5 ko
= ==
= =]
'r 2 g
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Q. Using the same steps to create tfiarn Landi I LJISNJ ONB I 4GS letepnQ Gt
LI dSYSYyld ¢ARGK FTNRY \aHaeOffeTapertoah n ®nnQd { G

1
il

il
1

1
il

Left click to select Y14 centerline as the reference element.

Snap to the end of the previously placed line to set the start point and cifsgt

left click to accept

Enter2n dnnQ F2NJ 6KS 2FFasSG FYyR f9b¢owh (2
'aS GKS FNNRg 1Sé G2 G233tS G2 GKS fSy13
lock

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

Set mirror option to NO and leflick to finish placing the taper.

?.
—

\

FYS aGdSLJa FTNRY | 06208
MHQ®

I

o C

o R

[@N

No Q¢
O
=z
&
c
(0p))

&
Wopz,
¢ B
B
g
B

S. This is the end of the right sidapers 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 Oveg Pavement TransitionsBeginning Section Left Side

A. Forthe left sidgapers,6 S @A f f Y I (edsik tapeKaSthedegimring, Yhen
S oAff FTRR F onnQ tFyS RNRLI GFLISN YR (K
intersection radius that has been established at Ramp A. This will be a similar
process to laying out the right side edge of travel bgtéad 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'} Road_Edge of Travel e |€'€ ,‘IJII-:A d{;; D_j /

C.¢KS FANRG GFal Aa G2ts@mEherétBe right sideitap@r YSRA |y
starts, for this use th&ariable Offset Tapetool.

Geometry Site Corridors Madel Detailing Drawing Production Drawing Litilities

ort/Export ~ ¥ 3 a2 L Offsets and Tapers ~
° W 2 /S 0 % =7 .
gn Elements ~ ¥ Single Offset Entire Elernent

_Complex
Single Offset Partial bt

Ciwil Reports | Lines Arcs  Point | —
dards = Toggles = v v * -

B

General Tools Variable Offset Taper

n

Ratic Offset Taper

e 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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In the dialog box set the
i Start offset =12.0(Q
1 End Offset =20.0(2
¢ [ Sy3adk T

4B Variable — *
Parameters -~
ol -
oOn s Start Offeet  |-12.0000
erd O
Mirrar 1
Distance ~

Lock To Start [

(] Start Distance |10+20.86

Lock ToEnd  []
End Distance |46+44 98

Length
Feature -~

Feature Definition |Lse Active Feature

Name
F. To set the beginningoint snap to the beginning of the median taper on the right
ARSI y24S GKIFIG GKA&a gAftf OKIy3aS G4KS
placing the element.
Start Parameters - <Alt: Lock To Start
& | Parameters:Start Offset | [ENIIIN qp
—— _____-———‘_'___-___-—_—;__-_
e e
_-.-__'__'——_.
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G. Left click to accept the end offsete n ®n n Q

End Parameters - <4lt> Lock To End

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

H. Left click to accept the mirror don NO.

Mirror
Parameters:Mirror | [ ng

I. To fix the beginning offset use tlidement Selectiortool to highlight the taper and
activate the text manipulators.
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6SIAYYAY

(@t
c
[«
7
(0p))

JJIAIKEf ATGKEG GKS MHonnQ GSE(

negative {)

00002}

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

side.

. ? A

3000000

Gi8+pL
—

A
0000z Yy

e ?OLD 4
////
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¢tKS ySEI

atsSL) Aa

i 2

again to create the lane drojn the dialog box
i Start Offset = Unchecked
1 Endoffset=0H ®nn Q

¢ [ Sy3adk T

onnodnnqQ

OdeBheViargbld OffsetiTapdoo[ Y S R

4%.:—?:& —

Parameters -

[] StartOffset  |12.0000

End Offset -32.0000
Mirror O

Distance ~

Lock To Start [

[] Start Distance (1835216

Lock ToEnd [

300.0000

Feature -~

Length

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 offsetofH ®nn Qf SYRUIGEKKE T
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&b | Parameters:End Offset 4p
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O. Left click to accept the mirror option of NO.

Mirrar
Parameters:Mirror | [8

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

\\mmw

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

at Ramp A. Using theingle Offset Partiatiool, we will construct an element at a
oHdANQ 2FFasSi

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

ort/Export ~ ;‘l‘“_ ;;;53 2 ( ) It <L Offsets and Tapers ~ e
n Elements = " = o o -

. Civil Reports | Lines Arcs Point | — Sl = otisz e Mz Complex

idards ~ Toggles = v v - *

Single Offset Partial EEEILEf

al
=i

General Tools Variable Offset Taper

oA

veS M A B

Ratic Offset Taper
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R. All boxes should be unchecked in the dialog box. Left click on the Y14 centerlin
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
—— == =T
- ——
_-_—_________ ______________—-—'

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

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

-

Page [102



ol i | s P
T

Yy

Module 7 ¢ Plan Geometry

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

Mirror
Parameters:Mirror | [ ng

V. This completes the left side edge of pavemiamte tapers.
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3.Y Line Oveg Transition Existing Pavement to Proposedeginning Section
A ¢CKS TFTAYILIE adSLI Aa G2 GNXyaraluAaAzy FTNRY
lane width on each side at the beginning of the Y14 pavement wideningl dfex
gAftt 06S pnQ Ay fSy3aikKo
B. To construct theaper,we will use thevariable Offset Tapetool to initially create a

pnQ f2y3 StSYSyd Fa | Oangrusingshédrag T Fa S
handles we will reset the beginning of the element to tiethe existing edge of
pavement.

C. Start theVariable Offset Tapetool and set the dialog box for
T {4FNI 2FFasSa 1, i
ﬂ 9 y ﬁ h -F :F é‘ S l:I I-I MH | Parameters ~

1T [SY3GK T pn®nnQ gsemone [oow |
B End Ofse

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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. Snap to the beginningofthei3n Q YSRALY GF LISNJ fAYyS 02y aidNI

start point.

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

F.

)
End Parameters - <4lt> Lock To End ___________—____‘—

Move the cursor so the element moves towards the beginning of the alignment and
fSTHG Ot A0 G2 | OOSLW GKS 2FFaSh 2F mMudnnc

& | Parameters:End Offset | [EXIN 4
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3/ Module 7 ¢ Plan Geometry

G. Use the <DOWN> arrow key to toggle the Mirror OptiofY ES and left click to
F OOSLINi®d ¢KAA ogAff ONBIFGS | pnQ StSYSyld

centerline.

H. Turn on the FS reference file to display the existing edge of pavement. Usibimp¢he
BetweenPoints 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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I. Use theElement Selectiortool to highlight the left edge of pavement line.

(R s NN s

0:1
o o
[=] [=]
(=] (=]
. |8 8| .
=Y %
(3 50.0000° [

J. Select the drag handle arrow that is perpendicular to thetedine.

.0000°¢ -

ZEEE+EL
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K. Drag the end point of the line and sn#ye intersectionof the begin pavement line
and the existing edge of pavement line.

,0000°Z}-

Line: RD_EQTER

Feature: Linear'Roadway'\PavementiRoad_Edge of Travel
Mo Actrve Profile

Level: Prop Edge of Travel ((none))

25 E+21

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

- — ] —

17.51

.0000°ZL-

-
T

=2
3]
5]

ZGEE+EL
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M. Repeat this process for the right side. This eglhplete the beginning taper from
the existing pavement width to the proposed pavement width.

o ) I- . I. .I \ II .
A <
<o> |
1751 S
=
=
3 343
& o
& 50.0000' e
4Op- A
-22 28:1
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Module 7 ¢ Plan Geometry

4.Y Line Oveg Pavement Transitiong Ending Section Left Side

A.

Page |110

Using a similar method as described above we will complete the end section

pavement transitims. 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.

Beginning with the left create a right turn taper, this will be taper from the typical

sech 2y GAROK 2F owHdnnQ G2 nnonnQ GKIFG GASaA
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 thézlement Selectionool to highlight the curve.

\
|1\ | 120.0000°




” g; Module 7 ¢ Plan Geometry

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 icomfthe Primary
section of theHome ribbon

Home Terrain Geometry Site Corridors Model Detailing Drav

" | Defaut ((none) diRC O Eﬂl< " DiALoG

|| = v |[= = . + | Expl Attach
e D E D QD 'IIII_.:‘.‘_—I D FI orer T|:||:||5- F% - %‘ w ICON

Attributes Primary

Back Transition L3
Type None

Ahead Transition Ed
Type None

Ahead Taper L

Method

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

End Offset glong base elems False o

D. Note that this is a simpleurve,and the Transition and Taper options are all set to
b2ySod 2SS gAaff dzaS GKS LINPBLISNIASa RAFE23 0
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E.CANRG OKIy3aS GKS IKSIR 2FFaSid 2 oH®dnnQo®
curve includingapers and transitions.

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

\ \ 120.0000'

-y = P

0000 2E-
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F. Next set the Ahead Taper to
1 Method = Length Offset
1.2S glyd G2 O02yadN¥z0G I mnnQ GF LISNI GKI
T [ Sy3adkK I mnnQ
1. Overall Length of the linear taper
T hTFasSad I' mMHonnQ
1. This is the offset in addition to the curve off@&F oOH PN N Q®d® ¢CKAA 2 7F7
ONBIGS GKS mMHQ NARIKG I ywlhedurveJSNI 6 A RGO K

Ahead Taper L
Method Length Off st

Length 100.0000°

Cffzet 12_0000°

End Offset along base elem: False

\ 120,0000 B

&
#g 400.0000" A
e
E
G.b2g S KIFIZS | NARIKG f1FryS GFLISN GKIG SyRa
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H¢KS ySEG aGSLI Aa (2 ONBI G/BnQ daédsngth nick § 2 v =
Offset Partialtool starting from the end of the intersection curve/taper element.

\* A
. b

&
M
o
] @
=Y e Eys
200.0000' ha
N

yS GF LISNI FNZ
(0]

e

0000

I.  Next use thevariable Offset Tapetool to createl M p n Q
oHDPANQ (2 |y 2FFaSaid 2F wnon

3
D —

J. Use theVariable Offset Tapeti 2 2t | I3+t Ay G2 ONBFGIS || onnon.
2FFaASG 2F wnonnQ G2 Ly 2FFasSi 2F MHOANnQO

left and right side so set the mirror option to YES and create the right side
automatically.

T 4
: "
- 45

A ooovo
Sp-—

-37.511
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K. For the remaining ght side edge of pavemestartst ¢ (KS o06S3AyyAy3a 27
median taper on the right andsing theVariable Offset Tapetool RNI ¢ | onn ®nn!
lane dop taper that extends back towards the ramp from a beginning offset of
HNndnnQ YR | youShnRAQM 2FFaS0 27

(44 TA8 4

A
&=
Y 0000 ZE

300.0000"

251 JO\

L. Using theSingle Offset Partiaiool now connect the lane drop taper to the
intersection radius at Ramp C.

000024
! (=]
000812

o
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Module 7 ¢ Plan Geometry

fIaid

aisSL) Aa

0 2

ONBI S GKS

pnQ

pavement width at the end of the median taper backhe existing pavement
width. Follow the same steps shown above to create this taper.

A

A

-18.46:1

S | e\
g ﬁ. 15.22+1 -
=] ’ + L
- E :‘4
h ©
.‘ N 50.0000' N

A
|

N. This completes the proposed edge of pavement lines.

—H
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5.Y Line Over Paved ShouldeLines
A. Using theSingle Offset Entiré&dementtool offset the proposed edge of pavement
fAySa (2 ONBIGS I ¢cQ 6ARS LI SR &aK2dz RSNX
B. To set the Active Feature Definition to Road_Paved Shosklect the Match
Feature Definition icon on the feature definition toolbar.

e@' Road_Edge of Travel ] E!.f "I‘-I-‘f&‘\f}: D_ﬂ? / —:%i— “'(

B View 1, Default

C. Left click on a previously mad paved shoulder line to match the feature definition.

/

Locate Element
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D. Use theSingle Offset Entire Elemertt 2 2 f  ( 2

Y14
ﬁ Single Offset 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 theDrawing ribbonand use thelrim to Elementor Trim to Intersection
tool to trim or extend the paved shoulder line to meet in areas of tapers and the
bridge approach slatbo notadjust 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 . I
1 Teolsw B~ Smartline Line Teels~ !"sf A~ ¢ = T Element Element Multiple [
tion Placement Manipulate Modify
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H.
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To tie the paved shoulder lines together tat thema terminals we will usan8:1

taper.

Start theRatio Offset Tapetool, this works very similar to théariable 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. Thdeeence 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 _/a)j O RS <L Offsetsand Tapers ~ 7

I A, 7 o

ign Elements =

Single Offset Entire Element Complex

Civil Reports | Lines  Arcs Point A
v v Single Offset Partial FEy

dards * Toggles = = '

H Ao

General Tools Variable Offset Taper

v|@€f 4""‘(’5‘\#}’/ <L Ratio Offset Taper

Set the dialog for a ratio of 8:

1 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 negatiye-8:1

Parameters L3

[] StartOffset  -10.2721

Ratio a1
Mirrar ]
Distance L3

Lock To Start [ ]

[] Start Distance 2037.8616"
Lock TeEnd  []

[] End Distance 1968.7699"
[] Length £5.0518

Feature L3
Feature Definition  Use Active Feature

Mame RD_PS



A Module 7 ¢ Plan Geometry

I. Left click to locate theeference elementln this case we want to use the Ramp
Centerline. By using the Ramp Centerline, we will be able to usértimeto
Intersectiontool later to trim the paved shoulder lines. If we used the paved
shoulder line as the reference element, wewle not be able to use thérim to
Intersectiontool because this would create a circular reference. Because the taper
would be based on the should&ne, we could not intersect those two elements
because one is dependent on the other. This concept i pregvalent when
modeling but also comes into play with the new rule based geometry.

orizor nment Ramp ({none])
nmenf|R-2635C_RDY_ALG dgn)
ALG_RF2A dgn)

J. 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 theTrim to Intersectiontool 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 theDrawing Ribbonand select thelrim to Intersectiontool 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 intersectionhte 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.¢CKAA gAff O2YLI SGS (KS LI SR akKzdz RSNJ NI
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P. Repeat this process at all the remaining intersection curves at the ramp terminals.

1y

Q. This completes the edgenf pavement and paved shoulder lines.
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5 7 Module 7 ¢ Plan Geometry

DSN Drafting Lane Lines

In this section we wilbuild on theinterchange layout by adding tHane lines

As shown in thenodelingmodulesmany of the lane linewill be generated by the templates
and shown in the KD 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 Ovecg Lane Lines
A. In this exercise we will complete the lanes lines and the monolithic island. The full
typical section consists of 5 lanesy Q G KNHz f 'y S | y Rhefistmc Q OS
step will be creating the center turn lane.
B. Set the Active Feature Definitidga TL PM Yellow Solid. This can be found under
LineakRoadwayTemplate Points?avement MarkingrL PM Yellow Solid

j | a® 4 Py
g4 TLPM Yelow Sold MeS s A 7L / ot o
ﬂ Fence s
LY (- Grading
il G- Guardrail and Barier M Gy G2,
&2 -l Median Oz o

- 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 IE'.EInvemerlt Marking h

I
! Linear\Roadway' Ternplate Points\Pavernent Marking TL PM Yellow Solid

C. Use theSingle Offset Partiali 2 2f G2 2FFaSad G4KS , mn OSYyGSN
create the center turn lan&aper. The turn lane shdd extend from one median
taper to the other.

Geometry Site Corridors Model Detailing Drawing Production Drawing Ltilities

rt/Export ~ . . g _a;’?? 7 . ¥ Offsets and Tapers ~
¢ ¥ /O @ -

. A, /:, = . -
In Elements ' Single Offset Entire Element

Civil F{-epu:urts Lines  Arcs  Paoint Complex
lards ~ Toggles> = v v " | ¥ single Offset Partial B L
General Tools =L Variahle Offset Taper

V|E? .’*Afff }a? )7 =L Ratio Offset Taper
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D. Left click to locate the Y14 centerline.

Locate Element <Alt: to Fick element in
| complex

_-

E. Atthe heads up promptentey ®nnQ FT2NJ 6KS 2FFasSio

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

Page |127



.'!r,l.._
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G. Snap tathe end of the intersection curve at the Ramp A terminal to set the end
point.

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

/

H. Set the mirror option to YES and left click to accept.

Mirrar
Parameters:Mirror | [ e

I.  To Finish the turtane,repeat again from the end of the Ramp C intersection radius
to the beginning of the mediataper at the end of the alignment.

AN

| —1

/ T

Locate Element <Alt> to Pick
element in complex
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J. To finish thecenter,turn lanetaperf Ay S ¢S ySSR (G2 RNl g (GKS
wide center turn lane back to the proposed centerline. Use\theable Offset
Taperi22ft G2 ONBFGS | GFLISNI FNRY nQ (2 yQ
taper edge of pavement line.

Geometry Site Corridars Model Detailing Drawing Production Drawing Utilities

ort/Export = e £ g L, =¥ Offsets and Tapers ~

ign Element i }”{ S O ¢ = -
ign Elements ~ - i F :

- Civil Reports | Lines Ares Point | — Sliglaiviizd il dawad

Complex
wdards - Toggles = v - -

7 Single Offset Partial ieometry -
Seneral ook <X Variable Offset Taper

v|€!+? “"I“(&-\ 6"’; o-cl? })7-':_!.: Ratic Offset Taper

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

| Locate Element <Alt> to Pick element in
o

_

ignment Minor Road ({nane))
niiR-2635C_RDY_ALG dgn)
LG_Y12.dgn]

L.'Gd GKS KSFR&a dzZLJ LINPYLJi SYGSNI Iy 2FFasSi

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. Atthe headsupmmptenter-y dnnQ F2NJ 6KS SyR 2FFasSio

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

O. 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.

[

—_—

Page |130



’{ 31/ Module 7 ¢ Plan Geometry

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

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

‘| | TL PM White Dash v]ef ®ax A 1

T. Select theSingle Offset Entire Elememdol.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

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

ign Elements ~ g X s '
ign Elements Civil Reports Lines Arcs  Point 1= Single Offset Entire Element Cornplex

1dards * Toggles = v r e Jeometry -

Single Offset Partial
e M A /B 7

Variable Offset Taper
Ratic Offset Taper

Mo

General Tools

Vi

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

e

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. Setthe offsettomH ®n 1 Q

Enter Offset
% Farameters:Offset:

W. Set the mirror option to NO.

Mirror
Parameters: Mirror | [8 g

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

handles.

||
////—/#

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

0000,

._‘
00'0p+g
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Module 7 ¢ Plan Geometry

Z. Pull the arrow back and snap to the beginning of the lane drop taper.

AA.This will place the lane line on thdtlside 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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Geometry

CCTo create the right turn lankne, change the Active Feature Definition to TL PM

White Solid.

?Q TL PM White Solid

e M A B

DDUse the Single Ofséi 9 y (il A NB

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

lane bay taper.

9f SYSyid G2 2FFasi

FF.Create the lane lines in the middle of the interchange

1 Switch the Active Feature Definition to TL PM White Dash

1 Use theSingle Offset Entire Elemenool

§ Offset the yellow centerturnlan20dn n Q G2 ONBI (S

LI

A

fffffffffffff BN
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GG.Using the same proceseeate thelane lines at the end of the project. Use the TL
PM White Dash feature definition and tli#@ngle Offset Entire Elememool.

HHThe last step to complete the lane lines is to add the mini skip lines in the taper area.
Change the Active Featuresfinition to TL PM White Mini Skip.

g/ | TL PM White Mini Skip "|E€“"|",‘£'\XJ/

Il. Starting with the lane drop taper on the left side at the beginning of the alignment
use theSingle Offset Particool 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 thalog. 8ap 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 estdtion.

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 tagecations.
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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 modeditools add that island to the 3D model.
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1.Monolithic Island
A. Set the Active Feature Definition to Monolithic Island, thim
LineakRoadwayintersection Monolithic Island

EQ Manelithic Island !? ‘4*,&-\% Dj /7’

T - Roadway
& Bridge
- Civil Cell . = @ ,:“:,_
-/ Construction Class Element ¥
G- Culvert

G-l Curb and Gutter
G- Ditch

G-l Existing

G- Fence

G- Guardrail and Barrier
E-j Interesection
e J V\orolithic: Island
Miscellaneous | LinearRoadway*Interesection* Manalithic Island I

EI-':II
4 =

B. Starting at the beginning of the Y14 alignment use $ihggle OffseEntire Element
G22t G2 2FFasSi GKS OSYydiSNIftlyS ftAYS nodrtpc
Locate the center turn lane line on the left side at the median transition.

| Locate Element <Alt> to Pick element in
omplex
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CCh¥FasSid GKS tlyS tAYyS notpQ (2 ¢ moaBlithic i K
island.

Enter Offset

& | Parameters: Offset: | [IEEI

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

— N

—
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E. Atthe end of the island at the ramp terminals, use thee Between Pointsool 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 addthe corner radius on thesland,select theSimple Ardool from the Arc
Between Elementsool group.

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

t/Export ~ e ) » 3 Offsets and Tapers ~ BH Open Profile Model
& 2|/ 0 ¢ < >

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

Civil Reports =~ Lines = Arcs  Point Modify  Complex Lir
ards Toggles » v v - * 2L Spirals + v Geometry * b Profile Creation =
General Tools O Ciicle
bl |Q? ‘. _4"*"-. ,A fu 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.{Sli (GKS NI}IQRAdza (G2 wHonnQ

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.

) 3
! o]
| 7
7.
'\ 6.

i
<- B= >z 0p00°

Select Construction Sector

% Parameters:Radius
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] Module 7 ¢ Plan Geometry

|. At the beginning of the island changetNd RAdzd (2 p®nnQ | yR
beginning of the alignment.

Select Construction Sector

% Parameters:Radius | I

TTT T ER=E -EE.UUCIIJ'

<- L= ->5.4414"

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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