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Module 11 - Detailed Modeling

About this Practice Workbook...

The Module 11 —Detailed Modeling.Zip file will be provided for download.

Exact the zip file to the root C:\

All files are then automatically extracted here: C:\NCDOT Training\Roadway\ Module 11 —
Detailed Modeling

With these subfolders:

Name Date modified Type
Final Survey 3/18/2024 7:35 AM File folder
Roadway 3/18/2024 7:35 AM File folder
@ Module 11 - Detailed Modeling 10/4/2021 7:23 PM Microsoft Edge PDF ...

The Module 11 —Detailed Modeling PDF will also be located here.

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

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

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

The NCDOT_WorkSets.inp on your desktop should be set the following variables:

o NCDOT_USE_LOCAL_WORKSETS = L2

o NCDOT_UNIT_TRAINING_WORKSETS = Roadway
This training module uses the DOT-US North Carolina WorkSpace, R-2635C (Training)
WorkSet and NCDOT_Roadway Role. It is very important that you select the correct
WorkSpace, WorkSet and Role.

For more information on setting up workspaces, click here.

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 CE Help (bentley.com)

NCLUG/NCDOT Bentley ORD Open X presentations from each NCDOT Department:
NCLUG - 2022 TECH Talks

This workbook was written with the release of OpenRoads Designer 10.10.XX.XX (2021)
OpenRoads Designer 2021 R2 update:
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https://docs.bentley.com/LiveContent/web/OpenRoads%20Designer%20CONNECT-v12/en/GUID-1B18BC16-7361-4DA1-BC57-D8A9EEF3F9E7.html
https://www.nclug.com/page-18079
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OpenRoads Designer Readme (bentley.com)
OpenRoads Designer 2021 Release 2 Introduction - YouTube

e This workbook has been updated for the 2023 Release of OpenRoads Designer
(23.00.00.129)
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Overview

The intent of the Detailed Modeling module is to move beyond template-based modeling and focus
on detail-oriented modeling. Because of the complexity of detail-oriented modeling, the module will
focus on a wide range of concepts. This includes traditional corridor modeling, complex plan
geometry, proposed terrain model development, and the introduction to a number of additional
tools/techniques that fall outside of the traditional template-based modeling scope. By leveraging
these tools and techniques, the user can take the traditional template-based corridor to a whole
new level of detail and complexity. In addition to the tools that were introduced in the previous
Corridor Modeling modules, the Terrain and Model Detailing ribbons will also play a major role
throughout the Detailed Modeling module.

Model Detailing Ribbon

T OpenRoadsModeling ~ [ S HE T « - » £ & = CANCDOT Training\Roadway\Module 11 - Detailed M|
“ Home Terrain Geometry Site Corridors Meodel Detailing Drawing Production Drawing Utilities iTwin
g, k . _H_L H Create Civil Cell —\ @ @ |‘:\ 7 Create Conic Slope
E v #- Process Civil Cell =* Create Transverse Align...
Element .. Place ., - Apply Surface Create e
L] Selection =+ Civil Cell 2k Drop Civil Cell Linearq'gmplate Templates *  Closed Mesh Elements~ = Create Transverse Tunnel
Primary Selection Civil Cells 3D Tools Technical Preview

Terrain Ribbon

[ . o L] _ g .

d OpenRoads Medeling v Hl‘._:j ?::: - v f = = CANCDOT Training\Roadway\Module
m Home Terrain Geomnetry Site Corridors Model Detailing Drawing Production Drawing Utilitie

8, k @ T @ From File % @ % o 8By Edit Complex Model 1>
= o

E v 3| From Graphical Filter & Feature Management A5

Element .. Additional  Topo Active  Edit Transform
(=] Selection =/ Q From Elements Metheds »  Import ~ v Model -{:J‘ Boundary Options ~
Primary Selection Create Edit

Key Concepts, Tools and Terminology

Design Intent
Design Intent is the act of preserving rules and relationships established during the design process in
order to realize downstream benefits of automatic updates.

Linear Templates
Templates that can be applied quickly and easily to 3D linear elements but with less functionality
when compared to corridor templates.
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Surface Templates

A template made of components with an associated depth. These components are closed shapes such
as asphalt, concrete, aggregate, grass etc. Surface Templates are used to apply material thickness to
the surface of a terrain.

Terrain Modeling

A set of three-dimensional triangles mathematically computed from point data collected on the
surface being modeled. Models are used to define highly irregular surfaces, particularly the surface of
the earth, but can be generated for proposed surfaces, subsurface geotechnical layers, etc. Terrain
models are also referred to as digital terrain models (DTMs), triangulated irregular networks (TINs), or
triangulated surfaces.

Exercise 1 - Street Turnout Modeling

In this exercise, you will learn how to model a Side Street Turnout and Concrete Channelization
Island. This includes the mainline pavement shearing, horizontal/vertical layout, application of linear
templates, proposed terrain model development, surface template application, and various element
profiling techniques. Design Intent will continue to be a major focus.

Throughout this exercise you will be working with NCDOT 2D dgn files exclusively. All design and
corridor manipulation will be carried out within a 2-dimensional design plane.

1. Launch OpenRoads Designer CONNECT Edition
Double-click on the NCDOT Roadway OpenRoads icon on your desktop to launch \/
OpenRoads Designer into the NCDOT Roadway workspace. 2]

NCDOT
Roadway

2. Set the Workspace and Workset
Select DOT-US North Carolina from the Workspace menu.
Select NCDOT R-2635C (Training) from the Workset menu.

OpenRoads Designer CONNECT Edition

DOT-US North Carolina - R-2635C (Training) ~

3. Open the Exercise 1 Corridor (CMD) dgn file and zoom in closely to the Y8 Corridor
A. Click the browse button and path to the Module 11 (Detailed Modeling) folder and Browse

open the R-2635C-RDY_CMD_Exercisel.dgn file.
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B. Zoom in near the Y8 Corridor as shown below. Notice that the Y8 alignment already has a base
corridor. This base Y8 corridor will serve as a starting point for the Detailed Modeling exercise.
See the Initial Corridor Modeling Module for detailed instructions for initial corridor
development.

> e ———————
g

Y8 CORRIDOR '

Note: All reference files that are required for the Detailed Modeling module have already been
attached to the R-2635C_RDY_CMD_Exercisel.dgn file.

4. Load Civil AccuDraw and the Feature Definition Toggle Bar rFe
A. Click on the Civil AccuDraw button (Geometry > General Tools > Civil Toggles > Civil Mg,
AccuDraw) to load the Civil AccuDraw toolbar.
B. Click on the Feature Definition Toggle Bar button (Geometry > General Tools > A
Standards > Feature Definition Toggle Bar) to load the Feature Definition Toggle ‘%?
Bar.

Tip: Both of these toolbars will be used throughout the design/modeling process. Because of
this, it’s recommended that both are docked for easy access.

5. Adjust the level and reference file display as needed to better facilitate design/modeling
A. With the View 1, Default view in focus, turn the display of the Default-3D view off as shown
below.

| References (3 of 3 unique, 2 displayed) -

Tools  Properties

.E_E - E oV ¥ \) G |2 B 2h Y 7 : 1 Hilite Mode: | None v

Slot P 4 FileName Model Description [=] 9-6? k )
1 SdlignmenttR-2633C_RDY_alg_exercisel.dgn Default Master Model ¥ oo¥
2 AuAFinal SurveyR-2633C-L5-ETM.dgn Default Master Model ¥y ¥

[13 ./ R-2635C_RDY_cmd_exercisel.dgn Default-2D v W |

THE ETM FILE IS BROKEN UP LOADING IN, HAVE TO RE-REFERENCE IT TO MAKE IT WORK
IN ADDITION, THE MONOLITHIC ISLAND IS ALREADY MODELED

B. Notice that the 3D model has been turned off, leaving just the linework. Depending on your
prefence, you may choose to turn off additional linear elements to avoid confusion.
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6. Open an additional 3D view to better facilitate 3D modeling
A. Right-click within the View 1, Default view and hold to load the View Control
menu. From there, select the 2 Views Plan/3D option as shown below.

(@ 1 View

(4 2 Views Plan/3D

[g 2 Views Plan/XS

(@ 2 Views Plan/Profile

(@ 2 Views Plan/Superelevation
@ 3 Views Plan/Superelevation/XS
3 Views Plan/Profile/3D

3 Views Plan/Profile/XS

3 Views Plan/X5/3D

4 Views Plan/Profile/XS/3D
Ref Adjust Colors

Heee e

f

B. This will load the View 2, Default-3D view in addition to the standard View 1, Default view as
shown below. As you continue to develop your model you can now easily visualize it.

C. Then, click the Tile button (View > Window > Tile) as shown below to tile the two (2)
windows. This will make it easier to focus on both views at the same time.

Collaborate View Help NCDOT Roadway

¥, N = O QQ0QOQ®mEsssc7s
Twlc Alrangﬁ View .
”

Greste UpdstsSaved  Apply | Copy Cascads Prev Net Al [0y 11 Model Views
Saved View View Settings Saved View = View M M

Saved Views Window View Groups
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7. Layout the Horizontal Geometry for the Street Turnout
A. From the Feature Definition Toggle Bar, toggle on the Use Active Feature Definition
button and then select the Road_Edge of Travel feature from the (Linear > Roadway >
Pavement) folder as shown below. Keep this Feature active throughout all steps that follow.

@ |Road_Edge of Travel

et @ A /B

W

|
@

(&3

layed

- Interesection
i Intersection
[+ Miscellaneous
£1 Pavement
e
--@ Road_Edge of Travel Dash
# Road_Edge of Travel Shear
--@ Road_Lane Line A
--@ Road_Lane Line B
--&@ Road_Lane Line C
--@ Road_Paved Shoulder
# Road_Profile Edge of Travel Left
--& Road_Profile Edge of Travel Right

= S -

B. Next, select the Single Offset Entire Element tool (Geometry > Horizontal > Offsets and
Tapers > Single Offset Entire Element) and then select the street turnout centerline (Y8A)
when prompted to locate element.
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»
/0O
Lines  Arcs
v v

g
7 J e

Point
v

v

-

=¥ Offsets and Tapers ¥

3" Single Offset Entire Element Complex

¥ single Offset Partial RECIEEVAL

3] Variable Offset Taper
<~ Ratio Offset Taper
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C. Set the Offset parameter to 12.0000 and toggle on the Mirror option within the Single Offset
Entire Element dialog and click through the prompts to accept. This will draw the left and right
EOT lines for the Y8A street turnout.

STREET [ STREET
TURNOUT TURNOUT
LEFTEOT | RIGHT EOT

J'" Single Off.

Parameters

Y8

| @ offset

Mirror

Remove Offset Rule
Feature

Feature Definition

Name

12.0000

Use Spiral Transitions [

]
O

Use Active Feature
RD_EOT

D. Now, select the Simple Arc tool (Geometry > Horizontal > Arcs > Arc Between Elements >
Simple Arc). Set the Radius parameter to 35.0000” and the Trim/Extend parameter to Back
within the Simple Arc dialog as shown below.

2| Detailing Drawing Production

) 4 O #L ¥ Offsets and Tapers ¥ \/y; f’(

X Reverse Curves ~

Lines = Arcs Point
v v

QO Cirde

i 7 f/' Arc Between Points

Arc To Element

™) Arc Between Arcs
Arc From Element

Arc Between Elements

E_ Complex Transition between Any element and Arc
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Utilities Collaborate View Help
EB Open Profile Model

[#% Set Active Profile

| B Sim.. — X

Modify ~ Complex
v Geometry ¥ | b~ Profile Creation *
Parameters ~
, Trim/Extend Back e
B radius 35.0000'
: . Loop O
r ] simple Arc
T osoi ) Feature ~
Spiral Arc Spiral
X9 Taper Arc Taper Feature Definition Use Active Feature
Fa 3 Center Arc
Name RD_EOT
?rg 2 Center Arc

@ Arc Between Elements
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E. When prompted to Locate First Element, select the Left EOT line for the street turnout (Y8A)
and then select the Right EOT line for the Y8 Corridor as the Second Element. When selecting
the Y8 Corridor Right EOT line you may notice multiple linear elements sitting on top of one
another. To resolve this, Right-Click to cycle through them and choose the linear element on
level P_RDY_TL_Edge_of_Travel. It's very IMPORTANT to select the correct linear element.

Y8 CORRIDOR RIGHT EOT
P_RDY_TL_EDGE_OF_TRAVEL

/

STREET ||
TURNOUT LEFT
EOT

F. After selecting both elements, click through the additional prompts to place the 35’ radius as
shown below.

Y8 /

ALIGNMENT

Baoo,, B
M+=-48 B v
35' RADIUS
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G. Now, place a 35’ radius return on the other side of the street turnout following the previous
steps. This time select the Right EOT of the street turnout (Y8A) when prompted to Locate
First Element and then the Right EOT line for the Y8 Corridor as the second.

my

Y8

ALIGNMENT
&8 tlement Select
oo, Ry
Bl+-43 B v Y8 CORRIDOR
RIGHT EOT
|
ﬁl
STREET
TURNOUT
RIGHT EOT

|

H. After selecting both elements, click through the additional prompts to place the 35’ radius as
shown below.

h

; s |
E T—— : ALIGNMENT

E+-Ede B
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I.  Next, select the By Angle From Element tool (Geometry > Horizontal > Lines > Line From
Element > By Angle From Element). Set and lock the Skew parameter to 90° 00’ 00”, the Start
Distance parameter to 0.0000, End Distance parameter to -30.0000, and Name to Y8A TIE
within the By Angle From Element dialog as shown below.

2l Detailing Drawing Production Drawing Utilities Collabg
’ ﬂ If ¥ Offsets and Tapers * \fJ /
o A Reverse Curves )
lines Arcs  Point Modify ~ Complex
- v v 2 Spirals ~ v Geometry ¥

y Line Between Points ontal
i Line To Element »
a3’ ¢ Line Between Arcs
Line From Elerment > ’
[_ Chamfer Between Points Y
?
¢ A
AN

|
Simple Line From Element

Spiral Line From Element
Curve Line From Element =

By Angle From Element

Line From Element

J.  When prompted to Locate Element, select the centerline of the street turnout (Y8A). Drag
your mouse just beyond the radius returns and Left-Click the screen when prompted to Enter

Y8
ALIGNMENT!

S

Y8A ALIGNMENT

1
START POINT LOCATION [~
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Start Point. This will define the start point of a line from the Y8A alignment at a 90° skew as
shown below.

K. Then, click through the additional prompts to finish placing the Y8A TIE line as shown below.

Y8
JALIGNMENT

S

Y8A ALIGNMENT

YSA TIE

L. Now, click on the line that was just placed and notice the Small Arrows that are displayed on
the outer end of each side. These Arrows can be used to manipulate the element they are
associated with.

Y8A ALIGNMENT

LEFT EOTI MANIPULATOR ARROW IY8A TIEI MANIPULATOR ARROW
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M. Left-Click and Drag the left side Manipulator Arrow just beyond the Left EOT of the Side
Street (Y8A) as shown below.
y8
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| LEFT EOT
N
P
o> 7
o)
MANIPULATOR ARROW

-

/

Y8A ALIGNMENT

| Y8A TIE

r - - -
]

N. Next, modify the Y8A TIE line widths on both sides of the Y8A alignment to -12’ as shown
below. The Y8A TIE line represents the location where the Side Street (Y8A) ties to existing.

-12.0000

4J\T\ -

-12.0000'




=

FET o

4%
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O. Next, select the Trim To Intersection tool (Drawing > Modify > Trim To Intersection) /\
and trim the Street Turnout (Y8A) EOT and TIE lines and as shown below. mTo
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8. Demonstrate the Horizontal Design Intent associated with the Street Turnout
A. When the EOT lines were Trimmed in the previous step, a Rule was created. Click the EOT
line that was drawn at a 90° degree angle from the Y8A alignment as shown below. Notice the
Manipulator Handle that is displayed in the center.

Y8A
ALIGNMENT

/

MANIPULATOR
HANDLE

B. Next, click, hold, and drag the Manipulator Handle at the intersection up and down along the
Y8A alignment and notice that the line moves as well.

Y8A ALIGNMENT
a\s >
N2 | MANIPULATOR
Q Gy - ) HANDLE
D 00, :\"l/
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C. Now, Toggle Civil AccuDraw on and select the Station-Offset icon as show below.

TOGGLE CIVIL
ACCUDRAW ON

l STATION-OFFSET '

D. After activating Civil AccuDraw, click, hold, and drag the Manipulator Handle at the
intersection again. Notice that the Civil AccuDraw dialog now loads as well, and is tracking
your movement along the Y8A alignment as show below.

|YBA ALIGNMENT

~ |MANIPULATOR
HANDLE

-12.0000'

[

T station | 10+75.00
Offset _
From Elemen P’}Zﬁ%ﬁ—?
E. Key-in 10+75.00 and then left click the screen to place the line as shown above. Notice

that the left and right EOT lines move as well because of the rule that was created previously

when using the Trim To Intersection command.
F. Toggle Civil AccuDraw off as shown below but keep the Civil AccuDraw toolbar loaded.

o1.dgn)

TOGGLE CIVIL
ACCUDRAW OFF
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9. Shear the Y8 pavement through the Y8A Side Street intersection
A. From the Feature Definition Toggle Bar, toggle On the Use Active Feature Definition
button and then select the CCE_Target_EOT_Shear_Out_RT feature from the (Linear >
Roadway > Construction Class Element) folder as shown below.

¢ |CCE_Target_Shear_Out_RT o By A S 7P
-@ CCE_Target_PSI_LT
& CCE_Target_PSI_RT
& CCE_Target PSO_LT L
=k -@ CCE_Target_PSO_RT iy G-
& CCE_Target_Shear_In

-@ CCE_Target_Shear_INT_Out_LT

-& CCE_Target_Shear_INT_Out_RT I

@ CCEjargeLShear:KPMic}utiLT
-@ CCE_Target_Shear_KPM_Out_RT

USE ACTIVE @ PERSIST SNAPS
FEATURE :; ggg 1:;93—2&-; AND RULES
DEFINITION G Cuvert Eite TOGGLED OFF

B. Select the Single Offset Partial option (Geometry > Horizontal > Offsets and Tapers > Single
Offset Partial) as shown below and select the Y8 Alignment when prompted to Locate
Element.

2| Detailing Drawing Production Drawing Utilities Collabc

* L, 3 Offsetsand T v
) O _¢_ sets and Tapers _J’J

lines Arcs  Point 3~ Single Offset Entire Element

v v hd

Complex
seometry ¥

F  Single Offset Partial

M

Variable Offset Taper

w e ?/

1
L
o
£+
-
4
4
L]
ol
L]

Ratio Offset Taper

/

==

Y8 ALIGNMENT
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C. When prompted for a Start Station, snap to the end of the left-side radius as shown below.

SNAP TO END
OF RADIUS

D. Next, snap to the end of the right-side radius as shown below to place the shear line as shown
below.

SHEAR
LINE

o

/’-7% End s - <Alt> Lock To End

Distance:End Distance | [EZURIE *»

Complex Element: CCET_GS
No Active Profile \ Line

SNAP TO END OF Level- Defauit ((none)
RADIUS
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=

E. Click the Y8 Corridor Object Handle, hover for a moment to display the menu, and then select
the Add Corridor Reference option as shown below.

Y8
CORRIDOR
HANDLE

@ - |dE L PSR’ X
%

F. After adding the Shear line as a Corridor Reference, the EOT is sheared as shown below.

Y8 ALIGNMENT

Y8A ALIGNMENT
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G. Notice that the pavement has also been sheared within the View 2, Default-3D view as well.

SHEARED Y8
PAVEMENT

10. Profile the Side Street (Y8A) EOT lines
A. Click the Y8A TIE line shown below, hover for a moment to display the menu, and then
select the Open Profile Model option.

Y8A ALIGNMENT

12.004@.0000 OPEN PROFILE

X -8l e ] X

@

Open Profile Model

Page | 24



Module 11 - Detailed Modeling

B. When prompted to Select or Open View, click the View 5 option, within the View Groups
group (View > View Groups) and then, left click within the view to open the Y8A TIE line
profile view as shown below.

View

Help

NCDOT Roadway

T

:\Dz‘

= M

&

& @2 8 4[5]6 7 8

Ipdate Saved  Apply Copy Cascade Tile Armange View @~ Prev Next Al FE Multi-Model Views -
fiew Settings Saved View = View Size M v
aved Views T Window View Groups e

B View 5, Profile - YBA_TIE

=T~ L POLPCIER HE=|5 nB okl A
344,30
344,25
344.20-
WIS e
WA T

saos T

sasod el

343.95- -
343.90
343,85
343.80-
343.75-
343.70

343.65+

343.60+

343.55+

T IS ST & SR
e o Q Q QF
& ~~®~“®\fﬁ,ﬂ,¢ﬂ¢"’,{»;ﬁ,@“
QQ%QQQQQQQQQ&QQQQ

343.50-
SIS SIS @‘@@‘ QU é" @‘ <o°' - @' LTI IS SIS

@ FH IS SIS
RS I G e > $ SRS R N
B SR I Ll g N N N D Al A R R LN A At Y

C. Now, Click the existing Y8A TIE line shown below, hover for a moment to display the Profile
Menu as shown below, then select the Set as Active Profile option.

Y8A
TIE =)

S AX

Set As Active Profile |
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D. Notice in the View 2, Default 3D window that the Y8A TIE line is now displayed in the 3D
model. This is because it now has a vertical attribute associated with it.

E. Move your mouse 12’ to the left of the Y8A alignment and notice the pink line as displayed
below. This line represents the Y8A left EOT line in its original state before it was trimmed. This
line acts as a parent to the small, trimmed EOT section that is still visible.

|ORIGINAL | |
LEFT EOT B

Y8A
ALIGNMENT

-

TRIMMED
LEFT EOT
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F. Click the Left EOT line shown below,

hover for a moment to display the menu, and then

select the Open Profile Model option.

-0

2B > » %% =}
- /

Open Profile Model

G. When prompted to Select or Open View, click the View 5 option, within the View Groups
group (View > View Groups) and then, left click within the view to open the LEFT EOT profile.

View Help NCDOT Roadway
H O S&HmMEBEO & @2 s 4[5]6 7 o

Ipdate nged Apply Copy Cascade Tile Arrange View Prev. Next Al FE Multi-Model Views -
fiew Settings Saved View = View Size M v
aved Views E Window View Groups Fa

H. Now, click the existing Y8A LEFT EOT line shown below, hover for a moment to display the
Profile Menu as shown below, then select the Set as Active Profile option.

el - ¥ A X
Set As Active Profile

EXISTING Y8A
LEFT EOT
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I. Notice in the View 2, Default 3D window that the TRIMMED LEFT EOT line is now displayed in
the 3D model. This is because the LEFT EOT now has a vertical attribute associated with it and
there is a Parent/Child relationship between the LEFT EOT line and the TRIMMED LEFT EOT

line.

TRIMMED I
LEFT EOT

J.  From the Feature Definition Toggle Bar, toggle on the Use Active Feature Definition
button and then select the Road_Edge of Travel feature from the (Linear > Roadway >
Pavement) folder as shown below. Keep this Feature active throughout all steps that follow.

MER LYV ER XS

@+ |Road_Edge of Travel

Interesection
@ Intersection
Miscellaneous

[ |
USE ACTIVE|| & - Feemen

FEATURE

FEATURE Hlt | e i oo { DEFINITION |-
DEFINITION f Road:Lane Line A DROPDOWN

@ Road_Lane Line B

@& Road_Lane Line C

@ Road_Paved Shoulder

@ Road_Profile Edge of Travel Left
& Road_Profile Edge of Travel Right
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K. Next, select the Quick Profile Transition tool (Geometry > Vertical > Element Profiles > Quick

Profile Transition) as shown below.
Model Detailing Drawing Production Drawing

};-: ) . d _¢_ TV Offsets and Tapers ~ \{.J r[ EB Open Profile Model Il I: Ié 1 & E—'b

Geometry

Site

£ Import/Export ¥

#% Design Elements ~

9y Standards *

Corridors

e
el
Civil

Toggles ~

General Tools

“ef B A S / o2

<L Reverse Curves ~

Reports | Llines Arcs Point
= = = + 2 Spirals

Horizontal

Utilities Collaborate View Help NCDOT Roadway

Modify  Complex Lines Curves Element Modify Complex Transform

+; Set Active Profile
Geometry* | b Profile Creation ¥ v |Profles  +  Geometryr | Tools¥
Vertical L Quick Profile Transition
£ Pprofile By Constant Elevation

Define Profile By Slope From Point

f

eRCHD

Lo’ =

[fl

[+1

=i

Profile By Slope From Element

4

Profile By Variable Slope From Element

Profile By Vertical Offset From Element

®G

Profile By 3D Element

L. Then, set the Quick Transition Method to Parabolic, left click to accept, and then select the
Y8A Left Side Radius on the left side of the Y8A alignment as shown below.
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Y8A LEFT SIDE RADIUS

Y8BA |
ALIGNMENT

& QuickPro..  — X

Parameters ~
Quick Transition Method Parabolic i

Feature ~
Feature Definition Use Active Feature
Name RD_EOT
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M. Click the Y8A Left Side Radius shown below, hover for a moment to display the menu, and
then select the Open Profile Model option to open the Proposed Y8A Radius profile.

/ 2B Flament Selactio
35.0000'\ EEH @{’\ Vet e ] X

Open Profile Model i
| + L | 'Ik v

N. Notice the Proposed Y8A Radius profile that was created using the Quick Profile Transition
tool. The Quick Profile Transition tool created a best-fit profile for the Y8A Left Side Radius.

PROPOSED
Y8A LEFT SIDE
RADIUS 7/ MATCHES
SLOPE OF [
PROFILE il
gt E""-..___
EXISTING
Y8A LEFT
MATCHES SIDE
SLOPE OF RADIUS
EXISTING PROFILE

Note: This profile is dynamic. If the Y8 profile is changed, the Proposed Y8A Left Side Radius will
reflect this change.
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O. Notice in the View 2, Default 3D window that the Proposed Y8A Left Side Radius is now
displayed in the 3D model.

l PROPOSED Y8A
LEFT SIDE
RADIUS PROFILE S

P. After profiling the Y8A Left EOT lines, follow these same steps and profile the Y8A Right EOT
lines to finalize the Side Street (Y8A) vertical as shown below.
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Note: The methodology used to profile the Y8A EOT lines is just one of several ways using
OpenRoads Designer. See the Vertical Alignment module for more detailed information on
OpenRoads Designer Vertical Geometry tools and methodology.

11. Complex the Side Street (Y8A) EOT lines

A. Select the Complex By Element tool (Geometry > Horizontal > Complex Geometry > Complex
By Element) as shown below.

Geometry TG I s e e 1 - e
1< Import/Export ¥ i

¢ % o C #‘ " Offsets and Tapers ¥ \fj r,{ EB Open Prof
|44 Design Elements ¥ 1. ¢

0 ! " T Reverse Curves ~ ' (5 Set Active
Civil  Reports | Lines Arcs Point ’ Modify ~ Complex
& Standards ~ Toggles™ ¥ o o v 2 Spirals ¥ v Geometry~ |k~ Profile Cre

General Tools

ctawa /Bl F

Horizontal Complex By Element

Complex By PI

Define By Best Fit
PLEDVNEE 5K

Geometry Builder

PN AN

Geometry Connector

B. Then, Key the following parameters into the Create Complex Element dialog and select the

small tangent EOT as shown below. When selecting the EOT line, make sure the Directional
Arrow is pointing in the correct direction before accepting.

e Method = Automatic
e Name = Y8A RIGHT EOT

Y8A
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ALIGNMENT

48 Cre.. > |
DIRECTIONAL . .
arameters ——
ARROW
Method Manual e
Maximum Gap 0.0328
Feature ~

Feature Definition Use Active Feature

J Name Y8A RIGHT EOT

Locate First Element
Complex Element: RD_EOT5
Interval
Feature: Linear\Roadway\PavementiRoad_Edge of Travel
Active Profile Exists \ Line
Level: P_RDY_Edge_of Travel ((none))
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=

C. This creates a new complex element called Y8A RIGHT EOT as shown below.

Y8A RIGHT EOT

7~

/ JF,‘ Element Selection =
BEos0, K

D. Click the Y8A Right EOT shown below, hover for a moment to display the menu, and then
select the Open Profile Model option to open the Y8A Right EOT profile.

Y8A RIGHT EOT

OPEN
PROFLE | “
MODEL

e EHHE, - %Y s ] X

. Open Profile Model
r L
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E. Select the Profile Complex By Element tool (Geometry > Vertical > Complex Geometry >
Profile Complex By Element) as shown below.

Geometry = Site  Comidors  Model Detailing  Drawing Production  Drawing  Utilities  Collaborate  View  Help  NCDOT Roadway

L Import/Export * _:':_ P ) o ﬁ 3 TV Offsets and Tapers ~ \f) f'{ EEB Open Profile Model Il I: l_J:L S ll t,:t: /./

4, Design Elements * X Reverse Curves * 55 Set Active Profile

. Civil  Reports | lines Arcs Point Modify _Complex lines Curves Element Modify = Complex  Transform  simplify
), Standards * Toggles * v v v 2 Spink~ v Geometry™ | b~ Profile Creation ™ ¥ *  Profies*  *  Geometiy = Tools*  Geometry
General Tools Horizontal Vertical |2 Profile Complex By Elements
o
R / W e, A2 Profile Complex By PI
¢ simple Profile By PI
o B

EPRCHDEEEGNE

4 Define Profile By Best Fit
¥ Profile Reverse Transition
1

~  Profile Offset Transition

|

F. Then, similar to how the horizontal Y8A Right EOT was complexed, Key the following
parameters into the Create Complex Profile Element dialog and select the small tangent EOT
as shown below. When selecting the EOT line, make sure the Directional Arrow is pointing in
the correct direction before accepting. It may be helpful to turn the existing ground line off if
you have trouble selecting the tangent EOT.

e Method = Automatic
e Name =Y8A RIGHT EOT

& y DIRECTIONAL ARROW

Parameters -~

Method Manual v
Maximum Gap 0.0328

Feature ~

Feature Definiion Use Active Feature

Name Y8A RIGHT EQT /

Locate First Element
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G. This creates a new complex vertical element called Y8A RIGHT EOT as shown below. Set Y8A
Right EOT as the Active Profile.

& Elen i/
4 B (
\I"" -4 “i v

H. After complexing the Y8A Right EOT lines, follow these same steps and complex the Y8A Left
EOT lines.

12. Apply Linear Templates to the Left and Right Y8A EOT lines
A. Select the Apply Linear Template tool (Model Detailing > Apply Linear Template).
B. Key the following parameters into the Apply Linear Template dialog. Apply
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Start = Lock To Start

End = Lock To End

Exterior Corner Sweep Angle = 05° 00’ 00”
Template = LNT - C&G Berm Catch Slopes
Feature Definition = Design

Name = Y8A LEFT EOT

J?‘ Apply Linear Template

X
Parameters ~
Lock To Start )
B start Station 0.0000'
Lock To End )
B End Station 0.0000'
B Exterior Corner Sweep Angle  05°00'00"
Mirror E]
Reflect O
Template Project TemplatesiLinear\LNT- C&G Berm Catch Slopes
Description
Feature ~
Feature Definition Conceptual hd

Name Y8A LEFT EOT

Linear Template

[= C:ANCDOT Training\Roadway\Training-RD_R-2635C\Module 11 - Dg
|~} Project Templates

= Linear

- Concrete Island Template

: - Concrete Island Template Linear

i - LNT- C&G Berm Catch Slopes

¢ L LNT- C&G Berm Catch Slopes with SW
Roadway Templates
Surface Templates
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C. When prompted to Locate Element To Apply Template, select the Y8A LEFT EOT and begin
clicking through the prompts. When prompted to Select Side, move your cursor as shown
below and then continue clicking through the prompts to place the Linear Template.

Select Side - Reflect Option
Mirror - <Alt> Down To Select

D. Notice in the View 2, Default 3D window that the Y8A Left EOT Linear Template is now
displayed in the 3D model as shown below.

Y8A LEFT
EOT LINEAR
TEMPLATE
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Module 11 - Detailed Modeling

E. After applying the Linear Template to Y8A Left EOT, follow these same steps and apply the to
the same Linear Template to Y8A Right EOT as shown below.

YBARIGHT
EOT LINEAR
TEMPLATE

13. Create a Proposed Terrain for the Side Street (Y8A)
A. First, select the Project Profile To Element tool (Geometry > Vertical > Profile Creation >
Project Profile to Element) as shown below.

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

1<~ Import/Export ¥ ¥ . € a ¥ Offsets and Tapers * EE Open Profile Model
g o O ¢ ‘f.; N [~

[+ Design Elements ¥ o . . & Reverse Curves ¥ . 155 Set Active Profile .
Civil Reports = Lines Arcs  Point Modify  Complex Lines Curves
‘J‘jl Standards ~ Toggles ~ v v v v 2 Spirals ~ v Geometry * -~ Profile Creation ™ v v

General Tools Horizontal

LYV E3 e

Profile From Surface

Quick Profile From Surface

Project Profile To Element

; = Project Profile Range To Element
IPCHY EE|HX e
Project Extended Profile

RTBBRED

Profile Intersection Point
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B. When prompted to Select Element To Project, select the Right EOT line for the Y8 Corridor.
When selecting the Y8 Corridor Right EOT line you may notice multiple linear elements sitting
on top of one another. To resolve this, Right-Click to cycle through them and choose the linear
element on level P_RDY_TL_Edge_of_Travel. It's very IMPORTANT to select the correct linear
element.

,,,,, - [Y8CORRIDORRIGHT EOT |

| Y |

Select Element To Project : by
< Complex Element: +ETO
Belongs To: Y8
ya N Feature: Li \Template eniiTL_Edge of Travel Outside
ProfileRyTemplata \ Line
Eevel: P_ROY_TL_Edge_of_Travel (Edge of Pavi Top) |

C. Then select the Shear Line on level Draft_RDY_Construction_Element when prompted to
Select Plan Element To Project Onto.

{ Y8 CORRIDOR RIGHT EOT |

| 1

- N FeaIme LineariRoa ucion Class ElementCCE_Target_Shear_Oul RT

_\ / [Caver Drm_EDY_F fion_Class_clement ((nGne)) |

D. Notice in the View 2, Default 3D window that the Shear Line is now displayed in the 3D model
matching the Y8 EOT as shown below.

SHEAR LINE | ;
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E. Now, select the Element Selection tool (Terrain > Selection > Element Selection) and *
Toggle ON the Add option as shown below. Element
Selection

i Elerment Selection - ot

F. Then, select he four (4) elements Highlighted in Blue below. Because there are multiple
elements sitting on top of one another, you may need to Right-Click through the elements to

select the ones you need. If your still having trouble, try turning off some of the additional
levels.

G. Now, select the Create Terrain From Elements tool (Terrain > Create > From Elements) as
shown below.

Terrain Geometry Site Corridors Model Detai

e O < r&! From File %OO e
22| From Graphical Filter ¥

. P Additional Topo

=) ,@ From Elements Methods >  Import~

Create
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H. Still keeping those four (4) elements selected,

) . ¢ Create T.. — X
key the following parameters into the Create §
Terrain From Elements dialog. Parameters ~
Feature Type Boundary ™
e Feature Type = Boundary Edge Method None v |
[ ] =
Edge Metho.d. -None ' E— A
e Feature Definition = PT_Triangles
Feature Definition PT_ Triangles
Name 0 Exist
s B Prop

----- & PT_ Boundary

----- & PT_ Contours

----- & PT_ Contours and Triangles
----- @ PT_ Drainage Contours

----- @ PT_ Thematic Height

----- @ PT_ Thematic Slope

----- LAPT_Triangles

I.  Finally, Left-Click through the prompts to create the Side Street (Y8A) Terrain Model as shown
below.

Y8A TERRAIN MODEL l

¥

14. Apply Pavement Surface Template to the Side Street (Y8A) Terrain Model

A. Select the Apply Surface Template tool (Model Detailing > Surface Templates > Apply Surface
Template) as shown below.

dors Model Detailing Drawing Production Drawing Utilities C

g e > B -

Apply Surface Create Create  Transverse
LlnearTempIate Templates ¥ C|osed Mesh Elements Conic Slope  Tools ~

2 Apply Surface Template
® 4 A S [ %2 Ldit Surface Template
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B. Then, key the following parameters into the Apply Surface Template dialog as shown below
and select the Y8A Terrain Model from within the View 2, Default 3D window when prompted
to Locate Terrain Model.

e Template = SFT-Pavement
e Feature Definition = Disable Linear Features

Jﬁ? Apply Surface Template — Pick Template

General = CANCDOT Training\Roadway\Training-RD_R-2635C\Module 11 - De
Template Project Templates\Surface Templates\SFT-Paveme = PrDjF}Ct Templates
Apply External Clip Boundary [ ' Linear

[+ Roadway Templates

Feature =] Surface Templates
Feature Definition Disable Linear Features . .- SFT-Concrete Monolithic Island-Simple
Name NoLF - SFT-Pavement

4 Y8A TERRAIN MODEL l W

@)

-

C. Continue left clicking through the prompts to apply the SFT-Pavement Surface Template to
the Y8A Terrain as shown below.

R | SFT-PAVEMENT SURFACE TEMPLATE [P
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D. Turn off the Terrain Levels to better see the SFT-Pavement Surface Template as shown below.

| =
15. Add a Concrete Channelization Island to the Side Street (Y8A)
A. From the Feature Definition Toggle Bar, toggle on the Use Active Feature Definition

button and then select the Monolithic Island feature from the (Linear > Roadway >
Intersection) folder as shown below. Keep this Feature active throughout all steps that follow.

ei’ Monolithic Island of & A S /

" | [ Roadway
u (- Bridge
- Civil Cell L

@ b [+ Construction Class Element iE] Og Q

[+ Cuvert —— JTTTTTTTITITITIIIImIm R
[+ Curb and Gutter
- Ditch

[ Existing

[+ Fence

[+ Guardrail and Barrier
— Interesection

[+ Intersection

B4 Monolithic Island

B. Next, select the Single Offset Entire Element tool (Geometry > Horizontal > Offsets and
Tapers > Single Offset Entire Element) and key the following parameters into the as shown

below. - : : : -
3| Detailing Drawing Production Drawing Utilities Collab

e Offset = 12.0000. . _ ) » O _¢_ '-I-Offsets and Tapers ¥ )
e Use Spiral Transitions = Unchecked T Single Offset Entire Flernent

Lines Arcs Point — Complex

e Mirror = Unchecked 7 7 i Single Offset Partial peometry ¥

e Remove Offset Rule = Unchecked ooy K Veriable Offset Taper
’ | / Bl <L Ratio Offset Taper

B single Off..  — x

Parameters A~

B offset: 12.0000
Use Spiral Transitions E]

Mirror [:]

Remove OfisetRule [ ]
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-

C. Then, select the two (2) Y8A EOT radius returns and follow the prompts to place the two (2)
Island Edges as shown below.

: '|Y8AALIGNMENT|' e

RETURN

D. Change the Offset value to 4’ within the Single Offset Entire Element dialog, this time
selecting the Y8 Right Shear Line as shown below to place the 3™ and final Island Edge line.

| Y8 RIGHT SHEAR LINE |

| ISLAND EDGE |
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E. Next, select the Simple Arc tool (Geometry > Horizontal > Arcs > Arc Between Elements >
Simple Arc). Set the Radius parameter to 2’ and the Trim/Extend parameter to Both within
the dialog as shown below.

2| Detailing Drawing Production Drawing Utilities Collaborate View Help

4 L 3" Offsets and Tapers ~ f"{ EB Open Profile Model
/7 O« e

lincs I oo A Reverse Curves ¥ Modify  Complex |55 Set Active Profile
v - . 2 Spirals ~ v Geometry ¥ I~ Profile Creation *
Jg Sim...  — X O cirde
Parameters L4 5 ArcBetween Points
Trim/Extend  Both v Arc To Element 4
B Radius 2.0000" ™ Arc Between Arcs
Loop 0 Arc From Element 4
Feature - Arc Between Elements r | (] Simple Arc
Feature Definifion Use Active Feature )g. Complex Transition between Any element and Arc & spiral Arc Spiral
Name Mi & Taper Arc Taper
Fg 3 Center Arc
Fg 2 Center Arc
[@" Arc Between Elements

F. Now, use the Simple Arc tool to fillet the three (3) corners of the concrete island as shown
below.
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G. Select the Complex By Element tool (Geometry > Horizontal > Complex Geometry > Complex
By Element). Set the Method to Automatic and click on the Concrete Island when prompted.

Geometry Site Corridors Meodel Detailing Drawing Production Drawing Utilities Collaborate View
1L Import/Export ¥ XX 2\%) 4 ﬂ ‘b 7 Offsets and Tapers ~ \7,) r»f EB Open Prof
|5 Design Elements ~ ,.'? < . X Reverse Curves ~ i [ Set Active

Civil Reports | Lines Arcs  Point Modify =~ Complex
M Standards ~ Toggles ~ v v v v 2 Spirals ~ -

Geometry ¥ b~ Profile Cre
General Tools

e ana /By F

Horizontal Complex By Element

Complex By PI

Define By Best Fit

Geometry Builder

R

Geometry Connector

i
H. Click through the additonal prompts to complex the Concrete Island, making it a single
complex element.

Next, select the Quick Profile From Surface tool (Geometry > Vertical > Profile Creation >

Quick Profile From Surface) and select the Concrete Island when prompted to Locate
Reference Element.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

Collaborate View Help NCDQOT Roa
1Z Import/Export ¥ s P, - L, Offsets and Tapers * EB Open Profile Model
- 0, / S ol 7 B Open Profie Model |\ | —
|#% Design Elements * . } . & Reverse Curves ™ . | Set Active Profile K
Civil Reports = Lines Arcs  Point Modify ~ Complex Lines Curves
Uy Standards ¥ Toggles ~ v v - - 2 Spirals ~ - Geometry~ | [E Profile Creation ¥ v v
General Tools Horizontal b Profile From Surface
e
v el B A S £4 s '='J. % Quick Profile From Surface
[*  Project Profile To Element
[} Project Profile Range To Element
ILCHDEEISKY

———————— [~ Project Extended Profile

AV profile Intersection Point

| CONCRETE ISLAND |

Page | 45



ﬁ:& Module 11 - Detailed Modeling

J. Then, select the Side Street (Y8A) Terrain Model when prompted to Locate Reference
Surface. Right click to reset and finalize the command.

K. Click the Concrete Island shown below, hover for a moment to display the menu, and then
select the Open Profile Model option to open the Proposed Concrete Island profile.

)
.

N

o
1 OPEN PROFILE MODEL |

AN -
CEfE %Y e X

L. Notice the proposed Concrete Island profile that was created using the Side Street (Y8A)
Terrain Model as shown below. Set this as the Active Profile and then close out of the profile
window.

[ PROPOSED CONCRETE ISLAND PROFILE ]

_______
- S

Vs el — e /- AX
o “--,_ Set As Active Profile

Page | 46



Module 11 - Detailed Modeling

M. Notice in the View 2, Default 3D window that the Proposed Concrete Island is now displayed
in the 3D model matching the surface of the Side Street (Y8A) Terrain Model as shown below.

N. Select the Apply Linear Template tool (Model
Detailing > Apply Linear Template) and key the
following parameters into the Apply Linear
Template dialog.
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Start = Lock To Start

End = Lock To End

Exterior Corner Sweep Angle = 05° 00’ 00”
Template = Concrete Island Template Linear
Feature Definition = Design

Name = Y8A ISLAND

[l | CONCRETE ISLAND |

Y8A TERRAIN MODEL

Pick Template

:-\ = CANCDOT Training\Roadway\Training-RD_R-2635C\Module 11 - De
= Project Templates
Linear
Apply i

i ~Concrete Island Template
LNT- C&G Berm Catch Slopes
. ~LNT- C&G Berm Catch Slopes with SW
Roadway Templates
Surface Templates

Linear Template

ﬁ Apply Linear Template

Parameters
Lock To Start B
| @ start Station 0.0000'
Lock To End O
| @ End Station 0.0000"
. Exterior Corner Sweep Angle 05°00'00"
Mirror O
Reflect O
Template Project Templates\Linear\Concrete Island Template Linear
Description
Feature
Feature Definition Conceptual
Name Y8 ISLAND
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O. When prompted to Locate Element To Apply Template, select the Concrete Island and begin
clicking through the prompts. When prompted to Select Side, move your Cursor to the inside

of the Concrete Island as shown below and then continue clicking through the prompts to
place the Linear Template.

LINEAR TEMPLATE
THE INSIDE OF THE
CONCRETE ISLAND

Select Side - Reflect Option g
Mirror - <Alt> Down To Select

ﬁ Apply Linear Template
Parameters

Lock To Start O
& Start Station 0+00.00

P. Notice in the View 2, Default 3D window that the Y8A Concrete Island Linear Template is
now displayed in the 3D Model as shown below.
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Q. Next, select the Element Selection tool (Terrain > Selection > Element Selection) and k

select the top of the Y8A Concrete Island Linear Template. See the element highlighted SEllergtt?nt
election

in blue below.

MIg: “MI_TOP

Eg\!r{;?ggr;—gzly[l)% Construction (Phantomn) TOF OF TeRCONCRETE
M ISLAND TEMPLATE

Tip: Zoom in closely and right click to tab through until you get the correct line.

R. Now, select the Create Terrain From Elements tool (Terrain > Create > From Elements) as
shown below.

Terrain Geometry Site Corridors Model Detai
@ 1~ # FromFile §-°
® 22| From Graphical Filter ~ )
P = P Additional  Topo
=) |Q From Elements Methods ¥ Import~
ction Create

S. Still keeping the Concrete Island Linear Template selected, key the following parameters into
the Create Terrain From Elements dialog.

e Feature Type = Boundary
e Edge Method = None
e Feature Definition = PT_Triangles

48 Create T..  — X
Parameters ~
Feature Type Boundary >
Edge Method None hd
Feature ~
Feature Definition PT_Triangles

» Exst
= Prop

@ PT_Boundary

@ PT_ Contours

@ PT_ Contours and Triangles

@ PT_Drainage Contours
Pa ge | 49 @ PT_Thematic Height

@ PT_Thematic Slope

LAPT_Triangles

Name
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i

T. Left click through the prompts to create the Y8A Concrete Island Terrain Model as shown
below.

Y8A CONCRETE
ISLAND TERRAIN

U. Select the Apply Surface Template tool (Model Detailing > Surface Templates > Apply Surface

Template).
V. Then, key the following parameters into the Apply Surface Template dialog as shown below
and select the Y8A Concrete Island Terrain Model from within the View 2, Default 3D window

when prompted to Locate Terrain Model.

e Template = SFT-Concrete Monolithic Island-Simple
e Feature Definition = Disable Linear Features

f@' Apply Surface Template = x Pick Template

Gentel A =] C:\NCI_Z)OT Training\Roadway\Training-RD_R-2635C\Module 11 - D

=) Project Templates
Template Project Templates\Surface Templates\SFT-Concrete Monolithic Island-Simple Linear
; Roadway Templates
Apply Extemal Clip Bounda i
peyY p v U (= Surface Templates
Feature ~ SFT-Concrete Monolithic Island-Simple|
L SFT-Pavement

Feature Definition Disable Linear Features

Name NoLF

Y8A CONCRETE
ISLAND TERRAIN
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W. Continue left clicking through the prompts to apply the SFT_Concrete Monolithic Island-
Simple Surface Template to the Y8A Concrete Island Terrain as shown below.

SFT-CONCRETE
MONOLITHIC SURFACE

ISLAND TEMPLATE

X. Turn off the Terrain Levels to better see the applied SFT_Concrete Monolithic Island-Simple
Surface Template.
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16. Adjust the berms and slopes of the Side Street (Y8A) Radius Returns to match Y8
A. Notice that the berm and slopes of the Side Street (Y8A) do not match the Y8 as shown below.
This can easily be resolved by using Parametric Constraints.

il

B. Select the Create Parametric Constraint option (Corridors > Edit > Edits > Create Parametric
Constraint) and then select the Side Street (Y8A) radius return Corridor Object when
prompted to Locate Corridor.

RIS I

Corridors Model Detailing Drawing Production Drawing Utilities Colla

=3 Copy Template Drop & s
|

# <€ @ Define Target Aliasing

Import IRD i v
‘ffﬂ P Tomplate = Edits P #+ Corridor References
) W Transitions ~ v Template Drop | ¥ fel K& Corridor Clipping ¥
Create Edit [T Create End Condition Exception

L 8F o
¢! B A S / el @ Create Key Station

Create Secondary Alignment

”1[ Create Parametric Constraint

----- \\ Create Curve Widening

| # Create Point Control

AORRIDOR OBJECT
N N /4

| SIDE STREET Y8A |
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C. Key the following Parameters into the Create Parametric Constraint dialog and click through
the prompts to set the BM_Width Parametric Constraint and

transition the Berm Width from 8’ to 10’ over the length of the écr. — X

Radius Return to match the Y8 Berm. DTS -~
LockToStart [

e Start = Lock to Start Start 0+00.00

e Stop = Lock to End LockToEnd @

e Constraint Label = BM_Width Sop _ .
Constraint Label BM_Width

e Start Value = 8.0000 StartValue 80000

e Stop Value = 10.000 Stop Value 10.0000

D. Next, use the SS_Slope Fill Parametric Constraint to transition the Y8A Fill Slope from 2:1 to
4:1 over the length of the Radius Return to match the Y8 Fill

@& C — X
Slope. &

Parameters ~
e Start = Lock to Start LockToStart @
e Stop =Lock to End Start 0+00.00

. . LockToEnd [
e Constraint Label = SS_Slope Fill Stop 0450 48

e Start Value =-50.00% Constraint Label SS_Slope | ~
e Stop Value =-25.00% Start Value -50.00%
Stop Value -25.00%
E. Now, follow these same steps and do the same for the other YS8A
Radius Return as shown below.

&

Y"x -/

| SIDE STREET Y3A |
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17. Clean up the breaks in the intersection using Key-Stations
A. Notice the breaks in the intersection model as shown below. This can be resolved by adding

Key Stations.

B. Select the Create Key Station tool (Corridors > Edit > Edits > Create Key Station) and add the

following two (2) Key Stations.

o Key Station1=12+12.99
e Key Station 2 =13+07.01
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=% Copy Template Drop ﬁ s

448 Import IRD .
y B Template Edit
5\l Tansitions ~ M Template Drop
Create

ATV LS

v

Edit 7

&)

Edits

Drawing Utilities Collal

L @ Define Target Aliasing
@ Comidor References ~
£ @ comidor Clipping ~

Create End Condition Exception

Create Key Station

2

Create Secondary Alignment
Create Parametric Constraint

Create Curve Widening

Create Point Control
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Exercise 2 — Directional Crossover with Median U-Turns Modeling

In this exercise, you will learn how to model a Directional Crossover with Median U-Turns. This
includes pavement shearing, median/pavement switching, bulb-outs, directional median cross-over
modeling, intersection radius modeling, application of linear templates, proposed terrain model
development, surface template application, and various element profiling techniques. Design Intent

will continue to be a major focus.

Throughout this exercise you will be working with NCDOT 2D dgn files exclusively. All design and

Qj

corridor manipulation will be carried out within a 2-dimensional design plane.

1. Launch OpenRoads Designer CONNECT Edition
Doble-click on the NCDOT Roadway OpenRoads icon on your desktop to launch

OpenRoads Designer into the NCDOT Roadway workspace. 2]

2. Set the Workspace and Workset
Select DOT-US North Carolina from the Workspace menu.
Select NCDOT R-2635C (Training) from the Workset menu.

OpenRoads Designer CONNECT Edition

DOT-US North Carolina - R-2635C (Training) -

3. Open the Exercise 2 Corridor (CMD) dgn file and zoom in closely to the Super Street

Intersection
A. Click the browse button and path to the Module 11 (Detailed Modeling) folder and

open the R-2635C-RDY_CMD_Exercise2.dgn file.

NCDOT
Roadway

Browse

B. Zoom in close to the intersection as shown below. For the sake of time and the avoidance of
redundancy a number of elements have already been modeled. The end result after finishing

Exercise 2 will be a completed Super Street model.

SUPER STREET MODEL
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C. In addition to the preemptive modeling, notice that some of the 2D linework has already been
designed allowing this module to focus more on Detailed Modeling. See the Plan Geometry
Module for detailed instructions on 2D plan geometry development.

[ 2D ISLAND LINEWORK e

j 2D BULBOUT LINEWORK

4. Remove the grass median and display pavement within the Super Street Intersection limits
A. Notice that a portion of the Y8 Corridor has a grass median within the limits of the
Super Street Intersection. This can be adressed using Paramtric Constraints that
are included within the attached NCDOT template.

Y8 CORRIDOR 1 2 I

B. Select the Corridor Objects “The Bucket” tool (Corridors > Edit > Cordors | ModelDetallng _ Drawing Production _ Drow

Corridor Objects) and then select the Y8 corridor when prompted [ 7" & & [
. Template Edi Edits i
to Locate Corridor. W Transtions * " oo -

Create Edit

C. Notice the three (3) Parametric Constraints that have already been defined as shown below.

<l
o
Templals Drop + X L3 0 / 4 Parametric Constraint ~
Sacondary Alignmant Constraint Label Enabled Start Value Stop Value Start Stat.. End Stati.. Enabled .
Koy Sta » Median_X_Over_Switch - RETES 1.0000 1.0000 20+87.00 30+37.86 Constraint Label PV_Median_X_Owver_Switch
& labhon = = =
! PV_Shear Inside LT True 1.0000 -1.0000 2048700 30+37.86 Start Value 1.0000
Paramelric Conshraint
PV_Shear Inside RT True 1.0000 1.0000 20+87 00 30+37 86 Stop Value 1.0000
Paint Contral
Station Range ~
Curve Widening
Start Station 20+87.00
End Condifion Exceplion
End Station 30+37.86
Extemal Reference
Clipping Reference Row:: 1 of3 b M

Close

e PV_Shear_Inside LT = Shears the left Inside curb and median when set to -1
e PV_Shear_Inside RT = Shears the right inside curb and median when set to 1
e X_Over_Switch = Displays the median pavement when set to 1
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D. Adjust the start station value for all three (3) Parametric Constraints to 13+27.86 as shown
below. This will remove the median and display the pavement throughout the limits of the
Super Street Intersection.

&l comd
F
Template Drop +X " 4 ic Constraint A
Secondary Alignment Constraint Label Enabled Start Value Stop Value Start Stat.. End Stati... Enabled .
Koy Stat PV_Median_X_Over_Switch  True 1.0000 1.0000 1342786 |30+37.86 Constraint Label PV_Shear Inside RT =
ey Station A
PV_Shear Inside LT True 1.0000 -10000 13+2786 | 30+37.86 Start Value 1.0000
Paramelric Constraint
(Sl 7 shear inside RT True 1.0000 1.0000 13+27.86 Stop Value 1.0000
Point Control
Station Range ~
Curve Widening
i ) Start Station 13+427.86
End Condition Excepfion
End Station 30+37.86
Extemal Reference

Clipping Reference Row: 14 4 3 of 3

Close

GRASS MEDIAN REMOVED AND PAVEMENT RESTORED

GRASS MEDIAN

5. Model the bulb-out on the right side of the Y8 corridor
A. From the Feature Definition Toggle Bar, toggle on the Use Active Feature Definition

button and then select the Road_Edge of Travel feature from the (Linear > Roadway >
Pavement) folder as shown below. Keep this Feature active throughout all steps that follow.

Dot @b A [l

& |Road_Edge of Travel

Interesection
@ Intersection
Miscellaneous

USEACTIVE|| & = Paemen
B¥o2: coco o T

FEATURE

FEATURE 1= oo DEFINITION |-
DEFINITION @ Road:Lane Line A DROPDOWN

@ Road_Lane Line B
--@ Road_Lane Line C

& Road_Paved Shoulder

@ Road_Profile Edge of Travel Left
--@ Road_Profile Edge of Travel Right

B. Use the Complex By Element tool (Geometry > Horizontal > Complex Geometry > Complex By
Element) to complex the individual 2D Elements that make up the bulb-out as shown below.
Combining these and making a single complex element will be more efficient for modeling.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View

1< Import/Export ~ FX P 4 L 7 Offsets and Tapers ~ BB Open Prof
,:._ y '?‘ \fJ

[#% Design Elements ¥ o . . A Reverse Curves ¥ . |55 Set Active
Civil Reports = Lines Arcs  Point Modify = Complex
iy Standards ¥ Toggles * v v v - 2 Spirals ¥ v Geometry ¥ | k2 Profile Cre
General Tools Horizontal o Complex By Element
T
; i3
v e B A S g% L Complex By PI
«*  Define By Best Fit
= il
=" Geometry Builder
PPREYDEE SX
i ,Q Geometry Connector
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C. Next, select the Profile By Slope From Element tool (Geometry > Vertical > Element Profiles >
Profile By Slope From Element) and select the Complexed Bulb-Out Element when prompted
to Locate First Element To Profile. Then Right-Click to Reset And Complete.

Geometry

1 Import/Export * s 4 P - ¥ Offsets and Tz = EE Open Profile Model - |- 4
e 3% PO Tt 2 Bomrews |- [ v 32

5 Design Elements

I Standards ¥

Site Corridors Model Detailing Drawing Production

g =
Civil Reports | Lines Arcs Point

Toggles * v

P

General Toals

WX LrTVi FarXA

Reverse Curves ™

Spirals

Harizontal

Drawing

Utilities Collaborate View Help NCDOT Roadway

% Set Active Profile
Modify Complex : ! ' lines Curves Flement Modify Complex  Transform
Geometry® b~ Profile Creation *  ~ Profles¥ v = Geometry* = Tools*
Vertical |JL  Quick Profile Transition

Profile By Constant Elevation

[ |™

IPCODEESRD

Define Profile By Slope From Point
Profile By Slope From Element
Profile By Variable Slope From Element

Profile By Vertical Offset From Element

BT

Profile By 3D Element

Locate First Element To

Profile

Complex Element: RD_EOT1

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

Level: Prop Edge of Travel ((none))

D. When prompted to Locate Reference Element, select the Right EOT line for the Y8 Corridor.
When selecting the Y8 Right EOT line you may notice multiple linear elements sitting on top of
one another. To resolve this, Right-Click to cycle through them and choose the linear element
on level P_RDY_TL_Edge_of_Travel. It’s very IMPORTANT to select the correct linear element.

[ o Feeencs Bamanl T S
Complex Element +ETO
Belongs To: Y8

Y8 CORRIDOR RIGHT EOT
P_RDY_TL_EDGE_OF_TRAVEL

Fealure: LinearRoadway'Template Poinis\PavemenfiTL_Edge of Travel Outside
Active Profile: ProfileByTemplate \ Line
Level: P_RDY_TL_Edge_of_Travel (Edge of Pavt Top)
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E. Then, key the following parameters into the Profile By Slope B pofile.. x
From Element dialog and click through the prompts to Profile
the Bulb-Out element using a -2.5% slope from the Y8 EOT as

Parameters ~

Point Selection Al

<

shown below. Profile Adjustment None v
e Point Selection = All (] Verteal Offset 00000

. o Sl -2.50%
e Profile Adjustment = None & siore

. Feat ~
e Vertical Offset = 0.0000 e

Feature Definition Use Active Feature
= o,

* Slope =-2.50% Name RD_EOT

PROFILED [
| BULB-OUT

6. Shear the Y8 pavement through the Bulb-Out limits
A. From the Feature Definition Toggle Bar, toggle On the Use Active Feature Definition
button and then select the CCE_Target_EOT_Shear_Out_RT feature from the (Linear >
Roadway > Construction Class Element) folder as shown below.

[57 | cee_Target_Shear_out RT o B A S Y ‘
; 2 CCE_Target PSI_RT a
- PSO_LT
@ CCE_Target™ TOGGLE OFF PERSIST SNAPS
-@ CCE_Target_Shear_In AND RULE

@ CCE_Target Shear INT_Out LT
-@ CCE_Target_Shear_INT_Out_RT
@ CCE_Target_Shear_KPM_Out LT USEACTIVEFEATURE |
-@ CCE_Target_Shear_KPM_QOut_RT

@ CCE_Target_Shear_Out_LT

€

-&@ CCE_Target_SW_LT

-@ CCE_Target SW_RT

- Culvert v

B. Select the Single Offset Partial option (Geometry > Horizontal > Offsets and Tapers > Single
Offset Partial) as shown below and select the Y8 alignment when prompted to Locate

Element- 3| Detailing Drawing Production Drawing Utilities Collab

) , O _# _* Offsets and Tapers ¥ »J.J
&

3" Single Offset Entire Element Complex

Seometry ¥

Lines Arcs  Point
v v -

h.
I -

Single Offset Partial

Variable Offset Taper

(0¥ o
I 3 HI - g
ool Ratio Offset Taper

I
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C. When prompted for a Start and End Location, snap to the following locations as shown below.

This places the Shear Line.

START LOCATION

ISHEAR LINEl

END LOCATION

D. Then, follow the same steps to add two (2) additional Shear Lines that match the limits of the
20’ tangent lines at the beginning and end of the Bulb-Out as shown below.

l SHEAR LINE l

ADDITIONAL SHEAR LINES

Note: These shear lines are broken up because the longer one in the middle will be used to

build a terrain later in the module.

E. Next, click the Y8 Corridor Object Handle, hover for a moment to display the menu, and then
select the Add Corridor Reference option and add the three (3) Shear Lines as shown below.
- ISHEAR \ 77777777777777777777777777777777777777777777777777777777777777 Y D B
B 721 L the ) )
— T T T T T T T T T T T T T T LINE3|
@il -t - R X
V
-
Y8 CORRIDOR ﬂAdd Corridor Reference |
OBJECT HANDLE =
t
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F. The Y8 corridor pavement has been sheard to accommodate the proposed Bulb-Out as shown
below.

SHEARED Y8 CORRIDOR PAVEMENT

7. Apply a Linear Template to the proposed Bulb-Out linear element "_':\
A. Select the Apply Linear Template tool (Model Detailing > Apply Linear Template). Apply
B. Key the following parameters into the Apply Linear Template dialog. Linear Template

e Start = Lock To Start

_ = CANCDOT Training\Roadway\Training-RD_R-2635C\Module 11 - De
e End=Lock To End . Project Templates
e Exterior Corner Sweep Angle = 05° 00’ 00” & Linear

: Concrete Island Template
- Congrete Island Template Linear

e Template = LNT - C&G Berm Catch Slopes
LNT- C&G Berm Catch Slopes with SW

¢ Feature Definition = Design
Roadway Templates
e Name =Y8 Bulb-Out 1 Surface Templates
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C. When prompted to Locate Element To Apply Template, select the proposed Bulb-Out and
begin clicking through the prompts. When prompted to Select Side, move your cursor as
shown below and then continue clicking through the prompts to place the Linear Template.

D. Notice in the View 2, Default 3D window that the Y8 Bulb-Out 1 Linear Template is now
visible in the 3D model as shown below.

Y8 BULB-OUT 1 LINEAR TEMPLATE

8. Create a Proposed Terrain for the Proposed Bulb-Out

A. First, select the Project Profile Range To Element tool (Geometry > Vertical > Profile Creation
> Project Profile Range To Element) as shown below.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

Collaborate View Help NCDOT Roa
- wibne , k) - i
¢Z_ Import/Export _;.;;_ % / O P } Offsets and Tapers \fd rj’ @ Open Profile Model \ _
[# Design Elements ~ v ) - £ Reverse Curves ¥ . |#% Set Active Profile -
Civil Reports | Llines Arcs  Point Modify ~ Complex Lines Curves
i Standards ¥ Toggles ~ - - - v 2L Spirals ~ - Geometry ¥ | |~ Profile Creation ¥ - -
General Tools Horizontal b Profile From Surface
4= Quick Profile From Surface
[~ Project Profile To Flement
Page | 62
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B. When prompted to Select Element To Project, select the Right EOT line for the Y8 Corridor.
When selecting the Y8 Corridor Right EOT line you may notice multiple linear elements sitting
on top of one another. To resolve this, Right-Click to cycle through them and choose the linear
element on level P_RDY_TL_Edge_of_Travel. It's very IMPORTANT to select the correct linear

element.

— Y8 CORRIDOR RIGHT EOT = S
= o P_RDY_TL_EDGE_OF_TRAVEL X - : —

C. When prompted to Select Plan Element To Project Onto, select the Shear Line that was placed
in the previous step. Use the Alt-Key to Lock the Start/End locations of the Shear Line and
click through the prompts to finalize the profile projection.

[SHEAR LINE] / A

D. Notice in the View 2, Default 3D window that the Shear line is now visible in the 3D model as
shown below. This will be used to produce a proposed terrain for the Bulb-Out.

SHEAR LINE
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E. From the Feature Definition Toggle Bar, toggle On the Use Active Feature Definition
button and then select the Draft_DNC feature from the (Linear > Roadway > Miscellaneous)
folder as shown below.

[Me? ® e A /7 Y
|

- l USE ACTIVE FEATURE DEFINITION l
----- @ Drain_Grade Fixed Tie

----- @ Geom_Civil_Cell_Control
@ Matchline
----- @ Road Driveway Back
----- @ Target Scratch 0 I

& Target Scratch 1
----- @ Target Scratch 2
----- @ Target Scratch 3

& Target Scratch 4
----- @ Target Scratch 5
----- @ Target Scratch 6

F. Select the Single Offset Partial option (Geometry > Horizontal > Offsets and Tapers > Single
Offset Partial) as shown below and then set the Offset parameter within the Single Offset
Partial dialog to 1.000.

2| Detailing Drawing Production Drawing Utilities Collab

- L, 2 Offsets and v
) O % - sets and Tapers _J;J

Lines Arcs  Point Single Offset Entire Element

v v v

Complex
Jeometry ¥

_.
I |-

Single Offset Partial

H

Variable Offset Taper

whe

,/ 3 3 ‘-fv -

G. Select the Bulb-Out EOT when prompted to Locate Element and Snap to the Beginning and
End locations of the shear line when prompted for a Start and End Location as shown.

Vo

Ratio Offset Taper

START LOCATION

BULB-OUTEOT END LOCATION
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H. This will place a Draft_DNC construction class element with a 1’ offset from the Bulb-Out
along the length of the Shear Line as shown below.

DRAFT_DNC OFFSET .
1' FROM BULB-OUT

Note: The 1’ offset is temporary and was used to make it easier to work with the Draft DNC
element.

I. Next, select the Profile By Slope From Element tool (Geometry > Vertical > Element Profiles >
Profile By Slope From Element) as shown below.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate

1< Import/Export ~ FX % ) p O ’#L 23 Offsets and Tapers ¥ \7'»; r‘{ BB Open Profile Model b I: & 1 l/._\/ g

b — A
t A Reverse Curves ~ |5} Set Active Profile _ i
Lines Curves Element Modify Complex Transform

View Help NCDOT Roadway

| Design Elements ~ L i ) _
Civil Reports = Lines Arcs Point Modify ~ Complex
% Standards ~ Toggles ~ v - - EA Spirals ~ - Geometry ¥ |~ Profile Creation ~ - v Profiles v A Geometry © Tools
Horizontal Vertical 2L Quick Profile Transition

General Tools
£ Profile By Constant Elevation

['§  Define Profile By Slope From Point

|~ Profile By Slope From Element

= Profile By Variable Slope From Element
= Profile By Vertical Offset From Element

l& Profile By 3D Element

J. Select the Draft_DNC element when prompted to Locate First Element To Profile, then Right-
Click to Reset And Complete. When prompted to Locate Reference Element, select the Bulb-

Out EOT element.

BULB-OUTEOT

DRAFT_DNC OFFSET |
1' FROM BULB-OUT
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K. Then, key the following parameters into the Profile By Slope From Element dialog and k
click through the prompts to Profile the Bulb-Out element using a 0.00% slope from the Element
Bulb-Out EOT as shown below. Selection

f_"ProH e... — X
. . Parameters ~
e Point Selection = All
. . Point Selection Al ~
e Profile Adjustment = None Profile Adjustment None o
e Vertical Offset = 0.0000 () Vertical Offsst 00000
e Slope =0.00% @ siope 0.00%
| Feature -~
Feature Definition Use Active Feature
Name DNC

BULB-OUT EOT

DRAFT_DNC

L. Next, select the Element Selection tool
(Terrain > Selection > Element Selection).
Select the Shear Line and Draft_DNC
elements as shown below. Be sure to select
the Shear Line. See Tip below.

SHEAR LINE

Tip: Zoom in closely and right click to tab
through until you get the correct line.
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M. Then, select the Create Terrain From
Elements tool (Terrain > Create > = _ 00
From Elements) as shown below. e L | @ From File ;@ @

2| From Graphical Filter ~

Terrain Geometry Site Corridors Model Detai

i Additional Topo
{-.%} |@ From Elements | Methods |mp0rt v
-tion Create
N. Still keeping the Shear Line and Draft_DNC elements J& Create .. — X
selected, key the following parameters into the Create Parameters N
Terrain From Elements dialog. FeatreType  Bounday v
Edge Method None ~
F ~
e Feature Type = Boundary SILE
Feature Definition PT_ Triangles
e Edge Method = None o Fio
e Feature Definition = PT_Triangles == B Prop

& PT_ Boundary

& PT_ Contours
-@ PT_ Contours and Triangles
-& PT_ Drainage Contours

& PT_ Thematic Height

& PT_ Thematic Slope

- @ | IIENEES

O. Left click through the prompts to create the Bulb-Out Terrain Model as shown below.

P. After the Bulb_Out Terrain Model has been

{{{{{{{{{{ P4
created, change the Draft_DNC offset to 0.000’, so |

that it sits directly on top of the Bulb-Out EOT. See e

Note below. ‘

Note: As previously mentioned, the Draft DNC 1’ |
offset was only temporary to make it easier to
work with.
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Q. Notice that the Bulb-Out Terrain Model has been adjusted and now runs along the Bulb-Out
EOT line as shown below.

R. Next, select the Apply Surface Template tool (Model Detailing > Surface Templates > Apply
Surface Template) as shown below.

dors Model Detailing Drawing Production Drawing Utilities Ca

(8 e > B -
3D

Apply Surface Create Create Transverse
Linear Template Templates ¥  Closed Mesh Elements ™ Conic Slope  Tools ~

,Q Apply Surface Template b

“;; Edit Surface Template

S. Then, key the following parameters into the Apply Surface Template dialog as shown below
and select the Bulb-Out Terrain Model from within the View 2, Default 3D window when
prompted to Locate Terrain Model.

e Template = SFT-Pavement
e Feature Definition = Disable Linear Features

Jé; Apply Surface Template — X Pick Template

General | = C:NCDOT Training\Roadway\Training-RD_R-2635C\Module 11 - De
Template Project Templates\Surface Templates\SFT Concrete Monolthic Island-Simple )| = Project Templates
Apply External Clip Boundary (] Linear

Roadway Templates

2 Surface Templates

Feature Definition Disable Linear Features v - SFT-Concrete Monolithic Island-Simple
Name NoLF B SFT-Pavement

Feature

T. Continue left clicking through the prompts to apply the SFT-Pavement Surface Template to
the Bulb-Out Terrain Model as shown below.
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U. Use a combination of Key-Stations and Parametric Constraints to seamlessly connect the
Bulb-Out to the Y8 Corridor as shown below.

9. Model the Concrete Islands for Median U-Turns

13+22.85 KEY-STATION

25% CUT AND FILL SLOPES

e 16+02.87 KEY-STATION

A. From the Feature Definition Toggle Bar, toggle on the Use Active Feature Definition
button and then select the Monolithic Island feature from the (Linear > Roadway >
Intersection) folder as shown below. Keep this Feature active throughout all steps that follow.

67 | Monoiitnic 1sland

[ Civil Cell
[+ Construction Class Element
[ Culvert

[+ Curband Gutter

[+ @ Ditch

[+ Existing

[H# Fence

[H# Guardrail and Barrier

=" Interesection

LAl Monolithic Island

[ Intersection

[H+ ' Miscellaneous

[H+ ' Pavement

Iﬁﬂ*A/!/‘

B. Next, select the Complex By Element tool (Geometry > Horizontal > Complex Geometry >

Complex By Element), set the Method Parameter to Manual and complex the elements

highlighted in purple as shown below.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View
\Z Import/Export ¥ _‘."_ % d ﬂ _¢‘ ¥ Offsets and Tapers ~ \fJ fj’ EB Open Pro
[#% Design Elements ~ ’+\ Lr . & Reverse Curves ¥ . [55 Set Active

Civil Reports = Llines Arcs Point Modify = Complex
% Standards ¥ Toggles ~ - v - v 2 Spirals ~ v Geometry ¥ [~ Profile Cre
General Tools Horizontal /’( Complex By Element
. Complex By PI
1 ¥ Define By Best Fit
ELEMENTS
oo - TO COMPLEX
P + NES
o) 80
................... ~3-i- - [ e
o 4 o A
S < = -
o Q
- - - L)
N 53.0000
&
-
-
Q
0:1 C =172422354766.58:1
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C. Next, select the Quick Profile From Surface tool (Geometry > Vertical > Profile Creation >
Quick Profile From Surface) and select the Complexed Concrete Island when prompted to
Locate Reference Element.

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

- N p 1 v -
LZ Import/Export _A;‘_ % ) ﬂ P _*_ Offsets and Tapers \f»; r{ EB Open Profile Model \ _
[+ Design Elements ¥

A Reverse Curves ¥ [5% Set Active Profile

Civil Reports =~ Lines Arcs  Point ) Modify  Complex Lines Curves
i Standards * Toggles ¥ hd hd - - 2 Spirals v Geometry > | [£ Profile Creation ¥ A v
General Tools Horizontal [~ Profile From Surface

‘% Quick Profile From Surface
[X Project Profile To Element
[ Project Profile Range To Element

Project Extended Profile

COMPLEXED
CONCRETE
ISLAND

-~

D. Then, select the Y8 Corridor when prompted to Locate Reference Surface. Right-click to reset
and finalize the command.
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E. Now, open the Profile View for the Complexed Concrete Island and set the new profile to
Active as shown below.

g - e AX

~<
_ \ R4
Set As Active Profile ]

F. Notice in the View 2, Default 3D window that the Concrete Island is now displayed in the 3D
model as shown below.
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G. Next, select the Apply Linear Template tool (Model Detailing > Apply Linear —\
Template) and key the following parameters into the Apply Linear Template <«

dialog.

Apply
Linear Template

e Start = Lock To Start
e End=LockToEnd
H — o ’ ” F .
e Exterior Corner Sweep Angle = 05° 00’ 00 | 48 Apply Linear Template
H Parameters
e Template = Concrete Island Template Linear
Lock To Start O
e Feature Definition = Design 1@ start station 0.0000
Lock To End O
e Name =Y8ISLAND B End Station 0.0000'
Pick T I . Exterior Comer Sweep Angle 05°00'00"
ick Template | Miror 0
= C:ANCDOT Training\Roadway\Training-RD_R-2635C\Module 11 - De Reflect O
= Project Templates. Template Project Templates\Linear\Concrete Island Template Linear
= Linear Descrinti
escription
Concrete Island Template
Concrete Island Template Linear Feature
LNT- C&G Berm Catch Slopes )
| LNT-C&G Berm Catch Slapes with SW Feature Definition [Eorepil
Roadway Templates Name Y8 ISLAND
Surface Templates

H. When prompted to Locate Element To Apply Template, select the Concrete Island and place

the Linear Template as shown below.

I. From the Feature Definition Toggle Bar, toggle On the Use Active Feature Definition
button and then select the Draft_DNC feature from the (Linear > Roadway > Miscellaneous)

folder as shown below.
Home Terrain Geometry
% ® 0
- X

Element .-

Site Corridors Model Detailing

1Z_ Import/Export ~ _‘lf_ % »
- 7

[#5 Design Elements ~

Civil Reports = Lines A

G| Selection ‘=* . Standards ¥ Toggles » ~
Primary Selection General Tools
Bostone Y P YA
: =+ Miscellaneous
[ ADraft_DNC

@ Drain_Grade Fixed Tie
@ Geom_Civil_Cell_Control
@ Matchline

@ Road Driveway Back
@ Target Scratch 0

@ Target Scratch 1

@ Target Scratch 2

@ Target Scratch 3

@ Target Scratch 4

@ Target Scratch 5

@ Target Scratch 6
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J. Select the Single Offset Entire Element option (Geometry > Horizontal > Offsets and Tapers >
Single Offset Entire Element) as shown below. Then set the Offset parameter within the Single
Offset Partial dialog to 1.000 and click the single portion of the Concrete Island when
prompted to Locate Element.

3| Detailing Drawing Production Drawing Utilities Collabe

- L, Offsetsand T v
) O % - sets and Tapers _J,\J

lines Arcs Point R Single Offset Entire Element Complex

T T To|ioE Single Offset Partial esielvg

Variable Offset Taper r

MM LC

Ratio Offset Taper

K. Next, select the Extend Line tool (Drawing > Modify > Extend Line) and shorten the
Draft_DNC element that was just offset in the previous step by -0.765 from both ends to
match the width of the top portion of the Concrete Island.

Drawing Utilities Collaborate View Help NCDOT Roadway

SROR 4 / /’ O-+-%- O OXEFER |[7 D X >
Leaed ¥ b & I e Y ! - : X "

ey
i L~ &~ :>‘ Insert Vertex

Fence Place  Place _Arc Move Copy Rotate ,, o Modify Break  Trim _
B Tools» ) ~ Smartline Line Tools~ f\j A~ 0= Element Element Multiple 1 ~ T*  Delete Vertex
Selecti Pl t Manipulat Modi
election acemen anipulate odify S
1.0000"
le' Extend — X

B Distance: -0.7650

D © | DRAFT_DNC WIDTH MATCHES |
= < | TOP OF CONCRETE ISLAND |
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L. Inthe View 2, Default 3D window, Snap to the Beginning and End of the Concrete Island to
determine the elevation at the top linear element. This will be used to set a Profile for the
remaining section of the Concrete Island.

Elva on= =

Slope=-3.22% 'Z On Snap=348.1745
Direction=187°02'55" " S s = , Dift

erence=|
Radius=0.0000

=2 Radius=0.0000
; Slope To Snap=0.00%
Direction To Snap=N90°
00'00.0"E

M. Next, select the Profile By Constant Elevation tool (Geometry > Vertical > Profile Creation >
Profile By Constant Elevation). Set the Elevation parameter to 348.17 and select the
remaining section of the Concrete Island when prompted to Locate Element.

1.0000" Geometry | Site  Comidors  Model Detailing  Drawing Production ~ Drawing  Utilities  Collaborate  View  Help  NCDOT Roadway
rd rt v e P 4 " Offsets and Tapers ~ f'{ EE Open Profile Model JL | -7 ~J CP
s + Design Elements = 1. % 4 O ‘} T Reverse Curves * < 6% Set Active Profil b I: . = kel
B il " 1 Set Active Profile B N
‘ Civil  Reports = Lines Ares Point _ Modify  Complex Lines Curves Element Modify Complex | Transform
iy Standards * Toggles - - + =L Spirals ~ *  Geometry* | |~ Profile Creation * v *  Profiles* *  Geometry~ Tools
0+20.73 General Tools Horizantal Vertical L Quick Profile Transition
J@ Cre... — X L& Profile By Constant Elevation
T [  Define Profile By Slope From Point
Parameters ~ |= Profile By Slope From Element
g : [ Profile By Variable Slope From Element
1.0000" / Elevation 348.1700
o Y [ Profile By Vertical Offset From Element
B 7
o w© —— £ Feature A~ |2 Profile By 3D Element
= < {_REMAINING SECTION OF CONCRETE ISLAND |
=] / Feature Definition Use Active Feature
Name DNC
0+00Q.77
A
p—
v
1.0000
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N. Notice in the View 2, Default 3D window that the final edge of the Concrete Island is now
visible in the 3D model and matches the width and elevation of the previously modeled

portion.

FINAL EDGE OF CONCRETE ISLAND

0. Next, select the Element Selection tool l(Terrain > Selection > Element Selection) and select
the Concrete Island linear elements as shown below.

3

Elerment
Selection

R

P. Then, select the Create Terrain From Elements tool (Terrain > Create > From Elements) as

shown below.
Terrain Geometry Site Corridors Model Detai
@ 0 v & From File gou
(:) 22| From Grapbhical Filter ~ S )
- Additional Topo
=) @ From Elements Methods ¥ Import~

Create
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Q. Still keeping the Concrete Island elements selected, & create 1. — X

key the following parameters into the Create Terrain

. P t A
From Elements dialog. arameters
Feature Type Boundary ™
e Feature Type = Boundary Edge Method  None hll
e Edge Method = None Feature A
. N .
Feature Definition = PT_Triangles Feature Definition PT_Triangles
Name f# Exist

b = Prop

----- & PT_ Boundary

----- @ PT_ Contours

----- & PT_ Contours and Triangles
----- @ PT_ Drainage Contours

----- @ PT_Thematic Height

----- & PT_Thematic Slope

----- LAPT_Triangles

R. Left click through the prompts to create the Concrete Island Terrain Model as shown below.
Notice that the Terrain Model doesn’t look correct along the edge that was Offset by 1’. To
correct this, simply change the Offset to 0.

T R

e o ] [ |

Note: The 1’ offset was temporarily used to make it easier to manipulate the element.
S. After changing the Offset to 0’ the Terrain Model has been corrected as shown below.

' CORRECTED
TERRAIN MODEL
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T. Select the Apply Surface Template tool (Model Detailing > Surface Templates > Apply Surface
Template) as shown below.

dors Model Detailing Drawing Production Drawing Utilities Cc

¥ e > B -
3D

Apply Surface Create Create  Iransverse
Linear Template Templates¥  Closed Mesh Elements™  Conic Slope Tools ™

_e Apply Surface Template

% Edit Surface Template

U. Then, key the following parameters into the Apply Surface Template dialog as shown below
and select the Concrete Island Terrain Model when prompted to Locate Terrain Model. This
finalizes the Concrete Island.

o Template = SFT-Concrete Monolithic Island-Simple
e Feature Definition = Disable Linear Features

Pick Template
- [=F C:ANCDOT Training'Roadway\Training-RD_R-2635C\Module 11 - D
48 Apply Surface Template = X = Project Templates
Linear
General ~ Roadway Templates
Template Project Templates\Surface Templates\SFT-Concrete Monolithic Island-Simple E S_urface Templates

I8 SFT-Concrete Monolithic Island-Simple|

| Apply External Clip Boundary [_] i SFT-Pavement

Feature

Feature Definition Disable Linear Features
Name NoLF
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V. Using the skills taught throughout the Detailed Modeling Module, model the final Concrete
Island that runs along the Y8 Corridor as shown below.

e e L Y T 0 0 0 P 8 S W W W L e B
NﬂWEL‘,\‘LN‘J_M’A‘Y_AEE!‘JMJ!!NM!AEK\!MLM;Aum;,; LA AR

i T AT AT
-"-'mv'a'-aaaﬁamuiimuiiﬁhﬂﬂiﬂiﬂiﬁmm’iﬂﬁmﬂﬂﬂﬁﬂm\ﬂﬂﬂEL‘I"MWYA’AH

10. Layout the Radius Returns for the Northern side of the Y8/Y18 Intersection
A. Zoom in closely to the Northern side of the Y8/Y18 Intersection.

[ /

I 7

Note: Both Corridors are contained within a single CMD file for training purposes only.
Typically, Detailed Intersection Modeling would be carried out within the Secondary
Corridor CMD file. See File Management module for detailed information.

B. From the Feature Definition Toggle Bar, toggle on the Use Active Feature Definition
button and the Persist Snaps and Rule option. Select the Road_Edge of Travel feature from
the (Linear > Roadway > Pavement) folder as shown below. Keep this Feature active
throughout all steps that follow.

REE RV FR s

‘147 |Road_Edge of Travel

Interesection
@ Intersection
[+ Miscellaneous

USE ACTIVE @ =} Pavement

IR o0 Edge of Trovel FEATURE
FEATU RE . -& oae 0 rave Dash . DEFINITION ..........
i @ Road_Edge of Travel Shear
DEFINITION : goagiliane I[me.g\ DROPDOWN

@ Road_LaneLineC

~& Road_Paved Shoulder

-@ Road_Profile Edge of Travel Left
& Road_Profile Edge of Travel Right
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C. Now, select the Simple Arc tool (Geometry > Horizontal > Arcs > Arc Between Elements >
Simple Arc). Set the Radius parameter to 75.0000’ and the Trim/Extend parameter to Back
within the Simple Arc dialog as shown below.

Gﬂ_-_ S o X 2| Detailing Drawing Production Drawing Utilities Collaborate View Help
4 O If 3 Offsets and Tapers ~ \fu; ;’J’ EB Open Profile Model
Parameters -~ o A Reverse Curves ~ [ Set Active Profile
Lines = Arcs Polnt Modify ~ Complex
Trim/Extend Back v v v 2 Spirals ¥ W Geometry™ | I Profile Creation ~
| @ Radius 75.0000 | O Circe
Loop D f/’ Arc Between Points
Bl A Arc To Element »

- ™ Arc Between Arcs
| Feature Definiion Use Active Feature |

Name RD_EOT

Arc From Element

Arc Between Elements L ﬂ Simple Arc
2. Complex Transition between Any element and Arc [ spiral Arc Spiral
N Taper Arc Taper
[K3 3 Center Arc
P 2 Center Arc
@ Arc Between Elements

D. When prompted to Locate First Element, select the Y18 Left EOT line and then select the Y8
Left EOT line as the Second Element. When selecting the EOT lines you may notice multiple
linear elements sitting on top of one another. To resolve this, Right-Click to cycle through
them and choose the linear element on level P_RDY_TL_Edge_of _Travel. It's IMPORTANT to
select the correct linear element. Continue Left-Clicking through the additional prompts that
follow to place the 75’ Radius Return as shown below.

Y18 LEFT EOT
P_RDY_TL_EDGE_OF TRAVEL

I

Y8 LEFT EOT _— S
P_RDY_TL_EDGE_OF_TRAVEL [————
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=S
o ¥
% T &

E. Now, adjust the beginning of the Y18-2 Corridor by Snapping to the end of the 75’ Radius
Return.

[ ! oA
F. Next, select the Quick Profile Transition tool (Geometry > Vertical > Element Profiles > Quick
Profile Transition) and click the 75’ Radius Return to Profile it and add to the 3D Model as

shown below.

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

1 Import/Export ~ _\l/_ %} » ﬂ _¢_ ¥ Offsets and Tapers ~ \},J rj’ EB Open Profile Model b I: |£ = T - m %}‘
& — _ “hed

|55 Design Elements * "_P_‘ i . X Reverse Curves ™ . |55 Set Active Profile _ .
Civil Reports = Lines Arcs Point Modify ~ Complex Lines Curves Element Modify Complex Transform
?]1 Standards Toggles ~ v v v v 2 Spirals ¥ v Geometry ¥ [~ Profile Creation ~ v - Profiles v v Geometry ¥ Tools »
Horizontal Vertical UL Quick Profile Transition

General Tools

Profile By Constant Elevation

Define Profile By Slope From Point
Profile By Slope From Element

Profile By Variable Slope From Element

Profile By Vertical Offset From Element

BEE TR

Profile By 3D Element
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G. Then, select the Single Offset Partial tool (Geometry > Horizontal > Offsets and Tapers >
Single Offset Partial and click the Y18 Centerline when prompted to locate element.

3| Detailing Drawing Production Drawing Utilities Collabd

- L, Offsets and T v
) O _¢_ sets and Tapers _J,J ff |

Single Offset Entire Element Complex

Y18 CENTERLINE

Lines Arcs  Point | —

v v v -':'- Single Offset Partial eometry~ f 1 e
I Variable Offset Taper
3. Ratio Offset Taper (

T // —_y e

H. Set the following parameters within the Single Offset Partial dialog and/then Snap to the end
of the Y18 Right EOT line as shown below when prompted for a Start location. Click through

the additional prompts to finalize and place EOT line.

e Offset =12.0000
e Length =20.000

I
! {
1 JBsingle Off..  — X
/
L
Parameters -~
B offset 12.0000
Use Spiral Transitions D
Mirror

Remove Offset Rule D

Distance A~
R SNAPTOENDOF| |
Y18 RIGHT EOT Lock To Star O
(") Start Distance 1909 8295'
,,,,,, Lock To End O
End Distance 1929.8295'
B Length 20.0000
Feature ~
- Feature Definiion Use Active Feature
Name RD_EOT
- = —
—
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I. Next, select the Project Profile To Element tool (Geometry > Vertical > Profile Creation >
Project Profile To Element) and click the Right EOT line from the Y18-2 Corridor as shown
below when prompted to Select Element To Project.

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

e » Il I g
LZE Import/Export ¥ _’;: % ' O > — Offsets and Tapers ¥ \7'»; f'{ EB Open Profile Model \ —
[ Design Elements ~ ¢

v i . A Reverse Curves . [=5 Set Active Profile R
Civil Reports Lines Arcs  Point Modify ~ Complex Lines Curves
My Standards ~ Toggles ~ - - - + 2 Spirals ~ v Geometry~ | k2 Profile Creation ¥ ' @
General Tools Horizontal ' b~ Profile From Surface

#  Quick Profile From Surface

- [2 Project Profile To Element

[} Project Profile Range To Element
[~ Project Extended Profile
A

' Profile Intersection Point

J.  When prompted to Select Plan Element To Project Ontb, click on the previously placed 20’
EOT line as shown below.

/]
20" EOT LINE
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K. Then, open the Profile view for the 20’ EOT line and notice the Projected Y18 Right EOT
Profile as shown below.

PROJECTED Y18 RIGHT EOT PROFILE

L. Next, select the Tangent Profile Line From Element tool (Geometry > Vertical > Lines > Profile
Line From Element > Tangent Profile Line From Element). Set the Trim/Extend parameter to
None and the Length parameter to 20.000.

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

& Import/Export ~ _:::_ %) ) 4 ﬂ % ¥ Offsets and Tapers ~ \fj f'f EB Open Profile Model b IZ & I E E?’ /,/ f'{’)f

|#% Design Elements ~ A Reverse Curves ~ [#5 Set Active Profile

Civil Reports = Lines Arcs  Point Modify ~ Complex Lines Curves Element Modify Complex Transform  Simplify Complex
" Standards * Toggles ¥ v v v <L Spirals v Geometry ¥ | [ Profile Creation ~ v v Profiles » v Geometry ¥ Tools™  Geometry Redefine
General Tools Horizontal [*~  Profile Line Between Points Common Tool

Profile Line To Element 3

[*. Profile Line Between Elements
Profile Line From Element » || * Tangent Profile Line From Element

Profile Line From Element

M. Then, select the Projected Y18 Right EOT Profile when prompted to Locate Element and Snap
to the end of the Projected Y18 Right EOT Profile when prompted for a Start Point. Left-click
through the additional prompts to place the new 20’ Y18 Right EOT Profile element as shown
below.

I SNAP FOR START POINT & — X
Parameters ~
Trim/Extend  None ~
@ Length 20.0000
[SNAP FOR END POINT| | Feaure R

Feature Definition Use Active Feature

| PROJECTED Y18 RIGHT EOT PROFILE’| Name RD_EOT

N. Click on the new Y18 Right EOT profile and make it Active. This will add it to the 3D Model as
shown below.

0+20.00
5

> ™M
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O. Now, select the Simple Arc tool (Geometry > Horizontal > Arcs > Arc Between Elements >
Simple Arc). Set the Radius parameter to 35.0000’ and the Trim/Extend parameter to Back
within the Simple Arc dialog as shown below.

dﬂn . >< 2| Detailing Drawing Production Drawing Utilities Collaborate View Help
= T i
@ ~Im... » O * 3 Offsets and Tapers * \f‘) f‘{ EB Open Profile Model
-L' Q i A Reverse Curves ~ Modify ¢ ' |5 Set Active Profile
ines rcs  Poin odi omplex
Parameters ~ v v v 2L Spirals ¥ © Geometry ¥ | [~ Profile Creation ~
TrimExtend  Back v o e
{/ Arc Between Points
H '
& Radius 35.0000 rcToBement .
LDOp D ™) Arc Between Arcs
Arc From Element »
Feature » Arc Between Elements » | ] Ssimple Arc
|| Feature Definition Use Active Feature 29 Complex Transition between Any element and Arc & Spiral Arc Spiral
Mg Ta per Arc Taper
Name RD_E oT S 3 Center Arc
A2 2 Center Arc
@

Arc Between Elements

P. When prompted to Locate First Element, select the 20’ Y18 Right EOT line and then select the
Y8 Left EOT line as the Second Element. When selecting the Y8 Left EOT line you may notice
multiple linear elements sitting on top of one another. To resolve this, Right-Click to cycle
through them and choose the linear element on level P_RDY_TL_Edge_of_Travel. It's very
IMPORTANT to select the correct linear element. Continue Left-Clicking through the additional
prompts that follow to place the 35’ Radius Return as shown below.

Y8 LEFT EOT
P_RDY_TL_EDGE_OF_TRAVEL

Q. Next, select the Quick Profile Transition tool (Geometry > Vertical > Element Profiles > Quick
Profile Transition) and click on the 35’ Radius Return to Profile and add it to the 3D Model as
shown below.

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

1 Import/Export ~ 4:::‘ % ) » ﬂ % ¥ Offsets and Tapers ¥ f ff EB Open Profile Model & IZ & - . l2 g

[#; Design Elements ¥ X Reverse Curves [#5 Set Active Profile

Civil Reports =~ Lines Arcs  Point . Modify ~ Complex Lines Curves Element Modify Complex Transform
4 Standards ~ Toggles ™ v v v v 2 Spirals ~ v Geometry ™ | b~ Profile Creation ~ v v Profiles ¥ v Geometry ¥ Tools *
General Tools Horizontal Vertical UL quick Profile Transition

L Profile By Constant Elevation

IS Define Profile By Slope From Point

[=  Profile By Slope From Element
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| 35' RADIUS RETURN |

11. Apply Linear Templates to the Radius Returns for the Northern side of the Y8/Y18 Intersection
A. Select the Apply Linear Template tool (Model Detailing > Apply Linear Template).
B. Key the following parameters into the Apply Linear Template dialog.

e Start = Lock To Start

[~ C\ANCDOT Training\Roadway\Training-RD_R-2635C\Module 11 - De

e End=LockTo End e ompiates
. C te Island T¢ lat
e Exterior Corner Sweep Angle = 05° 00’ Concrete 15and Tempiate Linear
1 --LNT- C&G Berm Catch Slopes
00 LNT- C&G Berm Catch Slopes with SW

Roadway Templates

e Template = LNT - C&G Berm Catch Slopes Surface Templates
e Feature Definition = Design & Apply Linear Template - X
Parameters -~
Lock To Start [}
B8 Stari Station 0.0000'
Lock To End O
B End Station 0.0000'
B Exterior Comner Sweep Angle  05°00'00"
Mirror O
Reflect .
Template Project Templates\Linear\LNT- C&G Berm Catch Slopes [J
Description
Feature -~
| Fealure Definition Conceptual ~
Name Linear Template
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C. When prompted to Locate Element To Apply Template, select the 75’ Radius Return and
place the Linear Template as shown below.

D. Then do the same for the 35’ Radius Return and short Tangent section that it connects to.

TANGENT SECTION

\;

35' RADIUS RETURN

R A A T
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12. Create Terrain Model for the Northern side of the Y8/Y18 Intersection
A. Select the Project Profile Range To Element tool (Geometry > Vertical > Profile Creation >
Project Profile Range To Element) and click the Y8 Left EOT line when prompted to Select
Element To Project. When selecting the Y8 Left EOT line you may notice multiple linear
elements sitting on top of one another. To resolve this, Right-Click to cycle through them and
choose the linear element on level P_RDY_TL_Edge_of _Travel. It’s very IMPORTANT to select

the correct linear element.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View Help NCDOT Rog

Z ImportfBxport ¥ xbe  TH ; ﬂ ¥ Offsets and Tapers ~ f_j EB Open Profile Model | —.a
) ¢ <’ i

X Reverse Curves ~ o7, Set Active Profile

= Design Elements ~ . . - i i

N Civil  Reports | Lines Arcs Point Modify  Complex Lines Curves

¥ Standards ¥ Toggles * v - - v 2L Spirals ~ *  Geometry* | [X Profile Creation ~ v v
General Tools Horizontal b~ Profile From Surface

# Quick Profile From Surface

[* Project Profile To Element

[ Project Profile Range To Element
£ Project Extended Profile

Profile Intersection Point
- -

Y8 LEFT EOT ‘
P_RDY_TL_EDGE_OF_TRAVEL | '

B. When prompted to Select Plan Element To Project Onto, select the Shear Line as shown
below. Use the Alt-Key to Lock the Start/End locations of the Shear Line and click through

the prompts to finalize the profile projection.

- |
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C. Open the Shear Line Profile View and set the Projected Profile To Active. This will add it to the

3D Model as shown below.

'/
SHEAR LINE

i

y

@

e - & AX

Set As Active Profile I

D. Now, from the Feature Definition Toggle Bar, toggle On the Use Active Feature Definition
Persist Snaps And Rule buttons. Then select the Draft_DNC feature from the (Linear >

Roadway > Miscellaneous) folder as shown below.

w4 |Draft_DNC

Bridge

[+ Civil Cell

[+ Construction Class Element
[ Culvert

F- Curb and Gutter
FrH Ditch

[H Existing

[t Fence

[+ Guardrail and Barrier
1 Interesection

[ Intersection

El - Miscellaneous

(4 Draft_ DNC
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E. Then, select the Line Between Points tool (Geometry > Horizontal > Lines > Line Between
Points) and Snap to the end of the two (2) Y18-2 Corridor EOT Lines as shown below.

Drawing Production Drawing

3| Detailing
T Offsets and Tapers ~

>
7 0 +
A Reverse Curves ~

Lines Arcs Point
Pl Spirals ~

v v v

Line Between Points ontal
Line To Element 3
X  Line Between Arcs
Line From Element >
r- Chamfer Between Points
N 'f'
/
— f
/!
/!
/
/

) / ] J
F. Next, select the Quick Profile From Surface tool (Geometry > Vertical > Profile Creation >
Quick Profile From Surface) and select the 24’ Draft_DNC line placed in the previous step

Utilities Collaborate View Help NCDOT Rog

EB Open Profile Model b ‘:

when prompted to Locate Reference Element.

Model Detailing Drawing Production Drawing

Geometry Site Corridors
£ Import/Export ~ XX % e ﬁ ? 2 Offsets and Tapers ¥ \fj rf
[#5 Design Elements ~ ,'\ ¢ . X Reverse Curves ~ . [ Set Active Profile -
Civil Reports = Llines Arcs Point Modify  Complex Lines Curves
* Standards * Toggles ~ v v v v A2 Spirals ~ v Geometry ™ | [% Profile Creation ¥ v v
Horizontal [~ Profile From Surface
9= Quick Profile From Surface

General Tools

[ Project Profile To Element
[T Project Profile Range To Element

t Project Extended Profile

AV Profile Intersection Point

24 DRAFTDNC| |,

Il o
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G. Then, select the Y18-2 Corridor when prompted to Locate Reference Surface. Right-click to

reset and finalize the command.
1

|
1/
1/
if
|
|
1
i
/1
I
I
I
I
|
I
]

H. Open the Draft_DNC Profile View and set it as the Active Profile. This will add it to the 3D
Model as shown below. If the profile does not appear, you may have to offset the DNC line by

.01 towards the corridor.
e /- ¥ AX

Set As Active Profile I

3

Element
Selection
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I.  Next, select the Element Selection tool (Terrain > Selection > Element Selection) and select
the Linear Elements from the Northern Side of the Y8/Y18 Intersection as shown below.

J. Then, select the Create Terrain From Elements tool (Terrain > Create > From Elements) as
shown below.

Terrain Geometry Site Corridors Model Detai

i, r& From File é@o @
22| From Graphical Filter ~ =

Additional  Topo

(:::) % From Elements Methods ~  Import ~

-tion Create

K. Still keeping the Y8/Y18 Intersection elements selected, key the following parameters into the
Create Terrain From Elements dialog and Left-Click through the prompts to create the Terrain
Model as shown below.

J8 Create T..  — X

Parameters ~
e Feature Type = Boundary Feature Type  Boundary v
e Edge Method = None BdgeMethod  None v
e Feature Definition = PT_Triangles (RELTRE ~
Feature Definition PT_ Triangles

Name [ Exist

= Prop

@ PT_ Boundary

& PT_Contours

@ PT_ Contours and Triangles
@ PT_ Drainage Contours

@ PT_ Thematic Height

@ PT_ Thematic Slope

LAPT Tnangles
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L. Next, select the Add Features tool (Terrain > Edit > Add Features), set the Feature Type to
Break Line and select the Y8/Y18 Intersection Terrain Model when prompted to Locate
Terrain Model To Add Elements.

Terrain Geometry Site Corridors Model Detailing Drawing Productic

@ 0 v | & From File o Pams % £ Add Features

#=| From Graphical Filter ¥ % Remove Featu

- Additional  Topo Active
=) A From Elements Methods ¥ Import ™ v %/ Change Featur

-tion Create
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| COULD NOT GET THE BREAK LINE TO APPEAR UNLESS | ADDED A SEGMENT MATCHING THE
Y18 ALIGNMENT FOR THE BREAKLINE SECTION. IT WOULD BREAK THE TERRAIN TRIANGLES,
BUT NOT IN THE WAY IT WAS SUPPOSED TO. HENCE THE OLD PICTURES. 2023 ISSUE?
M. When prompted to Locate Element To Add, select the Y18 Alignment and Click through the
prompts to add the Break Line to the Terrain Model as shown below.

/

HE
L S

e X <7 _— /%

13. Apply Pavement Surface Template to the Y8/Y18 Intersection Terrain Model
A. Select the Apply Surface Template tool (Model Detailing > Surface Templates > Apply Surface
Template) as shown below.

dors Model Detailing Drawing Production Drawing Utilities Cc

Apply Surface Create 3D Create Transverse
Linear Template Templates ¥  Closed Mesh Elements ¥ Conic Slope  Tools ¥

A Apply Surface Template

%2 Edit Surface Template

B. Then, key the following parameters into the Apply Surface Template dialog as shown below
and select the Y8/Y18 Intersection Terrain Model when prompted to Locate Terrain Model.

e Template = SFT-Pavement
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e Feature Definition = Disable Linear Features

&8 Apply Surface Template — ><- =0 Q:\NCDDT Training\Roadway\Training-RD_R-2635C\Module 11-D
[=| Project Templates T
+.| inea

General -~

C. Continue clicking through the prompts to apply the SFT-Pavement Surface Template to the
Y8/Y18 Intersection Terrain Model as shown below.

D. Use a combination of Key-Stations and Parametric Constraints to seamlessly connect the
Y8/Y18 Intersection to the Y8 Corridor as shown below.
14. Add Concrete Channelization Island to the Northern side of the Y8/Y18 Intersection
A. From the Feature Definition Toggle Bar, toggle on the Use Active Feature Definition
button and then select the Monolithic Island feature from the (Linear > Roadway >
Intersection) folder as shown below. Keep this Feature active throughout all steps that follow.

CQ Monolithic Island f By A S ' ‘

[/ Roadway
Bridge
@ Civil Cell
Page I 94 Construction Class Element
[+ Culvert
[+~ Curb and Gutter
[+ Ditch
[+ Existing
[+-# Fence
[+-# Guardrail and Barrier
- Interesection
= Intersection




Module 11 - Detailed Modeling

B. Next, select the Single Offset Entire Element tool (Geometry > Horizontal > Offsets and
Tapers > Single Offset Entire Element), set the Offset parameter to 15.0000 and select the 75’
Radius Return to place one (1) edge of the Concrete Island as shown below.

2 Detailing Drawing Production Drawing Utilities Collabg ff 4@ single Off..  — X
)} A O 2 = Offsets and Tapers ¥ r_f’ / ETEIEES ~
¢ " Sl - @ offset 15.0000
Lines Arcs Point — Single Offset Entire Element Complex Use Spiral Transitions [
v v T ¥ Single Offset Partial FeeImEigy™ Mirror )
L Remove OffsetRule [
\ 77 1] Variable Offset Taper 7 Feature Al
| A} S if 1
| / l -_-l_ Ratio Offset Taper i Feature Definition Use Active Feature
I | ) F s S "-——-ll_.._____ ~ Name MI ]
// . N |\\
4 Nl
2
. e \\ . DU D P
— = !75 RADIUS RETURN l—i—i—i—l—l—l—l—l—l—l—l—l—l—l—l— —

/

C. Then, continue using the Single Offset Entire Element tool and Offset the Shear Line by 4’ as
shown below.
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D. For the third Concrete Island edge, select the Single Offset Partial tool (Geometry >
Horizontal > Offsets and Tapers > Single Offset Partial), set the following parameters within
the Single Offset Partial dialog, select the Y18 Alignment, and click through the prompts to
place the third Concrete Island edge.

e Offset =0.0100
e Start Distance = 28+50.00
e End Distance = 29+00.00

/ d8single OFf.. — X
_ Parameters ~
| @ offset: 0.0100
| Use Spiral Transitions [_]
Mirror O
Remove Offset Rule [
Distance ~
Lock To Start [
& Sstart Distance 28+50.00
Lock To End B
& End Distance 29+00.00
Length 50.0000
28 Feature )
X <S+50
’ -00 Feature Definition Use Active Feature
- Name MI
0.01p 0’ . - -

E. Next, select the Simple Arc tool (Geometry > Horizontal > Arcs > Arc Between Elements >
Simple Arc). Set the Trim/Extend parameter to Both within the dialog as shown below.

3l Detailing Drawing Production Drawing Utilities Collaborate View Help

= O _¢_ ¥~ Offsets and Tapers ¥ \fJ r_j’ EH Open Profile Model ‘

A Reverse Curves ¥ [ Set Active Profile

Lines Arcs Point ) Modify  Complex
v v » 2 Spirals ~ v Geometry ™ | b~ Profile Creation ~
O Cirdle -

[/‘ Arc Between Points
Arc To Element 4

"™ Arc Between Arcs

Arc From Element J
Arc Between Elements » | ] Simple Arc
79 Complex Transition between Any element and Arc & spiral Arc Spiral
g Taper Arc Taper
Frg 3 Center Arc
[ZTZ 2 Center Arc

Arc Between Elements
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F. Now, use the Simple Arc tool to fillet the three (3) corners of the Concrete Island as shown
below.

T

G. Use the Complex By Element tool (Geometry > Horizontal > Complex Georﬁetry > Complex By

Element), set the Method to Automatic and Complex the individual 2D elements that make up
the Concrete Island as shown below.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View

& Import/Export ¥ Xy % 4 ﬂ Jb 7 Offsets and Tapers ~ \fJ rj’ BB Open Prof

|#5 Design Elements ~ "\ * . X Reverse Curves ¥ . [55 Set Active
Civil Reports = Lines Arcs  Point Modify =~ Complex

i Standards ~ v v

Toggles ~ & = v 2 Spirals ~ Geometry> | |k~ Profile Cre

General Tools Horizontal

Complex By Element
Complex By PI
Define By Best Fit

Geometry Builder

PO N NN

il
Geometry Connector )

H. Next, select the Quick Profile From Surface tool (Geometry > Vertical > Profile Creation >

Quick Profile From Surface) and select the Complexed Concrete Island when prompted to
Locate Reference Element.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View Help NCDOT Rog

1Z Import/Export ¥ XX % 4 ﬂ ‘f ¥ Offsets and Tapers \,,»7 rj EB Open Profile Model \ -
[, Design Elements ¥ ”\ < . = Reverse Curves 7 ’ [#5 Set Active Profile -

Civil Reports =~ Lines Arcs Point Modify ~ Complex Lines Curves
U Standards ¥ Toggles ~ v v - > 2 Spirals ¥ = Geometry v | [ Profile Creation ¥ < S

General Tools Horizontal [~ Profile From Surface

‘# Quick Profile From Surface

[2 Project Profile To Element

[T} Project Profile Range To Element
£ Project Extended Profile
Vall

Profile Intersection Point
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Module 11 - Detailed Modeling

Then, select the Y8/Y18 Intersection Terrain Model when prompted to Locate Reference
Surface. Right-click to reset and finalize the command.

J.  Open the Concrete Island Profile View and set it as the Active Profile. This will add it to the 3D
Model as shown below.
@2 /- Y A X
Set As Active Profile
K. Next, select the Apply Linear Template tool (Model Detailing > Apply Linear Template) and
key the following parameters into the Apply Linear Template dialog.
-\
e Start = Lock To Start
- Apply
* End=LlockTo End Linear Template
e Exterior Corner Sweep Angle = 05° 00’ 00” P
. @ Apply Linear Template — X
e Template = Concrete Island Template Linear : parameters R
° Feature Definition i = ;\E,S:,;\tTemp\a\([;?kmp\Mmmeﬂ - Detailed ModelingiNCDOT T Lock To Start .
[= Linear Start Station 0.0000
Concrete Island Template Lock To End .
§ Concrete Island Template Linear]
LNT- C&G Berm Catch Slopes End Station 0.0000
LNT- C&G Berm Catch Slopes with SW 8 exterior Comer Sweep Angle 05°00'00"
Roadway Templates Mirror O
Surface Templates Reflect 0
Page I 98 Template Project Templates\Linear\Concrete Island Template Linear
Description
Feature ~
Feature Definition Conceptual ™

Name Linear Template




J Module 11 - Detailed Modeling

L. When prompted to Locate Element To Apply Template, select the Concrete Island and place
the Linear Template as shown below.

M. Next, select the Element Selection tool (Terrain > Selection > Element Selection) and select
the Top Edge of the Concrete Island as shown below.

CONCRETE ISLAND TOP EDGE f *
. Element

Selection

| WAS UNABLE TO SELECT THE TOP EDGE OF THE CONCRETE ISLAND UNTIL | RESET THE PROGRAM.
NOT SURE WHY, MODELERS IN RDY WEREN'T EITHER, MAY BE 2023 ISSUE?
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Module 11 - Detailed Modeling

Then, select the Create Terrain From Elements tool (Terrain > Create > From Elements) as
shown below.

Terrain Geometry Site Corridors Model Detai

T FromFile §nm @
22| From Graphical Filter * =

Additional  Topo

= &3 From Elements Methods ¥ Import ~

“tion Create

Still keeping the Concrete Island elements selected, key the following parameters into the
Create Terrain From Elements dialog and Left-Click through the prompts to create the Terrain
Model as shown below.

e Feature Type = Boundary
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e Edge Method = None
e Feature Definition = PT_Triangles

&5 Create T..  — X
Parameters A~
Fealura Type Boundary ~
EdgeMelhod  None ~
Feature ~
Fealure Definition PT_Triangles ]
Name {# Exst
I prop
@ PT_Boundary
& PT_Contours

& PT_Contours and Triangles
@ PT_Drainage Contours

# PT_ Thematic Height

& PT_Thematic Siopo

P. Select the Apply Surface Template tool (Model Detailing > Surface Templates > Apply Surface

Template) as shown below.

dors Model Detailing Drawing Production Drawing

Y e > BF o~

Create  Transverse

Utilities @

Apply Surface Create
Linear Template Templates ¥ Closed Mesh Elements ¥ Conic Slope  Tools ™
& Apply Surface Template

%2 Edit Surface Template

Q. Then, key the following parameters into the Apply Surface Template dialog as shown below
and select the Concrete Island Terrain Model when prompted to Locate Terrain Model. This

finalizes the Concrete Island.
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Template = SFT-Concrete Monolithic Island-Simple
e Feature Definition = Disable Linear Features

ﬁ Apply Surface Template

General

Template Project Templates\Surface Templates\SFT-Concrete Monlithic Island-Simple [
Apply Extemnal Clip Boundary ]

Feature A~
Feature Definition Disable Linear Features ~
Name NoLF

E C:\NCDOTTrain\'ng\R0adway\Training—RD_R—ZﬁC\ModuFe 11-Dg
= Project Templates
- Linear
[+ Roadway Templates
(=} Surface Templates
SFT-Concrete Monolithic Island-Simple
SFT-Pavement

15. Finalize the Directional Crossover with Median U-Turns Modeling by using a combination of Key-
Stations and Parametric Constraints to seamlessly connect all the Corridors as shown below.

FINALIZED DIRECTIONAL
CROSSOVER WITH
MEDIAN U-TURNS
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