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47 Module 11 - Detailed Modeling

Overview

The intent ofthe Detailed Modelingmoduleis to move beyondemplate-based modelingndfocus
on detailoriented modelingBecause of the complexity déetail-oriented nodeling, the module will
focus on a wide range of concepthisincludestraditional corridor modeling, complex plan
geometry, proposed terrain noel developmentand the introduction to a number atdditional
tools/techniquesthat fall outsideof the traditional template-basedmodelingscope By leveraging
these tools and techniques, theser can takehe traditional templatebased corridor tawhole
new level of detaiand complexityln addition to the tools that were introduceid the previous
Corridor Modelingnodules,the Terrain and Model Detailing ribbons will also play a major role
throughout the Detailed Modeling module.

Model DetailingRibbon

T OpenRoadsModeling ~ [ S HE T « - » £ & = CANCDOT Training\Roadway\Module 11 - Detailed M|
“ Home Terrain Geometry Site Corridors Meodel Detailing Drawing Production Drawing Utilities iTwin
a k 1;-;: R U H Create Civil Cell ..r"\ @ @ |:\ f}‘; 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

&1 OpenRoads Modelin - o-dHER e 2 - CANCDOT Training\Roadway\Module
P 9
m Home Terrain Geomnetry Site Corridors Model Detailing Drawing Production Drawing Utilitie

“ k @i L % From File %ﬂﬂ @ % % &y Edit Complex Model [y o
L T
v =8| From Graphical Filter = i Ay

I 4y Feature Management =

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 Intents the act of preserving rulesdrelationshipsestablishedduring the design process in
order torealizedownstream benefits of automatic updates

LinearTemplates
Templates that can bappliedquickly and easily to 3D linear elemebist with less functionality
when compared to corridor templates.
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Surface Templates
A templatemadeof components with an associated depth. These components are closed shages
as asphaltconcrete,aggregag, grass etcSurface Templates are used to apply material thickness to
the surface of derrain.

Terrain Modeing

A set of threedimensionalkriangles 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 &gerbBerrain

models are also referred to as digital terrain models (DTMs), triangulated irregular networks (TINs), or
triangulated surfaces.

Exercisel - Street Turnout Modeling

In this exerciseyou will learn how to model 8de Sreet Turnout and Concrete Channelization
Island This includsethe mainline pavemenshearing horizontal verticallayout, application of linear
templates, proposed terrain model development, surface template applicatod various element
profiling techniquesDesign Intentvill continue to be a major focus

Throughoutthis exercisgou will be working with NCDOT 2D dgn files exclusively. All design and
corridor manipulation will be carried out within addmensional design plane.

1. LaunchOpenRoads Designer CONNECT Edition
Doubleclick on the NCDOT Roadway OpenRoads icon on your desktop to laun
OpenRoad®esigner into the NCDOT Roadway workspace.

2. Set the Workspace and Workset
SelectDOTFUSNorth Carolingrom the Workspace menu.
SelectNCDOR-2635C (Training) frortihe Workset menu.

OpenRoads Designer CONNECT Edition

DOT-US North Caroling¢ - R-2635C (Training) ~

3. Openthe Exercise 1Corridor(CMD)dgn fileand zoom in closely to the Y8 Corridor
A. Click the browse button and path to tiModule 11 (Detailed Modeling) folder and Browse
open theR2635CRDYCMD Exerciseldgnfile.
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Module 11 - DetailedModeling

Zoomin near theY8 Corridoras shown belowiNotice that the Y8 alignment already has a base
corridor. This base Y8 corridor will serve as a starting point folieiled Modelingexercise.
Seethe Initial Corridor Modeling Moduldor detailed instructions for initial corridor
development

4. Load Civil AccuDraw and the Feature Definition Toggle Bar
A.

B.

CORRIDO¥

Note: All reference files that are required for tBetailedModeling module have already been
attached to the R635C RDYCMD Exerciseldgn file.

" I #
Click on the Civil AccuDraw butt@@eometry>General Tools > Civil Toggle£ivil - T -,
AccuDraw to load theCivil Accbraw toolbar.
Click on the Feature Definition Toggle Bar buttGeometry> General Tools > ﬂ?

Standards> Feature Definition Toggle Bato load theFeature Definition Toggle
Bar.

Tip: Both of these toolbars will be used throughouetblesign/modeling process. Because of
GKA&aZ A0Qa NBO2YYSYRSR (KIFId 620K FNB R201S

5. Adjust the leveland reference filedisplayas neededo better facilitate design/modeling
A. With theView 1, Defaultview in focus, turn the display ofi¢ Default-3D view off as shown
below.

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

Tools  Properties

._:: - “"_ﬁ ¥ \) [d o - 7 : 1) Hilite Mode: None 7

r e e T i A ! &

St P 4 FileName Model Description [l o-b? k ¥
1 SdlignmenttR-2633C_RDY_alg_exercisel.dgn Default Master Model S

2 AuAFinal SurveyR-2633C-L5-ETM.dgn Default Master Model

[13 ./ R-2635C_RDY_cmd_exercisel.dgn Default-2D
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B. Notice that the 3D model has been turned off, leaving just the linewddpending on your
prefence, you may choose to turn off additional linear elements to avoid confusion.

fp—

6. Openan additional3D viewto better facilitate 3D modeling
A. Rightclick within theView 1, Defaultview and hold to load th&iew Control
menu. From there, select th@ Views Plan/3Dbption as shown below.

[ View Centrol P31 View y
7 Copy |5 2 Views Plan/3D 1
i::li:-fl Move (@ 2 Views Plan/X5
I:II Scale [@ 2 Views Plan/Profile

<k, Rotate (& 2 Views Plan/Superelevation
.'.?IL Mirror (@ 3 Views Plan/Superelevation/X5

O 3 Views Plan/Profile/30

% Select Links |3 3 Views Plan/Profile/xs

fas View Attributes (@ 3 Views Plan/X5/3D
Model Properties (@ 4 Views Plan/Profile/¥5/30

B. This will load the&/iew 2, Default3D viewin addition to the stadardView 1, Defaultview as
shown below. As you continue to develop your model you can now easilglize it.

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

View Help NCDOTRoad
=g

aved Appl Co Cascade Tile Arrange View Pre Mext
tings Save?:lp\l;;ew ig.g £ Size

ws F] Window
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7. Layout the Horizontal Geometry for th&reet Turnout

A. From theFeature Definition Toggle Batoggle on thdJseActive Feature Definition
button and then select th®oad_Edge of Travé&ature from the(Linear > Roadway >
Pavemen] folder as shown belowKeep thid~eatureactive throughout all steps that follow.

Road_FEdge of Travel

et @ A /

[+l Existing
USE ACTIVE| @1 Fence FEATURE
FEATURE - Guardrail and Barier DEFINITION
DEFINITION | - Interesection DROPDOWN

- Miscellaneous ]

= Pavement

- - WL N I

48 Road_FEdge of Travel

@& Road_Fdge of Travel Dasl‘?
@& Road_Edge of Travel Shea
@& Road_Lane Line A

@ Road Lane Line B

-

B. Next, select the&Single OffseEntire Elementool (Geometry > Horizontal > Offsets and

Tapers > Single Offs&ntire Elemen) and then select thetreet turnoutcenterline ¥ 84)
when prompted to locate element.
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Geometry Site Corridors Medel Detailing Drawing Preduction Drawing Utilities iTwvi
7 Import/Export ~ e 2{;{? - O L, LF Offsetsand Tapers * .7
LTS o * -
45 Dec El te ! s L Y= B _ ‘
L E Ciwil Reports Lines  Arcs F'c:intl e I _Complex
“¥ Standards ~ Toggles = v v v v T Single Offset Partial secmetry "

General Tocls

R L

~L Variable Offset Taper

Y8

ALIGNMEN

ﬁ ,—_
\

STREET TURNO

CENTERLINE (Y&
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C. Set theOffsetparameter t012.0000and toggle on theMirror option within the Single Offset
Entire Elementialog and click through the prompts to accephis will draw thdeft and right

EOT lines fothe Y8Astreet turnout.

ﬁf';f:“;fti —
_____________ Parameters
---------------------------------------------------------- Rom
Use Spiral Transitions [_] —
Y8 s Mirror
ALIGNMENT Remove Offset Rule [ ) -
— —~
STREET \,
TURNOUT
LEFT EOT
U R STREET |- — .
______ TURNOUT
RIGHT EOT
D. Now, select theSimple Ardool (Geometry > Horizontal Arcs> Arc Between Elements >
Simple Arg. Set theRadiusparameter t035.0000Candthe Trim/Extendparameter toBack
within the Simple Aradialogas shown below.
Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities i TwiF
1< lmport/Export ~ b 2 L ¥ Offsets and Tapers =
E! Defi nEIerp"nents E _’T: E":ﬁ 24 CI ?_ A Reverse Cur\res E \er ff
. g Civil Reports | Lines  Arcs  Point Modify  Complex
Wh Standards * Toggles = - - - v =L Spirals ~ - Geometry
—~ .
General Tools ~ il
/" Arc Between Points >

thf Simnle _
Parameters ad
Trim/Extend Back ~
Radius 35.0000°
Loop ]
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vl Module 11 - DetailedModeling

E. When prompted toLocate First Elemenselect theLeft EOTline for the street turnout (Y8A)
and then select th&ight EOTine for theY8Corridoras theSecond ElementWhenselecting
the Y8 CorridoRight EOTine you may notice multiplelinear elementssitting on top of one
another. To resolve thiRightClickto cycle through them andhoosethe linear elementon
levelP_RDY_TL_Edge_of Traveli Q aMPDRBTMBITo select the correct linear element.

=
—_—
T e e e — — e e e e o
——— —— e e e —— e . . — — — — —

Y8

e Y8 CORRIDOR RIGHT E {5 Femehrmaefemm oo
P _RDY_TL EDGE_OF TR|

________________ STREET

TURNOU
LEFT EO

e e —— T — —— i — — — — — — — — — ——

F. After selecting both elements, click through the additional prompts to placetipeg2lius as
shown below.

I e
ys p—
o p Qf ALIGNMEN]
RADIUS

____——-————ﬁY——
= el e —— —
- ——
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G. Now, place a35Qadius returnon the other side of the street turnoubllowingthe previous
steps. This time select tiieight EODf the street turnout(Y8A)when prompted toLocate

Module 11 - DetailedModeling

First Elementand then the Right EOTine for theY8Corridoras the second.

4 _|
S Y8 Y8 CORRIDO[
ALIGNMENT RIGHT EOT

P — — — —
- — — —— ———

H. After selecting both elements, click through the additional prompts to placetipeg2lius as

shown below.

e ey e — e —

STREET
TURNOUT
RIGHT EO]

V4 N

Y8
ALIGNMENT

op Q
RADIUS
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l.  Next, select théBy Angle From Elemenibol (Geometry > Horizontal kines>Line From
Element >By Angle From Elemeht Setandlockthe Skewparameter to90 n n1Qn, the Start
Distanceparameter t00.000Q End Distancgparameter t0-30.000Q andNameto Y8A TIE
within the By Angle From Elementialogas shown below.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities i Twin

< Import/Export = _\lf_ AP 2 17 Offsets and Tapers =
o 2 /S A« 7

|5 Design Elements ~ -A_ Reverse Curves =

Civil Reports = Lines Arcs  Point Modify  Complex
Y Standards * Taggles = r r i r = Snirals v ' Geometry =
- Line Between Points 4
General Tools arizontal
Line To Elermnent L
oy B :’-f; Line Between frcs
@ By Ang — -
F—— ~ Line From Element 4 Simple Line Frem Element
Sheew |ED°DD'DD" I ? Spiral Line Frem Element
] s .
Start Distance |D.DDDD | ¢ Curve Line From Element
End Distance |-30.0000 | 25 | By Angle From Element
Feature Ll

Feature Definiion | Usze Active Feature

Name |vaa_TIE

J. Whenprompted toLocate Elementslectthe centerline of the street turnout Y8A. Drag
your mouse just beyond the radius returaed Left-dick the screen when prompted t&nter
Start Point This will define the start point of a line from ti¥é8Aalignment at @80 skew as
shown below.

N
ys [
ALIGNMEN
—5\
Y8A
ALIGNMEN
Enter Skew
_/\A_ &b | Parameters:Skew 4p
Page |11
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K. Then, click through the additional promptsfinishpladngthe Y8ATIEline as showrbelow.

|. —/
""""""" Y8
ALIGNMEN
_________ Y8A /
ALIGNMEN
L Y8A TIE
A

L. Now, click on the line that was just placed and notice $mall Arrowsthat are displayean
the outerendof eachside TheseArrows can be used to manipulate the element they are
associated with.
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M. Left-Qick and Dragthe left sideManipulator Arrow just beyond thd_eft EOTof the Side

Street (Y8ARps shown below.

Y8A

ALIGNMEN‘F

MANIPULATO

LEFT 2
EOT
I

| Y8A TIE

e - h

N. Next, modify theY8A TIHne widths on both sides of ther¥8Aalignmentto -12(as shown
below. TheY8ATIEline represents the location where th8ide Street (Y8A)es to existing.

\ Y8A
ALIGNMENT
L
12,0001
,:r—-s ...-<L - -
Page [13 | Y8A TIE

-12.00001
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O. Next, select thé'rim To Intersectiortool (Drawing > Modify > Trim To Intersection) /\

and trim theStreet Turnout (YBA)EOTand TIHinesandas shown below. mTo

------------------------------------------------------------------------------- Y8
ALIGNMEN

Y8A
--------- == ALIGNMENH—

TRIMi

TRIM

8. Demonstratethe Horizontal Design Intenaissociated with the Street Turnout
A. When theEOTlines wereTrimmed in the previous step, Rule was created. Click theOT
line that was drawn at 80 degree angle from th&8Aalignmentas shown belowiNotice the
Manipulator Handlethat is displayedn the center

N

Y8A
ALIGNMEN

'y
'}
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B. Next, click hold, and drag theManipulator Handle at the intersection up and down along the
Y8Aalignment and notice that the line moves as well.

ALIGNMENT

Ll o

MANIPULATO
HANDLE

C. Now, Toggle€ivil AccuDrawon and select thé&tation-Offseticon as show below.

Civil AccuDraw

[=]

STATIONDFFSET

TOGGLE CIVI
ACCUDRAW C

D. After activatingCivil AccuDrawclick hold, and drag thdanipulator Handle at the
intersection again. Notice that th€ivil AccuDrawdialog now loads as well, and is tracking
your movementalong theYBAalignment as show below.

VAN
---------------------------------------------------------------- Y8
ALIGNMEN]

Y8A

Station
MANIPULATO Offset |-40.0760°
HANDLE

Page |15




*i & Module 11 - DetailedModeling

E. Keyin 10+75.00and then left click the screen to place the line as shown below. Notice
that the left and right EOT lines move as well because of the rule that was created previously
when using thél'rim To Intersectiorcommand.

Y8 1
ALIGNMEN

Y8A
ALIGNMEN

KEYIN
10+75.00

% Station

Offset

F. ToggleCivil Acclbraw off as showrbelow butkeep theCivil AccuDrawoolbar loaded.

L o A A
A':rT @c} Cﬁz} J —n-T ﬁ"f/—!{

TOGGLE CIvVIlY
ACCUDRAW OH
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9. Shearthe Y8 pavement through the Y8A Side Street intersection
A. From theFeatureDefinition Toggle BatoggleOnthe Use Active Feature Definition
button and then select th€CE_Target EOQShear_Out_RTeature from the(Linear >
Roadway >Construction Class Elemeyfolder as shown below.

N CCE_Target_Shear Out_RT > | P ‘;—hf_\ f
----- @ CCE_Target_EOT Out_RT A |
USE &TIVE | = - @ CCE_Target_GS - TOGGLE OF}
FEATURE | @ @ CCE Target PS5 PERSIST SNA
DEEINITION | = 7 @& CCE_Target_Shear_In [ AND RULE
----- @ CCE_Target_Shear_Out_LT :

----- "M CCE_Target_Shear_Out_R
----- @& CCE_Target_SW_LT

----- @ CCE Target SW_RT
[ AT

B. Select theSingle Offset Partiabption (Geometry>Horizontal> Offsets and Tapers Single
Offset Partia) as shown belovand select they 8Alignmentwhen prompted toLocate
Element.

Geometry Site Corridors Maodel Detailing Drawing Production Drawing L

1< Impoert/Export ~ e 2 L. ¥ Offcets and Tapers = j
porvp Sl ;&g O ad = i
|# Design Elements ~ " " 4 Single Offset Entire Elerne
Civil Reports LIHES Arcs  Point g

“ Standards ~ Toggles~ - v v T O Single Offset Partial |,

VA N
___________________ vs |
ALIGNMEN]
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C. When prompted for &tart Station snapto the end of the lefisideradius as shown below.

D. Next, snap to the end of theight-sideradius as shown below folace theshear line as shown
below.

Page |18
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E. Click theY8CorridorObject Handle, hover for a moment to display the menu, and then select
the Add Corridor Referenception as shown below.

— e — — — — — — — — —

\": \\ ([ (/ Y8 CORRIDOR
- OBJECT HANDL

el -t 7R X
S

ADD CORRID(
REFERENCE

i

F. After adding theShearline as &Corridor Referencethe EOTis sheared as shown below.

N

""""""""""""""""""""""""""""" Y8 E -
ALIGNMEN

Y8A
] ALIGNMENT
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G. Notice that the pavement has also been sheared within\fhew 2, Default3D view as well.

SHEARED
PAVEMEN]

10. Profile the Side Street (Y8A) EOT lines
A. Click theY8ATIEline shown belowhover for a momento display the menpand then
select theOpen Profile Modeloption.

- — =

Y8A TIE
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B. When prompted taSelect or Open Viewclick theView 5option, within theView Groups
group(View > View Groupsand then, left click within the view to open thSATIEline
profile view as shown below.

View Help NCDOT Roadway

O &F

™ M

12345678

ved Ap Cu:up}r Cascade Tile Arrange Yiew Prev DNext All = - .
1gs Save clp‘uyam Size s (3 Multi-Mo VIEW 5|
s Fl Window View Groups K
B View 5, Profile - YA _TIE [ro| -2 3]
344,24
s
344. 1 __.....--""""
-
-
3440 —
’F"
-
343,94 __.--'“
-
-
343.81 -
-
343.71 -
-
-
N e e -
QP ég,l ol Q,I 0Q,I QQ,I ';:P'I Q| Q,gl 'CPI QI QQJ QPI ég,l Q,I Q('_n,l Q,I ';:P'I o
S 6" Q IR R N o ,:‘ﬁ” o av ,:‘b o
ol o S~ S o S~ ol ' Q‘J Qh ‘b % Q: Q! Ny (b Q Qn g g g

C. Now,dick the existingr8ATIEline shown below, hover for a moment to display tA®file
Menu as shown belowthen select theSet as Active Profileption.
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D. Notice in theView 2, Default 3Dwindow that theY8A TIHine is now displayed in the 3D
model. This is because it now has a vertical attribute associated with it.

l YBA TIE

E. Moveyour mousem Ht@Xhe left of the Y8Aalignment and notice the pink line as displayed
below. This line representthe Y8Aleft EOTlinein its original state before ivas trimmed This
line acts as a parent to the small, timm&DTsection that is still visible.

Y8A L
ALIGNMENT
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F. Click theleft EOTline shown below, hover for a moment to display the menu, and then
select theOpen Profile Modebption.

OPEN PROFI|
MODEL

Y8A T
ALIGNMENT

G. When prompted toSelect or Open Vieyclick theView 5option, within theView Groups
group(View > View Groupsand then, left click within the view to open th&FEOTprofile.

View Help NCDOT Roadway

Ek“:b

ved ;éphy Copy Cascade Tile Arrange ‘u‘lew Prev  Next A” 3 Multi-Mo
iew

1gs Sav Wiew

5 [P

==l =Nle) &2123456?3

VIEW 5 |

Size
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H. Now, click the existingr SALEFT EQihe shown below, hover for a moment to display the
Profile Menuas shown klow, then select th&et as Active Profileption.

EXISTING Y8
LEFT EOT
(B |$§ ))v eV 4
| N —
SET AS ACTI
PROFILE

I. Notice in theView 2, Default 3Bvindow that theTRIMMEDLEFT EQihe is now displayed in
the 3D model. This is becaute LEFT EOTow has a vertical attribute associated with it and
there is aParent/Childrelationship between the. EFT EQihe and theTRIMMED LEFT EOT

line.

e
e e & ———
R e

TRIMMED 2t ———
LEFT EO
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J. From theFeature Definition Toggle Batoggle on thdJseActive Feature Definition
button and then select th®oad_Edge of Travé&ature from the(Linear > Roadway >
Pavemenj folder as shown belowKeep thig~eatureactive throughout all stepghat follow.

Road_Edge of Travel | ~ QEE ‘ l"I"' r&.\ éa’; o—ﬂ?

Existin
USEACTIVE o in roe FEATURE
FEATURE ﬂ Guardrail and Bamier DEFINITION
DEFINITION| 88 Interesection DROPDOWN

- Miscellaneous !

EI Pavement

B Road Fdge of Travel

- @ Road_Edage of Travel Dash
- @ Road_Edage of Travel Sheai
- @ Road_Lane Line A
@ Road_lane Line B

- - WP — N ) 13 =

K. Next, select th&Quick Profile Transitionool (Geometry>Vertical> Element Profiles> Quick
Profile Transitior) as shown below

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

vl / - ! %) I -3 = - ——
1< Import/Export _,\-T:_ ;Q; A O ﬂ_ ¥ Offsets and Tapers \fﬂ f; EE Open Profile Model |\\ E |_J:L 1 &

%5 Design El ts ~ : = R C o % Set Active Profile
%4 Design Elements Civil Reports | Lines Arcs  Point ‘_3_ FVEIE Lunves Modify  Complex % Lines Curves Element Modify Complex
i Standards ~ Toggles = v - v v ZL Spirals ~ - Geometry * | | Profile Creation ~ v Profiles = v Geometry ~
General Tools Horizontal Vertical L IQuick Profile Transition I
m o » E

L. Then,set theQuick Transition Methodo Parabolig left click to acceptand then select the
Y8A Left SidRadiuson the left side of ther8Aalignment as shown below.

""" Y8A LEFTSI]
RADIUS

Y8A

______ \ ALIGNMEN?
Quick Transition Method

Parameters:GQuick Transition Method s

— — i —— — — T — —— —— —
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M. Click theY8ALeft SideRadiusshown below, hover for a moment to display the menu, and
then select theOpen Profile Modebption to open theProposed YBA Radiysofile.

Y8A LEFT Sl
— RADIUS

OPEN PROFI
MODEL

N. Notice the Proposed Y8MARadiusprofile that was created using th@uick Profile Transition
tool. TheQuick Profile Transitioniool created a bestfit profile for the Y8ALeft SideRadius

MATCHES SLOPE

ﬂ--—.
-:__-Il N-._-
HH
—

PROPOSED Y8
OF Y8 RIGHT EOT
LEFT SIDE RADIy EXISTING Y8A
PROFILE LEFT SIDE RADI\
7 PROFILE

MATCHES SLOPH
EXISTING

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. Noticein the View 2, Default 3Dwindow that theProposed Y8A Left Side Radissnow
displayed in the 3D model

PROPOSED Y8k
LEFT SIDE RADI
PROFILE

P. After profiling theY8A Left EOlines,follow these same steps and profile th&8A Right EOT
linesto finalize theSide Street (Y8A)ertical as shown below.

FINALIZED Y 88
EOT LINES

Note: The methodology used fwofile the YBAEOT liness just one of several waysing
OpenRoads DesigneBee the Vertical Alignment module for more detailed information on
OpenRoads Design¥ertical Geometry tools and methodolagy
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11.Complex the Side Street (Y8A) EOT lines
A. Select theComplex By Elemertbol (Geometry>Horizontal>Complex Geometry Complex
By Elemen)as shown below

Geometry Site Corriders Model Detailing Drawing Production Drawing Utilities i Twin View

¥id ; | 5 » -3 -
1< Import/Export * Fe 3 L L Offsets and Tapers = EH Open Pre
’T‘“ }?ﬁ Ly O ?_ \fj '

|73 Design Elements ~ A Reverse Curves = |75 Set Activy

Civil Reports | Lines  Arcs  Point Modify  Complex .

W Standards * Toggles = v v v * =L Spirals ~ * * Geometry* | | Profile C
General Tools Herizontal

; S _ — : _ # | Complex By Element

B. Then,Key the following parameters into téreateComplex Elementlialogand select the
small tangenEOTas shown below. When selecting tB®Tline, make sure th®irectional
Arrow is pointing in the correct direction before accepting.

4']%”; Create C —
1 Method =Automatic Parameters
T Name =Y8A RIGHT EOT
Methed |;1'-.|_rtu:umatic

Maximum Gap |I}_D328

Feature

Feature Definition |Lse Active Feature

S e |
1 Y8A

) | ALIGNMEN] _— T ———

Name Y8A RIGHT EOT

\

DIRECTIONA
ARROW EOT

;e —————
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C. This creates a new complex element caM®iA RIGHT E@§E shown below.

Y8ARIGH| __.
EOT

D. Click theY8ARight EOBhown below, hover for a moment to display the menu, and then
select theOpen Profile Modebption to open theY8A Right EOprofile.

OPEN PROFIY
MODEL
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E. Select theProfile Complex By Elemertbol (Geometry > Vertical > Complex Geometry >
Profile Complex By Elemengs shown below

ion Drawing Utilities 1Twin View Help MCDOT Roadway

#ts and Tapers = f}’ HBH Open Profile Model L D= P C K4
=rse Curves ~ \fd [#5 Set Active Profile b ‘: L L & tl-é“ Ve
Modify  Complex Lines Curves Element Modify Complex Transform  Simplify

3l v - Geometry > | /¢ Profile Creation ~ v v Profiles ~ v Geometry * Geometi,

‘orizental Vertical |~
e S —

Profile Cormnplex By Elements,

F. Then, similar to hovthe horizontalY8A Right EOWas complexed, Key the following
parameters into theCreate Comple®rofile Elementdialogand select the small tangelOT
as shown below. When selecting t&©Tine, make sure th®irectional Arrowis pointing in
the correct direction before accepting.may be helpful to turn the existing ground line off if
you have trouble selecting thengentEOT

1 Method = Automatic
I Name =Y8A RIGHT EOT

Parameters

Method |;1'-.|_rt|:umatic
Maximum Gap |I}_D328

Feature

Feature Defimtion |Usze Active Feature

Mame 3A RIGHT EQT
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G. This creates a new complex vertical element ca¥8& RIGHT E@F shown belowSetY8A
Right EOBs theActive Profile

EOT

SET ABCTIVHE
PROFILE

H. After complexing th&/8ARightEOTIines, follow these same steps and complex ¥8&ALeft

EOTines

12. Apply Linear Templates to the Left and Right Y8A EOT lines

0\

A. Select theApply Linear Templatéool (Model Detailing>Apply Linear Template

B. Key the following parameters into th&pply Linear Templatelialog

Apply
Linearﬁl'gmplate

Pick Template

= CANCDOT TrainingRoadway \Module 11 - Detailed M
& Project Templates

- Linear

i Concrete lsland Template
i i-Concrete lsland Template Linear
[ | MT- CAG Berm Catch Slopes
i LNT-CAG Berm Catch Slopes with SW
-- Roadway Templates
[ Surface Templates

{1 Start=Lock To Start
1 End=Lock To End
1 Exterior Corner Sweep Angle05 N nQ nnée
1 Template=LNT- C&G Berm Catch Slopes
1 Feature Definition=Design
1 Name =Y8A LEFT EOT
Lock To Start
Start Station 0.0000
Lock To End
End Station 0.0000
Exterior Corner Sweep Angle |D5’DD'DD"
Mirror O
Reflect O
Template |Pr0ject Templates'Linear\LNT- C4G Bem Catch Slopes
Description |
Page |31 Feature Definition |Design

Name

[v8ALEFTEOT
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C. When prompted taLocate Element To Apply Templatselectthe YS8A LEFT E@Md begin
clickingthrough the promptsWhen prompted taSelect Sidemove your cursr as shown
below andthen continue clicking through the prompts to place thieear Template

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

D. Noticein theView 2, Default 3Dwindow that theY8A Left EOTinear Templateis now
displayed in the 3D model as shown below.

e e e e o e e e i e e P e P s S S e )

E. After applying theLinear Templateo Y8ALeft EOT follow these same steps and apphe to
the sameLinear Templatéo Y8ARightEOTas shown below.
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13.Create a Proposed Terrain for the Side Street (Y8A)
A. First, select thé’roject Profile To Elemenbol (Geometry > Vertical > Profile Creation >
Project Profile to Elementas shown below

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

< Import/Export ~ e 5 - L F Offsets and Tapers ~ HBH Open Profile Model
% ¥ /O % 5 > =

|45 Design Elements ~ ! A Reverse Curves ~ |5 Set Active Profile

Civil REports Lines  Arcs  Point Modify  Complex Lines Curves E
% Standards ~ Toggles ~ v - - ~ =L Spirals ~ = Geometry > | [* Profile Creation ~ v - P4
General Tools Horizontal l:’ * Profile Fram Surface
. o 1 sl - =

# Cuick Profile Frem Surface

[*2 | Project Profile To Element

B. When prompted toSelect Element To Projecielect theRight EOTine for theY8Corridor.
Whenselecting theY8CorridorReft EOTline you may notice multiplelinear elementssitting
on top of one another. To resolve thRightClickto cycle through them andhoosethe linear
elementon levelP_RDY_TL_Edge_of Travel(i Q AaMB®BMBITo selectthe correct linear
element.

Y8 CORRIDOR RIGHT EPT
""""""""" P_RDY_TL_EDGE_OF_TR|

L o N IIMIIII

-
-
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C. Then select thé&hear Linen levelDraft. RDY_ConstructiorElementwhen prompted to
Select Plan Element To Project Onto.

S

HEAR LINH- -

D. Noticein theView 2, Default 3Dwvindow that theShear Lineis now displayed in the 3D model
matching theY8 EORs shown below.

SHEAR LIN
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E. Now, ®lect theElement Selectiotool (Terrain> Selection > Element Selectipand *
Toggle ONhe Add option as shown below. Elernent
Selection
i Elerment Selection — X
[ == %
& R=g i By v
ADD

F. Then,select he four (4) elementdighlightedin Blue below. Because there are multiple
elements sitting on top of one another, you may needght-Qick through the elements to

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

SHEAR LINE

Y8A RIGH

— e —— i ——

—— — i — — ———

YSA TIE
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G. Now, select theCreate TerrairFromElementstool (Terrain > Create > From Elemen&s
shown below

Terrain Gecmetry Site Corridors Jr

1;';? i1~ ¢ FromFile g‘”‘ :
=8| From Graphical Filter X j

o dditional
=i An From Elements Methods »
’

stion . Crﬁﬁt?’ et

e e . -~

H. Still keeping those four (4) elements selected, key the following parameters inCriate
Terrain From Elementdialog.

1 Feature Type=Boundary g--e _f*rlo eature Uefinition J
Emain

1 Edge Method=None B NCDOT {
1 Feature Definition PT_Triangles it $
Q PT_ Boundary j
JF:T; Create Terr — Y @ PT_Contours )
. 1 -~ @ PT_Contours and Triangles ;
Parameters 2 @& PT_Drainage Contours 1
b @ PT_ Thematic Height 1
Festure Type  |Boundary 3 PT_Thematic Slope 3
Edge Method |N|]|-|e r SR L. wran . a

4

Feature é

Feature Definition |F‘T_ Triangles 1

gt o —_— —

I. Finally,Left-Aick through the prompts to create th8ide Street (Y8A) Terrain Modas shown
below.

pm———
T\

R ——— |
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14. Apply Pavement Surface Template to the Side Street (Y8A) Terrain Model
A. Select theApply Surface Templattool (Model Detailing> Surface Templates Apply Surface
Template)as shown below

Medel Detailing Drawing Productios
4

=\ 2 @
Apply surface Create j
arq'gmplate Templates > Closed Mesh Elf

L.

& Apply Surface Templatej

e

B. Then, key the following parameters into tgply Surface Templatdialog as shown below
and select ther8A Terrain Modetrom within theView 2, Default 3Dvindow when prompted
to Locate Terrain Model

1 Template=SFTPavement
I Feature Definition 9Disable Linear Feates

Pick Ternplate

o

ol Surface Temnplate — 5 E

ﬁ ' 3 = CANCDOT Training ' Roadway Module F
General 4 =) Project Templates i

. -- Linear 1

Template |F'roject Templates'\Surface Templates\SFT-Pavement [+ Roadway Templates 1
Lpply External Clip Boundary [ I =B Syl'fﬂﬂe Templates ¥
" ) SFT-Concrete }

Feature - SFT-Concrete lsland 1

¥

Feature Definition | Digable Linear Features
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C. Continue left clicking through the prompts to apply tis=TPavementSurface Templat¢o
the YBA Terrairas shown below.

——[——————

SFIPAVEMEN
SURFACT
TEMPLATE

e e

D. Turn off the Terrain Levels to better see tBETPavementSurface Templatas shown below.

SFIPAVEMEN
SURFACT
TEMPLATE
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15. Add a Concrete Channelization Island to the Side Street (Y8A)
A. From theFeature Definition Toggle Batoggle on thdJse Active Feature Definition
button and then select th&lonolithic Islandfeature from the(Linear > Roadway >
Intersection) folder as shown below. Keep thieatureactive throughout all steps that follow.

eQIIMonoI'rthic Island I ~ |e!;? 4 "’I" r&‘\ é}? e

= Roadway
- Bridge

USE ACTIV FEATURE

FEATURE G- Civil Cell DEFINITION
DEFINITI® Construction Class Element DROPDOWN
(- Culvert >
G- Curb and Gutter
G- Ditch
G- Existing
---ﬂ Fence
---ﬂ (Guardrail and Barrier
EI Interesection
e
=2 Mizmell=rans

B. Next, select the&Single OffseEntire Elementool (Geometry > Horizontal > Offsets and
Tapers > Single Offs&ntire Elemenfand key the following parameters into the as shown

below.
Geometry Site Corridors Maodel Detailing Drawing Production Drawing Litilities i Twi
1< Import/Export * e Y - O oy F Offsets and Tapers
[ De:i nEIeF:'nents = _’T: 3‘; L s - m— -
8_' ‘ 9 Ciwvil Reports Lines  Arcs F'l:uintl o Hlegleslina el Elementlﬁomplex
@ Standards ~ fenat e v v " I Single Offset Partial peometry

General Tools

-

Variable Offset Taper
i Offset=12.0000 4@ Single Offset E -
1 Use Spiral Transitions Bnchecked Parameters -~
1 Mirror = Unchecked Offset 12.0000 ‘
1 Remove Offset Rule Enchecked Use Spiral Transitions []

Mirrar O

Remove Offset Rule [
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C. Then,select the two (2)Y8A EOTadius returnsandfollow the prompts to placghe two (2)
IslandEdgesas shown below.

________________________ Y8A '\--------------------.-...-.-.-.-..--.-.

ALIGNMEN{ ISLAND

ISLAND
EDGE 1

FrrRRFRRRERREER

RADIUS
RETURN

RADIUS R
RETURN

D. Changehe Offsetvalue ton ®ithin the Single Offset Entire Elemewlialog this time
selectngthe Y8 RightShear Lineas shown belowio place the 3 and finallsland Edgeline.

Y8 RIGHT|------------
SHEAR LIN
- MIIII|IIII |=j=j=|=p= =g ===l =YE == === II|IIIII% ;

ISLAND
EDGE

1 Fd
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E. Next, select th&Simple Ardool (Geometry > Horizontal > Arcs > Arc Between Elements >
Simple Arg. Set theRadiusparameter toH @nd theTrim/Extendparameter toBoth within
the dialogas shown below.

Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities i Twir

1< Import/Export ~ e &P A 3 Offsets and Tapers =
o Z 22 e N ,-

|#% Design Elements ~ A Reverse Curves ~

Ciwil Reports Lines Arcs  Point Modify  Complex |
“n Standards - Toggles = i i i * =L Spirals ~ i Geometry
—~ .
General Tools 2 Circle Th
- - ;"ﬂ Arc Between Points ; A
Arc To Element 4
@ Simple o "™ Arc Between Arcs 4
Parameters i Arc From Element 1
TrimExtend  Bath ) ) Arc Between I-Elemerjts _ »(,i’:l Sirmnple Arc
. ‘ —— A" Spiral Arc Spiral
Radius 2.0000 P P
| Yo, TaperArc Taper

Loop O

F. Now, use theSimple Araool to fillet the three (3) corners of the concrete island as shown
below.

4444444444444 4441 Hi4444

P—
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G. Select theComplex By Elemertbol (Geometry > Horizontal > Complex Geometry > Complex
By Element) Set theMethod to Automatic and click onthe Goncrete Islandwhen prompted

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

s
£ Import/Export ~ e ) - L % Offsets and Tapers = EH Open F'rE
w2/ 0 < N

|45 Design Elements = A Reverse Curves = |5 Set Activ;

i Civil Reports | Lines  Arcs  Point Modify = Complex
Wy Standards ~ Toggles - u v u * =L Spirals ~ o Geometry * | Profile @
|
General Tools Horizontal Comoplex By Elemen '
J— . ~ —— e N e Fy e ” = . P > fj,l "FI }r tjl

H. Click through the additonal prompts to complex tGencrete Islandmaking it a single
complex element.

JF;'; Create — 3

Parameters f

Method |A|_rt|::matic 1

""""""""""""""""""""""""""""""" "~ Maximum Gap |ﬂ_1}328 ;"

—— i — — —

CO\NCRE_I Locate Firrs; EIemerJt y
ISLAND ’ :
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I.  Next, select th&Quick Profile From Surfadeol (Geometry > Vertical > Profile Creation >
Quick Profile From Surfac@nd selecthe Concrete Islandvhen prompted toLocate
Reference Element

Geometry Site Corndors Model Detailing Drawing Production Drawing Utilities iTwin View Help NCDE

- copo . i
£ Import/Export ~ e %ﬁ - _* Offsets and Tapers ~ HBH Open Profile Model ‘
0 / * 57 N

|4 Design Elements ~ = A Reverse Curves = [#5 Set Active Profile

. Civil Reports | Lines Arcs  Point Modify  Complex Lir:‘F
W Standards ~ Toggles - v v v - A Spirals ~ v Geometry * | | Profile Creation = ¢
General Tools Horizontal b~ Profile From Surface b
— == —— — = — e e

- I Cuick Profile From Surface [

L ™™ ol C Tt

CONCRE]
ISLAND

FEEFEEFEEEEERERFRERREREE FEFEFEEEEREREREEEEREREEEEEL

- - —————— —

J. Then, select th&ide Stree(Y8A) TerrairModel when promptedto Locate Reference
Surface Right click to reset anfthalize the command.
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K. Click theConcrete Islanghown below, hover for a moment to display the menu, and then
select theOpen Profile Modebption to open theProposed Concrete Islangrofile.

FEFFEEFEEFEEFRE R R FEFFREFEFFEEFEFFEFEFFE A B bR EEE R FEEFRE R FEEEEE

Y Cconcrel, ’ 7 /

SLAND [
' fﬂ@x’/€@~r_@%x

OPEN PROFIL
MODEL

—_——— e ————

- ——— o ———

M. Notice the proposedConcrete Islangrofile that was created using th8ide Street (Y8A)
Terrain Modelas shown belowSetthis as theActive Profileand then close out of the profile
window.

PROPOSED
CONCRETE
ISLAND PROF

SET AS ACTI
PROFILE

Page |44



Module 11 - DetailedModeling

N. Noticein theView 2,Default 3Dwindow that theProposedConcrete Islands now displayed
in the 3D modematching the surface of th8ide Street (Y8A) TerraModel as shown below.

CONCRE

&\

O. Select theApply LinearTemplatetool (Model Detailing>Apply Linear Template
andkeythe following parameters into thé\pply Linear Templatelialog

= =4 =4 -8 -4 2

Page |45

Start=Lock To Start

End=Lock To End

Exterior Corner Sweep Angte05 n 1 Q n
Template=Concrete Island Templateinear
Feature Definition=Design

Name =Y8A ISLAND

Pick Template

B C:ANCDOT Training\Roadway '\ Madule 11 - Detailed

- F'!'oject Templates
E| Linear

i Concrete lsland Template

2 Concrete lsland Template Linear
- LNT- C&G Berm Catch Slopes
i LNT- C&G Berm Catch Slopes with SW

-- Roadway Templates
- Surface Templates

§
{

PPN )

[
a
4

P,

el bt it -L¢___.-k_.——.____._'~&f r—

Apply
Linearq'gmplate

4% ~pply Linear Template -
Parameters ~
Lock To Start
Start Station 0.0000°
Lock To End
End Station 0.0000°
Exterior Comer Sweep Angle |D5'DD‘DD" |
Mirrar O
Reflect O
Template |F‘roject Templ Linear'Concrete lsland Template Linear |
Description | |
Feature ~
Feature Definition |De5ign i |
Name [¥8ISLAND |
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o
=

P. When prompted toLocate Element To Apply Templatselectthe Concrete Islanénd begin
clickingthrough the promptsWhen prompted toSelect Sidemove yourCursorto the inside
of the Concrete Islands shown below and then continue clicking through the prompts to
place theLinear Template

LINEAR TEMPLATE
I TR TT TR THE INSIDE OF TH
CONCRETE ISLAN

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

Q. Noticein the View 2, Default 3Dvindow that theY8AConcrete Island.inear Templateis
now displayed in th&D Model as shown below.

Y8A CONCRE
ISLAND LINEA
TEMPLATE

Page |46



Module 11 - DetailedModeling

R. Next, select th&Element Selectiotool (Terrain > Selection > Element Selecti@amd k
select the topof the YBAConcrete Island Linear Templat&ee the elemerttighlighted (...
in blue below. Selection

TOP OF Y8A
CONCRETE ISLA
TEMPLATE

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

S. Now, select theCreate Terrain From Elementsol (Terrain > Create > From Elemené&s
shown below

Terrain Geometry Site Corndors f

e I+ @ From File %-0 ]
o 2| From Graphical Filter a;

- ddition
=1 Ay From Elements Methods ¥
L4
tion Create o
sk ™ ——
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T. Still keeping theConcrete Island Linear Templaselected, key the following parameters into
the Create Terrain From Elementsalog.

1 Feature Type=Boundary
1 Edge Method=None
1 Feature Definition °T_Triangles

48 Create Terr..  — }EJ

X -~ & No Featurs Uetinttion F
=~ Temain

Parameters f 20 NCDOT {
= - Exist }
Feature Type | Boundary ; =4 Prop )
: @ PT_Boundary 4
Edge Method |NDF‘IE! 4 i@ PT_Contours ¥
4 “-@ PT_Contours and Triangles 1
1 i@ PT_Drainage Cortours 1
Feature ! @ PT_Thematic Height 1
. i@ PT_Thematic Slope ;
Feature Definition |F‘T Triangles f ‘@ PT_ Triangles .
- e — >y et - — S

= S _——i ——

U. Left click through the prompts to create théBACacrete Island TerrainMlodel as shown
below.

Y8A CONCRET
ISLAND TERRAI
MODEL
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V. Select theApply Surface Templat®ol (Model Detailing > Surface Templates > Apply Surface
Template)

W. Then, key the following parameters into tihgply Surface Templatdialog as shown below
and select ther8AConcrete Island Terrain Mod@&om within theView 2, Default 3Dwindow
when prompted toLocate Terrain Model

1 Template= SFTConcrete Monolithic IslaneéSimple

i Feature Definition 9Disable Linear Features Pick Template

I
=~ CANCDOT Training*Roadway'Module 11 - Detailed M
=N Project Templates

-- Linear

-- Roadway Templates

- Surface Templates
SFT-Concrete Manalithic Island-Simple
. 5FT-Pavement

ﬁ Apply Surface Template — *

General

Template |F‘mject Templates'.Suface Templates'\SFT-Concrete Monolithic Island-Simple
Lpply External Clip Boundary []

Feature

| Disable Linear Features

Feature Definition

Y8A CONCRET
ISLANOERRAIN
MODEL

X. Continue left clicking through the prompts to apply ti8=T_Concret®lonolithic Island
Simple Surface Templat® the Y8A Concrete Island Terraas shown below.

MONOLITHIC &S
ISLAND SURFACE
TEMPLATE
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Y. Turn off the Terrain Levels to better see the appl&fl _Concrete Monolithic Islarsimple
Surface Template.

SFTCONCRET
MONOLITHIC ¢
ISLAND SURFAQG
TEMPLATE

16. Adjust the berms and slopes of the Side Street (Y8A) Radius Returns to match Y8
A. Notice that he berm and slopsof the Side Street (Y8AJo notmatch theY8as shown below.
This can easily be resolved by udtayametric Constraints
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B. Select theCreate Parametric Constraimption (Corridors > Edit > Edits > Create Parametric

Module 11 - DetailedModeling

Constrain) and then select th&ide Street (Y8A)dius returnCorridor Objectwhen
prompted toLocate Corridor.

— —— —

C. Key the followingParametersinto the Create Parametri€onstrairn dialog and click through
the prompts tosetthe BM_Width Parametric Constrairdnd transition theBerm Widthfrom

Corridors

3 Copy Template Drop

Yo 'mport IRD

'-,I-I Transitions -

Create

Medel Detailing

Drawing Pr

oduction

A & (2

Edit

Template
N Termnplate

Edits
Drop 7

Edit

CORRIDOI
OBJECT

SIDE STRE

o

Drawii

L
Create End Condition Exception
Create Key Station

Create Secondary Alignment

L2

Create Parametric Constraint

N

h4

o ol o o R R L o o o o o o o o o

(Y8A)

ocate Corridor

Create Curve Widening

Create Point Control

y o m noer the length of theRadius Returrio match theY8Berm
JF_{E Create Pa —

= =4 -8 48 -4
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Start =Lock to Start
Stop =Lock to End

Constraint Label 8M_Width

Start Value =8.0000
Stop Value £0.000

Parameters

Lock To Start

M 1%y 140
(g LRI

Lock To End

Start

Stop

Constraint Label |[BM_Width

—
(+559.48

Start Value 8.0000
Stop Walue 10.0000
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D. Next use the SS_Slope FitarametricConstrairt to transition theY8A Fill Slop&rom 2:1to
4:1 overthe length of theRadius Returrio match theY8Fill Slope.

J;%E Create Pa —
9 Start =Lock to Start
q Stop =Lock to End Parameters
f Constraint Label S_Slope Fill Lock To Start
9 Start Value =50.00% Start 0+00.00
1 Stop Value =25.00% :':Ck To End
Stop 0+59 48
Caonstraint Label @

Start Value -50.00%
Stop Walue -25.00%

E. Now, follow thesesame stepsnd do the same for the othef8A Radius Returas shown
below.

Y8B8ARADIU
IREREEEERECEREREERREERE 1118111 RETURN 111111 --
SIDE STRE SR
(Y8A)
"

Locate Corridor
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17.Clean up the breaks in the intersection using K8tations
A. Notice the breaks in the intersection model as shown beldls can be resolved by adding

Key Stations

BREAK IN
BREAK IN INTERSECTIO
INTERSECTIO
MODEL

B. Select theCreate Key Statiotool (Corridors > Edit > Edits > Create Key Statamd add the
following two (2)Key Stations.

Corridors Meodel Detailing Drawing Production Drawi{

T Key Station F=12+12.99 = CopyTemplate Diop 2, 2 @
f Key Station 2=13+07.01 fag Import IRD Template % Ears OB ¢

l"J Transitions = ) CSLTpeE L [  Create End Condition Exception

Create Edit !;’,' Create Key Station I

e el - o e ._.H
ha

Create Secondary Alignment
|._P,| Create Parametric Constraint

"% Create Curve Widening

H Create Point Control

KEY

STATION b rErEFEFFRREFFFFRRER YR EE DR
* —rf————
I KEY
_| | STATION

Page |53




£1 a

4 _‘g Module 11 - Detailed Modeling

C. This finalizethe Side Street (Y8Ahtersection model as shown below.

W

FINALIZED
INTERSECTIO
MODEL

Exercise Z; Directional Crossover with Median-Ourns Modeling

In this exerciseyou will learn how to model Birectional Crossover with Median-0urns This
includes pavement shearingiedian/pavement switching, buibuts, directional median crosever
modeling,intersection radius modelingpplication oflinear templates, proposed terrain model
developmentsurface template applicatigrand various element profiling techniqud3esign Intent
will continue to be a major focus

Throughout this exercisgou will be working with NCDOT 2D dgn files exclusiydlylesign and
corridor manipulation will be carried out within admensional design plane.

1. LaunchOpenRoads Designer CONNECT Edition
Dobleclick on the NCDOT Roadway OpenRoads icon on your desktop to launc
OpenRoad®esigier into the NCDOT Roadway workspace.

2. Set the Workspace and Workset

SelectDOTFUS North Carolinkom the Workspace menu.
SelectNCDOR-2635C (Training) frortihe Workset menu.

OpenRoads Designer CONNECT Edition

DOT-US North Caroling,~ R-2635C (Training) -
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3. Openthe Exercise Zorridor(CMD)dgnfile and zoom in closely to th&uper Street
Intersection
A. Click the browse button and path to tiodule 11 (DetailedModeling) folder and prowse

open theR2635CRDYCMD Exercise2ignfile.

B. Zoom in close to the intersection as shown below. For the sake of tidéle avoidance of
redundancya number of elements have already been modelBde end result after finishing
Exercise 2will be a completedsuper Streemodel.

SUPER STRE
MODEL

C. In addition to the preemptive modeling, noticeahsomeof the 2D linework has already been
designed allowing this module to focosore onDetailed Modeling See thePlan Geometry
Module for detailed instructions on 2D plan geometry development.

2D ISLANI 2D ISLANDO
— A LINEWORF—"—"""" — " LINEWORHK
N _3/;

2D BULBOUT
LINEWORK
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4. Remove the grasmedianand display pavemenwithin the Super Street Intersectiotimits
A. Notice that a portion of ther8Corridor has a grass median within the limits of the
Super Street IntersectionThis can be adressed usidgramtricConstraintsthat
are included within thattachedNCDOTemplate.

GRASS
MEDIAN

B. Selectthe® NNA R2 NJ h 6 2 S @bl ZCorddork SEdit 5dz0 | I\_I@
Corridor Objectyand then select the/8corridorwhenprompted to Ed|t Edits

Locate Corridor Template Drop
Edit

C. Notice thethree (3) Parametric Constraintghat have already been defined as shown below.

X Uy iﬁ'—;'_*u/

Constraint Label Enabled Start Value Stop Value Start Station End Station

:
PYV_Shear Inside LT True 20+75.00 30+37 86 E
PV_Shear Inside RT True 1.0000 o 1.0000 20+75.00 3&3?.35’ o

1 PV_Shear_Inside I Shears the left Inside curb and mediaginen set to-1
1 PV_Shearinside RT= Shears the right inside curb and medvemen set to 1
1 X_Over_Switchk Displays the median pavemewhen set to 1
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D. Adjust the start statiorvaluefor allthree (3)Parametric Constraint$o 13+27.86as shown
below. This will remove thmedian and display the pavement throughout the limits of the
Super Street Intersection

X 1 3 e a # ;
Constraint Label Enabled Start Value Stop Value Start Station End Station

PV_Median_¥_Over_... 13+27.86
PV_Shear Inside LT True -1.0000 -1.0000 13+27.86 30+37.86 ,
PV_Shear Inside RT True 1.0000 1.0000 | 13=27.86 30+37.86

L _—— L e . —— —

GRASS MEDIAN
REMOVED AND
PAVEMENT DISPLA

GRASS
MEDIAN

5. Model the bulb-out on the right side of the Y8 corridor
A. From theFeatureDefinition Toggle Bartoggle on thdJseActive Feature Definition
button and then select th&oad_Edge of Travé&ature from the(Linear > Roadway >
Pavemenj folder as shown below. Keep thieatureactive throughout all steps that follow.

Road_Edge of Travel | ~ !? .’ h:# A f a-d.'?:

- Existin
USE ACTIVE : Fenceg FEATURE
FEATURE G- Guardrail and Bamier DEFINITION
DEFINITION | B8 Ineresection PROPDOWN
- Miscellaneous |
EI Pavemert J
& Road_Edae of Travel Dasf{
& Road_Edge of Travel Sheat
E Road_Lane Line A Y
B F__E Road_Lane Line B fj

" - WP — NP R W - I T
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B. Use theComplex By Elemertbol (Geometry > Horizontal > Complex Geometry > Complex By
Element)to complex the individua2D Hementsthat make up the bullbut as shown below.
Combining these and making a single complex element will be more efficient for modeling.

Geometry Site Corridors Maodel Detailing Drawing Production Drawing Utilities iTwin View

. Import/Export ~ e D - L, % Offsets and Tapers = EB Open Pr
":‘ _;,ay& & O ﬂ_ \J)j ;

[ Design Elements ~ A Reverse Curves |#% Set Activi

Civil Reports  Lines Arcs  Point Modify ~ Complex .

W Standards T Toggles = v v v T 2 Spirals T r Geometry* | | Profile
General Tools Horizontal

_ S— S L — ¢/ |, Complex By Element]

T T e e e e e e e e e e e e e e e e e E——— e e e

C. Next, select théProfile By Slope From Elemetuol (Geometry >Vertical > Element Profiles>
Profile By Slope Frontlemeni and select the&Complexed BulbOut Hement when prompted
to Locate First Element To Profil@henRight-dick to ResetAnd Complete.

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

P
< Import/Export ~ e Py - 5 % Offsets and Tapers ~ ;’f BH Open Profile Model L
|34 Design Elements ~ ’:\ 5?‘ “ ﬁ A Reverse Curves \f‘; |4 Set Active Profile Il |: l_ 1
Civil Reports | Lines  Arcs  Point Meodify  Complex Lines Curves Element
W Standards ¥ Toggles = - - - =L Spirals * v Geometry *  [I23 Profile Creation = - - Profiles "_
|2%  Quick Profile Transition

General Tools Horizontal Vertical
—— _— LR ’ . - - — - — — |-# Profile By Constant Elevation

[  Define Profile By Slope From Paint

= I Profile By Slope From Element I‘
A _ e I

______________ l\

————| COMPLEXEL
BULBOUT
ELEMENT

AV

—

Locate First Element To Profile
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D. Whenpromptedto LocateReference Elemenselect theRight EOTine for theY8Corridor.
Whenselecting theY8RightEOTIine you may notice multiplelinear elementssitting on top of
one another. To resolve thiRightClickto cycle through them andhoosethe linear element
on levelP_RDY_TL_Edge of Travel iv€MPORTANTo select the correct linear element.

_ 1/ —| Y8 CORRIDOR RIGHT EGQFF
P_RDY_TL_EDGE_OF TRA

\ Select Element To Project /

--- Complex Element: +ETO e
Belongs To: Y8

Festure: Linear\Roadway\Template Points\PavementiTL_Edge of Travel Outside
Active Profile: ProfileByTemplate \ LiLe = ————m—————————
Level: P_RDY_TL_Edge_of_Travel (Edge of Pavt Top)

E. Then, key the following parameters into tiofile By Slope Froml&mnentdialog and click
through the prompts tdProfile the Bulb-Out elementusing a2.5%slope from theY8 EOBs
shown below

48 profileBysl..  —

1 Point SelectiorF All 4
f Profile Adjustment=None Parameters 1
1 Vertical Offset=0.0000 Point Selection Al )
1 Slope=-2.50% Profile Adjustment [None |

[ Vertical Offcet 00000 |

Slope -2 Bl f

Py — e o e e
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6. Shear the Y8 pavement through the Buut limits
A. From theFeature Definition Toggle BatoggleOnthe Use Active Feature Definition
button and then select th€CE_Target EOT_Shear_Outfdiure from the(Linear >
Roadway >Construction Class Elemeyfolderas shown below.

/e\@_ccE_Target_Shear_om_HT > |€,!$ - .,I.. A f
----- @ CCE_Target_EOT_Out_RT A |
USE ACTIVE| = - @ CCE_Target_GS TOGGLE OF}
FEATURE | | i~ @ CCE_Target_P5 PERSIST SNA
DEFINITION | | 7 @ CCE_Target_Shear_In AND RULE
----- @& CCE_Target_Shear_ Out_LT

----- @ CCE_Target_Shear_Out_R
----- @& CCE_Target_SW_LT

----- @& CCE_Target_SW_RT

= AT

B. Select theSingle Offset Partiabption (Geometry > Horizontal > Offsets and Tapers > Single
Offset Partial)as shown belovand select they8alignment when prompted td.ocate
Element.

Geometry Site Corridars Madel Detailing Drawing Production Drawing L

« Import/Export ~ _“~l”_ A3 a ¥ Offsets and Tapers ~ j
2 | /O @b -

" . Mg,
|#% Design Elements ~ I Single Offset Entire Eleme

Ciwil R-epcurts Lines Arcs Point —
% Standards ~ Toggles~ "7 7 i Single Offset Partial |

C. When prompted for &tartand End Locationsnap to the following locations as shown below.
This places th&hear Line

START SHEAR END
LOCATIO LINE LOCATIO
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