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3D Roadway DesiggAdvanced Training Module 13¢ Intersections

Introduction

The 2012 ODOT Highway Design Man@tiapter 16, 3D Roadway Desigection 16.3.4.6,
INTERSECTIONS (i | it KENBaG A & yood®! &t idtedsection. ®eEsigners unfamiliar with this
process should review the available EASDehentation and contact EAST members and other
experienced designers for assistaadgue to the potential complexities that an intersection can have,
this is a true statement
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There arehowever,InRoads techniques that can be applading intersectim modelingthat, when
understood, can be used in many different intersection applicatiBos.instancemodeling in separate
corridors and creting a common surface froitihe ROADWAYDESIGNER an effectivetechnique. This,
combined withassigningtrategc POINTGONTROLSan producemodeling that is more representativef
the completed projectWith these basic toolg,ou can takeyour design modeling results further

Purpose of this Module

This module wilshowmodelingfundamentasthat can be appliedi any intersectionincluding
Modeling several different intersection types includsigwedintersectiors

Modeling an intersection where not all of the approaches are being completeljlireb
(inlay only) and matcGat the end of the curb returs

Combning surfacesindillustrating theimpacts on component integrity
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Objectives of this Module

At the end of thisnodule,you willbe able to use InRoads to modelersectionswith various
complexitiesand integrate secondary roadsto the primaryroadwaymodel.

Definition of Audienc for future Modules

Please note thathis module assumes that you hawecertain level of competency withe software
tools andwill be asking you to execusmmecommand with verylittle instruction. This module was
designedwith a certain technical audience in mirsb ensure that you have the proper prerequisites

Skill Level / Prerequisites:
The prerequisites for this module attee following:
MicroStation Basics
InRoads Level 1
InRoads Level 2
Module 1¢ Introduction to the Training Modules
Module 2¢ Visualization
Module 8¢ Abutments
Module 9¢ Minor Approaches

Module Files and Folders

Training Folders

You will be working on your own hard drive during this training. The module instructions will expect
the training filesand folders to be set up as shown here in order to align with the module directions.

You shoutl havethe 13_Intersections training folder and files on your localrive. The module
folder and related files should be placed under @8NORKTrain\ folder, and look like this:
e e CAWORK\Train - -
Home Share Wiew o
@ = 4 L« WORK » Train v & | | SearchTrain Lt
J WORK ~  MName : Date modified Type Si ™
i Train J 00_General ltems File folder
. 00_General It.ems | 01_Introduction File folder
 OlIntroduction | 02_Visualization File folder
. 02_Visualization | 03_Features File folder
+ 03_Features ) , 4_Rock Slope Benching File folder
, (4_Rock Slope Benching | 05_Overburden File folder
i DS_Ovelrburden | 06_Barrier File folder
; DE—BE"'.E'. | 07_Retaining Walls File folder
. U7_Retaining Walls | 08_Abutments File folder
: [)S_Ak?utments J 09_Minor Approaches File folder
y DQ_MlnorA.pproaches | 10_Guardrail File folder
+ 10_Guardrail ] ] , 11_Overlay-Widening File folder
. 11_Overlay-Widening | 12_Gores File folder
. 12 _Gores . 13_Intersections b/ 16/ File folder v
J 13_Intersections
v € y
14 items 1 item selected EE_/
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Training Files

The modue folder contains all the filethat will be used in these exercises including:
13INTER.dgn , the initial MicroStation file used at the start of the exercises
13INTER .xin , the InRoads configuration file for thisork

Thereisan RWAHKile included in the module folder to assist in opegithe InRoads files

In this modulefolder, you should have these files:

1N 4 5 = CAWORK\Train\13_Intersections = =
“ Home Share View 0
(-l . R « WORK » Train » 13_Intersections v O Search 13_Intersections o
4 WORK o Mame B Size Date modified Type
4 [ Train 5 13INTER.dgn Bentley MicroStatio...

00_General ltems |1 13INTER.xin XIN File
01_Introduction JBE 12345¢F.dgn Bentley MicroStatio...
02_Visualization || 12345INTER.alg ALG File
03_Features || 12345INTER.ird IRD File
04_Rock Slope Benching 7] 12345INTER.it iTunes Database File
05_Overburden || 12345INTER_fg_HSc.d... DTM File
06_Barrier || 12345INTER_og.dtm G DTM File
07_Retaining Walls | Load_13INTER.rwk KB 6/16/2015 11:26 AM RWK File
08_Abutments
0%_Minor Approaches
10_Guardrail
11_Overlay-Widening
12_Gores
13_Intersections il 2

10 items E/

Technical Content of Training:

Project Orientation

REVIEW WORK AREA
The focusof the intersectionmodelingwork is shown hee:
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3D Roadway DesignAdvanced Training Module 13¢ Intersections

PREPARE MICROSTATIONINROADS DATA & FIES
This section wilgetyouinto the DGN, load the modutspecificXIN and other data files
1) Launch InRoads
Usewhatever mechanismiou are familiar with to get the software started.
2) When the MICRGTATIONMANAGEROpens, set the User and Interface to ODOT

3) Browse C:\WORK\Train\13_Intersections, select 13INTER.dgn , and [Open].

M File Open - CA\WORK\Train\13_Intersections\ n
‘Lookln: 13_Intersections ’ vi @2 B B Tj = # 3D -V8 DGN
Z Name i Date modified Type
ey _ p—— P S ——— —
7 /% 13INTER.dgn 6/16/2015 11:02 AM  Bentley M

Recent places

Desktop

/#12345¢F.dgn 6/16/201511:03 AM  Bentley M

Libraries

This PC

o

Network

< >
File name: 13INTER.dgn v Open User: | ODOT
es : iles { .dan;”.dwg;" dxf) v Cancel Project: | No Project
[10pen as read-only Optio Interface: |ODOT

4) When the drawing opens, y o uséd that it is has some content.

[ o] 13INTER.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) =, E'“
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5) Open Windows File Explorer and browse to the 13 _Inter sections folder.
6) Drag & drop Load_ 13INTER.rwk into the InRoads interface to open the InRoads files.
7) Verify inside InRoads that the following files have been opened:

13INTER .xin

12345INTER _og.dtm

12345INTER _fg_HSc .dtm

12345INTER .alg

12345INTER .itl

. 1234 5INTER.ird

8) Feel free to review the project data just opened.

9) Review the MicroStation models and reference files that are attached to this drawing so
that you are oriented to the DGN file that is open.

[Ei] References (2 of 2 unique, 2 displayed) = =
Tools  Settings
E-Rxa $9CRT 2 &g H 8 | Bonis -
Slet ¥ 4 File Name Model Description Orientation Presentation @ [] & &
1 12345eF dan New topo Aligned with Master File Coincident Wireframe 1] [V A
4 13INTER.dgn Default Master Model Coincident Wireframe 0 VAR A
< >
Scale | 1.000000 - | 1.000000 Rotation | 0° Offset X | 0.0000 Y | 0.0000
ml,_j || K |__-,|1|1”||ﬂ| - & =] _F=| l_— Nested Attachmerts: | No Nesting ¥ | Display Ovemides: Alow ¥  Nesi
New Level Display: |Config Varable ¥ | Georeferenced: No i /

10) Move forward into the study portion of this module. Feel free to interact with the software
as needed during your study in order to solidify any of the items under discussion.

Theory @Study

In this module, theproject desigrgeometry, templates and corridor are partiabtpmpletedand will
establish the srting point. From this starting point, the current corridor in tReADWAYDESIGNERWiill

be modified based on the developing details of the intersections to be modeled. New geometry will
also be constructed as the basis for new corridors as well asPoew CONTROLSThroughout this
module, template creation and template modification will be done as needed.

PROCESS OVERVIEW

Important Module Mte: Reference tdhe specifically named alignments below is mbwvaysdonein
this module. hstead, they are refeed to as thePrimaryand Secondaryoadsor corridors This is
donedeliberatelyto get you thinking in terms of therimary (or main)and secondarycorridors and
for you to begin tdntegrate thisidentificationto your project roadways

The techniqueshown in this module have a pattern of performing certain corridor modification to
the primaryor main road, andhen modification to thesecondanor intersecting roadThinking in
these general terms is intended to conceptualize techniques presenteldere.

In the case othe work done irthis particularmodulethe Primaryroadwaywill be HSc, and the
Scondaryroads areERandLA.
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Things to Consider

Primary & Secondary Roads

When constructing intersection models there aertain traits,as well aséchniques, that are
associated with the primary road, and others that are typicadlyociated with thesecondary
road.

PRIMARY ROAD { SECONDARY
ROAD (ER)
(HSc) ,

SECONDARY SECONDARY |
ROAD (LA) ROAD (ER)

PrimaryRoad:

Main horizontalalignment that tends to drive thkorizontalpositionand potential

orientation of other alignments

Usud t @ O2y il Aya GKS Wie LisldpetHatzamegtRéughXrgnd a SOG 7
the startof the alignmentuntil the endof the alignment

Often nodeled first, and whose grades arebultingfeatures have a strong influence on
neighboring grades aneé#turesof alignments that interseabr come in contact witlit

Usually acts as a basis or foundatbanchorthat other intersecting roads are
integrated into

The corridorfor this model,more often than notexcludesghe modeling of any
significant inte@section returns

Generallydoesinclude the integration of driveways and minapproaches into its
modeling

Whencombiningcorridorswith Clipping Optionsthis is typically the model that others
are trimmed against, and acts as tltippingxorridor

SeondaryRoad:

Usually an alignment that is laid out after the primary rpacd that intersects the
primary road

Vertically this roadway alignment is designed to tie into the design of the primary road
The corridor of a secondary road is developed afterdiesign of the primary road

The corridor fotthis model , more often than not, includes the modeling of any
significant intersection returns

When combining corriday typically this model is trimmed against the primary design
model andwhen applicable, i§ KS WOf A LILJISRQ O2 NNA R2 NJ

Pa ge| 6 OregonDepartmentof Transportation June2015
3D InRoads Design



3D Roadway DesiggAdvanced Training Module 13¢ Intersections

v

General IntersectionModeling Workflow
As an overalbrientation, intersection modeling can takleis general outline:

a. Layout the Horizontal and Vertical alignment for the primary roadway

b. Construct the required templates for thadad

c. Set up the model for therimary roadvay as ordinarily donand with as much detail as you
have available. This includes &b CONDITIONEXCEPTION$equired transition editingPOINT
GONTROLSPPARAMETRICONSTRAINTaNd SUPERELEVATIONhe only exalsion for the design
details would be those in the area of the intersections.

d. Review the primary road design model in fReADWAYDESIGNER

e. Create and reviewthe primary road design surface

f. Layout thehorizontal alignmenfor the secondary road

g. Create a pofile for the secondary road along its centerline

h. View the originaground as well as thprimary roaddesign

i. Layoutthe secondary roaderticalalignmentmaking sure that it precisely ties into the
primary road design

j. Plan outhow the secondary roadorridors will be modeled since each side of the secondary
road (if it passes through the primary road) will bedrled inseparatecorridors

k. Create the initial templates for the secondary road in the Create Template tool

I. Create the initial corridor for the sendary road (including Superelevation if applicable)

m. Use the geometrfMIULTICENTEBURVEOOI to construct both the horizontal and vertical
alignments for the intersection returns

n. Create a profile along each return horizontal alignment and view the vedlicgiment,
checking for positive drainage and Abdmpliant cross slope and edit as needed

0. Based on the new returns, define the primary road stationing for the start and end of the
new / modified template that will run through the intersection

p. Create newémplates to add along the primary road to remove any ECs, curb and sidewalk.
The ECs, curbing and sidewalk should not be running through the intersection with the
secondary road. This is done to eliminate partially deleting breaklines later.

g. Add additionatemplate drops in thdROADWAYDESIGNEKD apply the new templates from
the previous step. The primary road templates and drops are modified to create a clean
model through the intersection starting at the PC of the first return and ending at the PT of
the second return further down station.

r. Revise the corridor for the secondary road with templates located to ensure a clean
modeling connection with the primary road (this will be discussed in more detail later)

s. Define all of the secondary road details susiPaRAMETRICONSTRAINT&Nd any required
POINTGONTROLS

t. AddHorizontalandVertical POINTCONTROL$ the secondary road corridor for the returns
that tie into the primary road

u. Create a design surface of the intersection that contains all of the corddotbat area

v. Review the final surface by displayilfEATURES TRIANGLES CONTOUR®I any 3D views

w. Review the final model for any drainage issues

X. Save that design surface
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Techniques and Tools

At this stage of your curretével of InRoads expertise, @rsection modelingpecomesmainly
about technigues and workflows, as the vast majority of tools should be more or less understood.

Specific Tools:

The main tools that are used to develop an intersection model are:

MULTIENTERQURVHEOOI ¢ to construct thehorizontal and vertical alignmestor the
intersection returns based on the horizontal and vertical alignraehboth the primary
and secondary roads. These will eventually be used iRtAWAYDESIGNERSPOINT
CoNTROL®N either the secondary road the case of an intersection, or the primary

road in the cae of matching a minor approach, or possibly as a separate corridor path.

POINTGONTROLS this functionality is critical to most any roadway model where a
portion of the template section has tota&n its own path independent of the
centerline. Ths functionality is also the bagiature of SUPERELEVATIGN the ROADWAY
DESIGNER

Intersection modeling requiresstrongfoundation ofPOINTGONTROLSand should
embrace all of the different types obntrols ¢ Alignment, Feature Styleand Corridor.

In addition, theSECONDARALIGNMENTOggle plays a kefole in this type of modeling.

Target Aliasingand Corridor Clippingg this capability of thdROADWAYDESIGNERanN be
brought into play during intersgion modeling when there is a need to trim one
corridor against the modeling of anotheorridor. The aliasing is set up in the specific
Corridor, whereas the clipping @efined when creating the final design surface

Whetherthis functionality is neededr not is dependent upon how the corridors are
created. If the template drops are strategic enowgith a strong use oPOINTCONTROLS
CorRIDEQALIPPINGAN be eliminated. If the end stationing of the secondary road corridor
pushed its termination intohte primary roadwapljke in a gore aredhen corridor

clipping can be employed to trim back the secondary road as it meets the primary road.

OREATEURFACE the variation hat may beunlikewhat@ 2 dzQ @ SvithARnRgadsn the
past will be the creationfoa single design surface from tReADWAYDESIGNERT his
entails selecting multiple corridors amet creating aNew Surface for Each Corridor

L Create Surface

Name: 12345INTER_fg_HSc-EF + Apply

Default Preference: TOTM Finis W Cloge

Create Suface(s) from: Preferences...

R - Help

Al

Mone

Clipping Options. ..
| | Create Atemate Surfaces

General Options
[ Mew Surface for Each Comidor
EMpty Des doe ["] Process Visible Range Cnly

[Tinclude Null Pairts Remove Loops

| Triangulate
H‘D‘Wi*d—ﬁ-‘#‘.#‘ﬂ‘d -
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Practical Application®@Hands On Lab Exercises

UNDERSTANDING THE DEAILS
The next section will provide@harceto review the project datafocusingon thegeometry,
templates andROADWAYDESIGNEROTTidorthat havealreadybeen done to start this module
The end goal fothis section is that younderstand how this sample project is set, ughy it is set
up asftiis, and be able to incorporatbe requiredchanges in the area of the intersections
Review any relevant project data

At thispoint, you should be ithe 13INTER.dgn file and havdoaded thelnRoadRWKdata.

1) Select any graphics you may have displayed and delete them from the MicroStation file.
Start witha clean Micro&ttion file, free of graphics, for future display work that you may do

Review Project Geometry

In thissection, you will revievat your own pace, th@roject geometnthat has been setfor
this module.

1) Review the horizontal and vertical alignments in the geometry in any way you need to in
order to understand their locations and stationing, both horizontally and vertically.
The main alignments atdScfor the primary roadwayERfor the secondary road antA for the

minor approach alongiSc. These arelte onlyhorizontalalignments that havassociated vertical
alignmens. The otheHSalignments are used @&DINTCONTROL&long theHSc alignment.

| Bentley InRoads V8i (SELECTseries 2) = =
File Suface Geometry Drainage Survey Evaluation Modeler Drafting Quartities Tools Help
<Unnamed> vES | 8\ B 588
MName Description Intes
+§ Default #| | %" Coge Buffer
T SER Evergreen Road Re-alignment MNen
- Cogo Buffer S Hse Hillsboro-Silverton Hwy, Const. Align.  OK
oS ERS S HSCSWitd HSc-Line, Sidewalk Left No. 4 oK
*; HSCSWItri S Hslt HSc-Line, Left EP (Gutter Pan) ) At s e
o © S HS HSc-Line, Right EP (Gutter Pan) Non
; S sk ELA Lawson Street Sing
[ j Hsrt
+--m L& v
£ Surfaces S Geometry |||+ =

Ready
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Review ProjectTemplates

Nowyouwill review, at yur own pace, the projeespecifictemplates forthis module
1) Go to QReATHEMPLATEN browse to the Templates folder.
2) Review the three roadway templates used and set up for this module.

HSc_MainGut (¢ this template is used along the ergistretch of the primary road
running along alignmertiSc

ER Line ¢this template will be used to model the northerly portiand part of the
southerlyportion of the intersection built in this modujend willbe run along theER
alignment representing t secondary road

ERs- Line ¢ this template will be used to model the southerly portion of tH8c ¢ ER
intersection and will also run along tl&Ralignment

B Create Template = B
File Edit Add Tools
Template Library: Cument Template Digplay Thes
23 C\WORK\Train\13_Intersections’|  Name:  [HSc_MainGut ®) Components () Constraints
== Point Name List Description: | HSc-Line, Standard Typical / 18" Curb & Gutter (] Display Point Names ek
(] Advanced Componerts :
[C1 End Condition Components [] Display All Componerts

(O Roadbed Components

—4 Templates
== ER-Line
= ERs-Line

B HSe_MainGut

<
Library ~ Active Template |

Preview: T

3) [Close] the CREATHEMPLATEOOI when your review is complete.

Pa gel| 10 OregonDepartmentof Transportation June2015
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Review Project Corridor

[ S (bekatthe RoADWAYDESIGNERorridorfor the primary road.
1) Open the ROADWAYDESIGNERverify that the Corridor is set to HSc- East and the Active
Surface is set to the OG.
2) Do whatever you feel you need to do in order to review and familiarize yourself with how
this corridor is constructed.

L Roadway Designer - CA\WORK\Train\13_Intersections\12345INTER.ird = =

File Coridor Superelevation Tools  Overlay Tools

F
L A

Corridor: HSc-East v Station:  [j<| < | |HSc 519+65.000 AE ﬂ Process Al

Active Suface: | {2345|NTER_og v| mn Interval: 5.000 Process Visible Range

Template: HSc_MainGut Display Mode: . Normal
) Supereleve

3) [Close] the ROADWAYDESIGNEROr now.

June2015 OregonDepartmentof Transportation Page]| 11
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Review Design Surface

[ Fadf ez theDrimarg roddBexsiyn slirfdce. This surface was generated from the corridor
that was just reviewed in thBOADWAYDESIGNER

1) Familiarize yourself with the 12345INTER_ fg_ HSc design surface.
As a suggestion, do some or all of the following:
Review theSURFACPROPERTIES
Review theFEATURPROPERTIES

VIEWFEATURER plan viewtaking note about how they look in the area of the upcoming
intersection and approach area.

VIEWCONTOURSNA VIEWTRIANGLES

Bt Feature Properties = =
Surface: 12345INTER_fg_HSc v Style Apply
Available:
Feature:
Br_Bamier Conc_E ~ Close

Name Style Description ™ ﬂ Br_Bert_DNT_E

BL-AB_L FAdwy_Lane_Ln_P Created by road g;:g:t;;EEDNT_E e
BEL-AE_R Rdwy_Lane_Ln_F Created by road Br_Bridge_E Edit Style...
BL-EC_L Rdwy_Lane_Ln_P Created by road Br Bridae P hd

BL-BC_R Rdwy_Lane_Ln_P Created by road Primary: MNew Style...
BL-SG_L Rdwy_Lane_Ln_P Created by road Rdwy_Lane_Ln_P w List Pairts...
BL-SG_R Rdwy_Lane_Ln_P Created by road Secondary:

BL L Rdwy_Lane_Ln_P Created by road - Help
BL_R Rdwy_Lane_Ln_P Created by road

BermB_L Rdwy_Berm_Earth_P Created by road

BermB_R Rdwy_Berm_Earth_P Created by road

CL CL_Main Created by road

CL-AB CL_Main Created by road Pay tems

CLBC CL_Main Created by road Name Description From Style

CL-SG CL_Main Created by road J

CurbBB-SG_L Rdwy_Curb_Hidden_P Created by road

CurbBB-SG_R Rdwy_Curb_Hidden_P Created by road

CurbBB_L Rdwy_Curb_Hidden_P Created by road v

< >
MName: BL-AB_L Triangulation
Description: Created by roadway design EEE L PeEhTE he

Poirt Density Interval: | g 000

Parent: Alignment ﬂ
S o
Refresh/Display in 3D/Plan View Sz ien e ER /

2) Before moving forward, [Close] any open dialog boxes and delete any MicroStation
graphics that you may have displayed.
Move forward with a cleaMicroStation file Unless specifically insicted, it isyour option to turn
onor off any reference files or MicroStation Levels during this module as you feel the need.
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SCENARIO 1&NORTH INTERSECTION

This first scenario will work on the intersectionEfRon the north side oHSc.

1) Make sure that the only reference file turned on is 12345eF and you are windowed into
the area of the intersection.

2l 13INTER.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) -8
fle Edt Eement Seltings Tooks Ubities Worksoace Applications Window Help ODOT VER-DN T H S A28 Q@9
B EE N . N N o T L
View 1 - Top, Intersection D |
= i Lut s 2] Bentley InRoads V8i (SELECTseries 2) = :' @

B ARG O WL H R E

e Sifsce Geomety Drsinage Survey Evalustion Modeler Draftng Quartties Tools Help
<Unnamed> vES 8Ny BH— |5 EE
Description

HSc-Ling Bridge Match, New [

© Element Sele.. =

Blozo -, &
+~AL9 X -

1013 130001 &

- Default ~
=] 12345INTER

L waip - Aeidsig pret (U

Uonewsogul wewa (3 €

BeJXudo B [& xa}

- @) -\ B inerection Desiar v || T3 [1]2]3]4]56] 78] ¢ [Feet | lInches 2 =100 ~] @ customacs - 1"-100 ~| £ 1 [0.0000 1y [0.0000 FAEEE)
Hement Selection > Identfy element to add to set 3 Astive horzortal alignment: HSe o | & Defauk

To get started, thénitial corridorfor the primary roadwas createdvithout considgering the
intersection location of any side roads.

As a side note with the foresight that you will have after studying this module, inigipation of
future work on gprimary corridoryou couldstrategically drop templates at anyticipated return
PCs or PSTHowever, latetthey will be located with precision once theturns are builtboth
horizontally and vertically}o in this case we have not done this.

Also note that bhe intersectionreturns can be built horizontally at this point if the horizontal
alignmentof the secondary road is done (which is often the ¢aBehe returns are built
horizontally the exact PC and PT stations can be identified for additional drops alopgirtinary
roadway. Howeverthe verticalalignmentsfor the returns cannot be created until the vertical
alignmentfor the secondeay roadis done. The vertical alignment for the retuiissnotdone until
the primary roadis modeled so the secondary road vertiaijnmentcan be properly tied into it.

Sequencewise, ace theprimary roaddesign model is created amdviewed,the geometry for
the secondary road can be creatddllowed by the return geometry.

In this modulepoth the horizontaland verticalalignmentsfor the secondary roatiave also been
createdto expedite this modeling. It is assumgtat anyone working through this modusdready
has thatlayoutexpertise.

[ S tediéw andverify the secondary road geometry before moving forward.
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2) Create a Profile for the secondary road along its centerline.
View the originaground as well as thprimary roaddesignsurface.

3) Review the vertical alignment, making sure that it ties into the primary road design
model.

cal Alignment
Parent: ER.
Name: ERv

Description: ER-Ling, Revised Vertical
Style: Default

4) For orientation, establish some appropriate settings and view the ER horizontal
alignment and stationing, along with the HSc alignment and stationing.

= 13INTER dgn [3D - V8 DGN] - MicroStation Vi (SELECTseries 3) - o ilEd
Window Help 0DOT = Q -hed 2 b2B 0@ ©
0 -[= 6 -|Wo - 0 - — S8 -EA -SSR - O R SR

Fle Edi Hement Seitings Tooks Uities Workspace Applicat

Ao -|=

View 1 - Top, Intersection Design O P )
2| AQQREGO|NDE|SE 786 e Bentley InRoads Va1 (SELECTseries 2) -5 3

¢ Element Sele.. =

[Floe o

Geomelry [Drainage Suvey Evalustion Modeler Drgfing Quanities Tools Help
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[ S Gisedsshdw thesecondary roadnodeling will bebroken up First, notice that the direction of

I

the ERalignment is running north to south. Since the focus of this module is on the intersection

itself, this modeling will be broken up this way:
a. Scenario 1 will model theortherly portion of ERfrom Station58+00 to about60+50 .
b. Scenario 2 will model the stherly portion of ERfrom about Statior61+00 to 62+50 .

The focus moving forwdrwill be the northerly portionThe southerly portion W be added in
Scenario 2followedby a primary road approach added in Scenario 3.
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v

Intersection Returns

Once the horizontal and vertical alignments are complete for both the primary and secondary
roads, the intersection return alignmentan beconstructed. The purposeill be to use thenas
controlsin the RoADWAYDESIGNEater, allowing us to model around those returns.

For this module, the EP will be used as the return control line; however, the gutter or any other
point could be used instead. An important aspect of defining your corgro correctly identify
the horizontal width and vertical position for the newly developed return geometry.

1) Go to the MULTICENTEBURVEtOOl under GEOMETR¥ UTILITIES
Youwill be constricting the horizontal andvertical alignments for thenortherly returnsonly.

TIP. TheMULTICENFRQURVEOOI can construcOne CenterTwo Centerand Three Center
curves. The dialog box is intuitive and only requires referencing the graphical representation
of the curve, and an awareness of tABgnment 1and Alignment 2designations.

2) Set up the command to create the ERnwreturn using this horizontal criteria:
Alignment 1will be the primary roadiHSc
Alignment 2will be the secondary roa&R
Width 1=41.693 06 (determined by the offset of th&P_L in the ROADWAYDESGNER

Point

Mame: EP_L

Style: Rdwy_Edge_Asph_P
Offset: -4

Elevation

Constrai

Point
Mame: EP_L

Constraints:
Horizental
Vector-Offset

Radius 1 6. 4046 (7 5 éadius to the top face of curli;urbTF , plusl . 4 0)4 6

For the purposes of this module, a very simple curve will be created. On your projeshguld
use whatever curve geometry is required. Know that you are not required to use this tool to
create these returns. Any horizontal or vertical techniqui wirk since the end godlere isjust
to createhorizontal and vertical alignmesto controlthe transition between these two roads.

June2015 OregonDepartmentof Transportation Page]| 15
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3) Go to the ADVANCEDab and establish these settings for the vertical alignment:

TheNamegiven here will become the name for both the horizontal and vertical alignments. In
order to have a different verticallignment name, likeERhnw\z & 2 dzQf f KR®EAE (2 3I2

GEOMETR® YY I YR | Y R NXBg/beeriSreatedFed! fied t6 thlthis in @his module on
your own.)

Name=ERnw
Description=(Something appropriate )
Toggleonto Create Vertical Alignment

First &lected Alignmentset to Gradient=- 2.00% (based on template cross slopand
accounting for any Superelevation that may be occurring adjacent to the feturn

Second Selected Alignmeset to Gradient=- 2.00% (based on template cross slope
and accountig for any Superelevation that may be occurring adjacent to the rgturn

Length to Extend Ends100 (this extension is only applied to the vertical alignment)
The settlngs on th&AIN and ADVANCEDabs should look like this:

!1 Multicenter Curve ERE n e Multicenter Curve - O

Main | Advanced

Curve Type: | One Center v

Alignment
y Name: .
Radii B

Help

Radius 1:  [75.404 i‘ Widths Description: | Scenario 1 - NW Retum
40.00000 | Width1: [41.693 #| Style: Defauit v

""""" Width 2:
120.00000 23693 L3
__] J Create Vertical Alignment

Define By First Selected Alignment
Of PC/PT (D) Offsets at PCC/PCC

Offsets at PCC/PCC Length () Vertical Distance: 0,000

(®) Gradient: -2 00000%

O Surface: 12345INTER _og

[+ 1+
[+ L+

Second Selected Alignment

Example (_J)Vertical Distance: 0,000

(®) Gradient: -2 00000%

() Surface: 12345INTER _og

Length to Bxtend Ends: 10,000

B s b

Alignment 2

Apply Preferences... Close / Apphy Preferences... Close /

4) [Apply] the command and follow the prompts. Take care to select the primary alignment
as Alignment 1 and the secondary alignment as Alignment 2.

If you are unfamiliar with this command, hegethe sequence of the prompts that you will see in
the lower left of the MicroStatioframe.

a. o> ldentify first alignment/Resét

b. ¢ Identify second alignment/Reset for new first alignnéent

c. > ldentify quadrant for return/Reset for new second alignréent
d. & Accept/Rejeét

Pa gel| 16 OregonDepartmentof Transportation June2015
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owr, TIP TheMuLTICENTERURVECOMMand is one of those tools that steps through a specific
'395 sequence opromptedrequests. At any time you catfR€set and back up a step. At the er

~

2T (KS O2YYlIYyR SE$Oazizipy2Fed &Sy dzaet WakiSL) 6@

oz, TIP Atthe end of theMIULTICENTEBURVECOMmManNd, once the new return is accepted, a
'EQE prompt to identify quadrantappears. If the other returns have the exact same geometric
criteria, those other quadrants can be selected to quickly create those rethois.

incremental geometry naming will occur, potentially requiring the geometry to be renan

5) After the first return is created, use the same layout criteria and create the other return
called ERne.

6) Verify that both return alignments have been created.

- Bentley InRoads V8i (SELECTseries 2) - o IEN
File Suface Geometry Drainage Survey Evaluation Modeler Drafting Quantties Tools Help
<Unnamed> v = @ \ y . | ths [ ’_E
Name Description Inte
A | | % Cogo Buffer
‘ SER Evergreen Road Re-alignment Noi
i S R ‘ [/]ERne Scenario 1 - NE Return Sini
=2/ n:R | | ./ ERnw Scenario 1 - NW Return Sini
o ﬁ e S Hsc Hillsboro-Silverton Hwy, Const. Align. OK
F l_‘"gvpn S HSCSWItd  HSc-Line, Sidewalk Left No. 4 oK
=== \nw
| Fiha e / HSIt HSc-Line, Left EP (Gutter Pan) Noi o
S Geometry Preference « | » (""" PSSP 18 LS A S AR 7
Ready /
=] 13INTER dgn (3D - V8 DGN] - MicroStation V8i (SELECTseries 3 - oIEEN
Bl Bt Bemert Setngs ook Ubtes Wodgpsce (foplcstons Yindow beb 0DOT VER-DNITda B Qe
|- s SO F oS- oA @008 -3 -2-3 R -6 -0 RulHR
(St View 1 - Top, Intersection Design O
N % ] 1 Bentley InRoads V8i (SELECTseries 2)
ﬂ Geometry  Drarege .
B A
i
|
o -
June2015 OregonDepartmentof Transportation Pagel| 17

3D InRoads Design



3D Roadway DesignAdvanced Training Module 13¢ Intersections

7) Create a Profile along the return horizontal alignment and view the vertical alignment for
each return.

8) Review the vertical alignments and check for positive drainage around the returns.

Note that d this point if any drainager ADAcompliant cross slopissues expose themselves, use
the vertical design and editing tools to modify the vertidagrament to address theroblems.

K - 184

{ ey ALLL AL RRRE RRRL RRNR RRRL NORRR RO RRRL RRRR RRRD RNRL RORRL RRRL RN RRLL RRINDL LR34
-0+20 -0+10 0+00 0+10 0+20 0+30 0+40 0+50 0+60 0+70 0+50 0+90 1+00 1+10 1+20 1+30 1+40 1+50 1+60

185

gge LD DDDL RRRDRRDL DRI R e renp nnrpe e e ngid
-0+20-0+10 0+00 O+10 0+20 0+30 0+40 0450 0+60 0+T70 0+80 0+90 1+00 1+10

Station Identification forCorridor Edits
Now, kased on theenew returns, theprimary roadstationing for the start and end of the new
template that will run through thentersection can be defined.

This can be donesinga method likeHORIZONTAIRACKIN®r GENERATRACKINGO identify the
primary roadstations for the northwesterly return PC and the northeasterly return PT.

1) Using some method that you are comfortable with, determine the stationing along the
primary road where the intersection returns tie to the EP_L.

Pa gel| 18 OregonDepartmentof Transportation June2015
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2) The primary road stationing that was determined is:
517+7 4.3564 at the start
519+8 4. 2859 at the end

Enhancing the Primary Corridor

1) Open the (REATHEMPLATEOMMand and browse to the Templates folder.

A new template will be created for this stretchmimaryroad. The ECs, curbing and sidewalk will
not be running through the intersection with the secondary road. This is denewith the
templates to eliminateartially deletingbreaklinesn the surface later, as was done with the
driveway modelingn Module 9
2) Copy HSc_MainGut to HSc MainGut ERn , edit the Description, and remove the EC,
sidewalk, planter, and curb & gutter components from the left side of the template.

At thisstage the template should look like this on the left side:

\VHL__W
TheAggBase component willoe modified next, being observant not to modify the wearing

course or the base course components since the curbing from the intersection returns needs to
marry up with this section.

June2015 OregonDepartmentof Transportation Page]| 19
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The sequence for the next few steps in this module is not rigid, as #rerether wag to
accomplish the same result, which is to remove flggBase under the earlier curb locain
while retaining the integrity of the wearing and base course components.

3) Delete the CurbBB and CurbB F template points.

These instructions are in geric terms (not designatingL and_R) to steer you away from being
too rote in future applications.

4) Delete the CurbBB- SGtemplate point.

5) Edit the following template points as noted here (establishing Horizontal and Vertical
Constraints for each point):

EP- BCshould be horizontally directly under theP.
EP- ABshould be horizontally directly under theP- BC
EP- SGshould behorizontally directly under th&P- AB.

ALERTThere is always the potential for «nonstraining pointsvhen youedit and / or
A remove componentfrom existing templates. Be attentive to this and beesto address
these points appropriately if you see them.

The revised template should look like this:

3
P
3
3
T
]
1
=
Ty
£
rd
F
Ed
?
Fd

6) [Save] and [Close] the QREATHEMPLATEOOI.
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7) Go to the ROADWAYDESIGNERSet the primary corridor (HSc- East ) active, and then open
the TEMPLATIDROPS

8) Add a template drop withthenewlycr eat ed O6i ntersectiolmbd templ at
coincided with the NW return PC at the start of the intersection.

9) Disable the transition on that new entry.
The section between this drop and the next is not a transition sdetigbleshould beoff.

10)Add another template entry with the same &éinte
other end of the intersection.

ALERTThe precision of the inputs shown throughout this module may not always be
A consistent with the values shown in the steps. Do not be alarmed by this, the decimal
precision, discussed in modetail later, is often adjusted while working with InRoads.

11) Lastly, either select the first entry in the Current Template Drops list and [Copy] it to
Station 519+84. 2861, or just [Add] another entry with the HSc_MainGut template at
that station to create an abrupt transition between the two different templates.

12) Disable the transition on that new entry, and verify your entries with those shown below.
i E‘ Template Drops - o IEl|

Comidor: | Hgc-East v ‘ A:id“
Station: | HSc 519+84.3000 +|

Interval:  |5.00000 i]
Library Templates:
(Z] Roadbed Components Pl
Cl Sample Templates
3 Templates
> ER-Line
== ER-Line_left
> ERs-Line
> HSc_MainGut
b {HSc_MainGut_ERn|

Close

Help

| < >

Curmrent Template Drops:

! Station Interval Template Enable ... Revi... ‘
iHSc 513+40.0000 500000 HSc_MainGut N/A ITL
{HSc 517+743564 500000 HSc_MainGut_ERn ITL
1HSc 519+84.2855 500000 HSc_MainGut_ERn ITL
[HSc 519+84.2861 500000 HSc_MainGut ITL
| € >
13) [Close] the TEMPLATIDROPSdialog. e Key Stations
14) Add a KEYSTATIONat Station 517+74.356 0 to N
introduce a modeling drop prior to the Saton: (5o 57783560 | #]
intersection, and carry forward the template U - s
paioleoiedd. — . ————
dropped at 513+40 . e -y e

This is needed since the modeling intervd is 0 Pwdich would place the last full template drop
at517+70 . AKEYSTATIONWIll continue the full road section modeling right up to the intersection.

15) [Save] the IRD.
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16) Go to TooLs>OpTIONsand make sure the Include Critical Sections options are all
toggled on. This will improve the modeling accuracy within the ROADWAYDESIGNER

Make sure these options ateggled on throughout thisnodule;otherwise,your results may not
be the sameas shown hereMake sure you understand the implications of each toggle option.

17) [Process All] and review the results in the ROADWAYDESIGNERIeWS.

Notice the plan vieveutout where the curb & gutter and other outer components are no longer
included Thisis observable in the cross section view as well. This is where the secondary road
(with its returng will join into the primary road model.

] Roadway Designer - CAWORK\Train\13_Intersections\12345INTER.ird - oIEl

File Corridor | Superelevation | Tools Overlay Tools

1wl T NE Rl Gose eb

Comd HSc-East v Station:  [i<] <] [Hsc 517+85.000 SIEES Process Al
Active Suface: |12345INTER og v e Interval 5.000 Process Visible Range

Template: HSc_MainGut_ERn Display Mode: @ Nomal
) Supereleve
O Overay

Building the SecondaryCorridor
The following methodlogyapplies particularlyvell to slewed intersections. This discussed and
expanded upotin Other Detailsat the end of this module.
The approach is to model the secondary road in three piéneseparate corridors
a. The principatoadwayon both the left and right sides, up to tHiest return
b. The NW return
c. TheNE return

Then, using the strength of tHROADWAYDESIGNERhese three separate corridors will be
combined along with the primary corridor to produce a single surface.
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CKSNB Oly 0S8 OFNAIFGAZ2YE 2y (AKAA &S OBeNBIagRS 12502y
road and the return modeling is confined to tE#s of the secondaryoad as well as the primary
road.

Moving forward, he main template for this roadway has already beesated in the template
library ¢ ER Line . This template will be used treate an additional template that will only
contain the left, or east, side.

1) Open the QREATHEMPLATEOMMand and browse to the Templates folder.
2) Copy ER Line to ER Line le ft , and remove the entire right side.

Y | NOTEAthough merging components together makes for a cleaner looking template (|
—] was done in the pavement section of this templateen it was createy] it makes
modifying them latem bitmore difficultand involved

The revised template should look likegh

3) [Save] and [Close] the QREATHEMPLATEOOI.

Earlier,stationing was determinedlong the primary road in referee to the new retun
geometry. The same thing wdsne here, and below N3 G KS NBadz Gad 2SQtft yS
when settingup the £condary road corridor, and precise stationing extraction skills are valuable.

STA 59+10.3403

0§+09 E

Tg1+09 y3
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4) Go to the RoADWAYDESIGNERand create a new Corridor called ERn Line as shown:
Start Station=58+00.0 000 (an arbitrary start of the corridor)
Stop Station=59+74.8791 (the station where the full road encounters tii¢Ereturn)
Additional commentary on thiStop Stationis inOther Detailsthe last section of tis module.

el Manage Corridors = B
Mame: |ERn_Line Limits
| e [ aaa ]
Surface Symbology: DTM_Finish v Close
Start:
Type: :
Alignmert v ER56+00.0000 | 4| | Change
Horizontal Alignment: | £R v ﬂ Sop:
: Copy
Vertical Alignment: Efx v ER 59+74.8791 ﬂ
Copy From...

Fl Rounding Tangert: | o 00000
B P e S P e g P

5) [Close] and then open the TEMPLATIDROPS
6) [Add] the first template drop using the full section at the start of the alignment.

Lol Template Drops - o IEN

Conidor: ERn_Line v [ Add ,

Station: | ER 58+00.000 i] Close

Interval: 5000 i]
Library Templates:
(23 Roadbed Components A
(2] Sample Templates
3 Templates

e | ER-Line |

»=( ER-Line_left

> ERs-Line

> HSc_MainGut

> HSc_MainGut_ERn

Help

v

_,..i..‘_._’.. ""‘-—.”".'..'\)"' TR PR W e

7) Next, [Add] the ER- Line_| eft template at Station 59+10.3403 to model the
southerlywests i d e 0Ad asrhezaliend

Make sure you are referring back to earlier diagrams and instruction so you understand why these
values are beig used here. If you are not following the entries that you are addiagiot move
forward. @ backand reviewearlier material until you understangahy thisis being done this way.

: Bt Template Drops S = “
Cormidor: ERn_Line v \ Add 1
Station:  |ER 53+10.3403 ﬂ Close

Interval:  [5.000 i]
Library Templates:

(2] Roadbed Components A
[ Sample Templates
4 Templates

> ER-Line

e ER-Line_left

»=( ERs-Line

> HSc_MainGut

= HSc_MainGut_ERn

Help

v
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8) Disable the transition on this entry.
This can be disabled since therplate drop prior to this one is essentially the same template (at
least on the east / left side), so whether the transition is abrupt or gradual would make no
difference in this modeling.

9) [Close] the TEMPLATIDROPIialog box, [Process All] and review the results.
If you review the model, see if you can tiblat the right side (west side) modeling is stopping
short of the returnat station59+10.00 ® baie@ribticeable becausé 1 Qa a2 avYlt &t T K2,
can be seelfif you zoom into that area.
Thatis the last full section the west sidéefore it jumps tathe hdf section att9+10.34 03.
Because of the modeling interval, this will need toddelressedptherwise,there will be a gap in
the modeling of the components between the end of this corridor tereturn corridor.

-

10) [Add] a KEYSTATIONat 59+10.3402 .
Consider this an expand tip:
The addition of a template drop just prior to a template change where an abrupt transition is
desired is very common. This technique is done for a number of reasons:
LiQa Slhad F2N 20 KSNagi2 AyidziiAOSt@m2063aSNDSE
6KIGQa KILILISYyAy3 h ey Shons &5

Template Drops are often reviewed when Cormdor: Efin_Line
familiarizing yourself with a project Station: [ER 59+10.3402 H [ o

. . .. Selected:
It provides an opportunity for future editing F 59-10 3402 Help
and control '

LGQ&Ea KA&UG2NRAOItt& &a2YSGKAYy3a GKHG SEL
users have beig doing for some time
However, there is another way to accomplish the same - /

(p))
p
S
(s}
<
O
N>

thing ¢ a KEYSTATION

The addition of &EYSTATIONElls INRoads to process a
modeling section athat location. This entry wifroduce the same results in this corridor as the
earlier template entry.

11) [Close] the KeYSraTIOS dialog box, [Process All] and review the results.

The modeling should novwoatinue to the beginning of theeturns on both the left and right sides
of the secondary road.

s, TIP Practice reviewing the modeling results in tRBADWAYDESIGNE® A S g a4 ® ¢ NIz
like reviewinghe resultingsurface information irMicroStation with all of its referencing
capability but with close attention, it aabesufficientlyrevealing.
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[ 7
Intersection Return Modeling Fle Edit Add Tools ,:-
Now, modeling the returns will be the focus. Template Library: 7

1) [Save] and [Close] the RoADWAYDESIGNERand open the S CAVIORK\Tran\13 Interectons\

CREATHEMPLATEOOI, or just go directly to the templates == Point Name List
—4 Advanced Components ‘I
from the ROADWAYDESIGNERIENU. = Barier {

2) Browse to the Advanced Components folder and then to & Ifr’dm‘“agd‘? et )

the Intersection Returns. Jéﬁ;_éﬂumlﬂm f
Thetemplates herehave been created based on these project >=¢ ER-Retum_LeftR
sections, but can also be used as referemeefiture project = EEZE?EQ—ESQL ;
templates or modified to suit your needs. 3 Wal h j,

3) Do a review of these templates at the level of your skills. e E0d Concifion Coproner's o

They areall essetially the same with naming variations depending on which side of the model
they are used on. There will be moreaah why these naming variants were developsbrtly,
but for now, walk through the next few steps to gain some insight into their applicati

e P

5) Use the Test Point Controls on that front point to see the reaction of this template.

In addition to the functionality illustrated above, there @bspPLARULESttached to some of

these components, as well as several component Patdrid relationshipd-eel free to explore
this level of configuration if you are comfortable withlttwould be important to understand this
level of functionality for debugging aredliting purposes; however, it is not necessarily critical for
utilization, especially in this module.
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In this scenaripthe template will run along the horizontal and vertical alignment of tie¢urn,
while the outer point of the template igttached as #0INTCONTROLfirstto the primary roacEP,
and thento the secondary road centerlinghis will also construct ghstructural components

6) Close the CREATHEMPLATEOOI when you are done with the review.
7) Go to the ROADWAYDESIGNERand create a Corridor for the first return called ER nw.

e Manage Corridors = B

Name: |ER_mw Limits Add

[] 5tation

Surface Symbology: | DTM_Finish v Close

Type: Alignment W T J =

Horizortal Alignment: | ERnw W ﬂ

Vertical Alignment: ERnw w 1+38.9426

Pl Rounding Tangent: |g.00000 Copy From...
i T e — R R R ¥ %

8) [Close] the MANAGECORRIDORANd open the TEMPLATIDROPS

The point naming convention is something that has to be considered here. This intersection and

these returns irparticularare on the left side of therimaryroad, and thereforecouldbe given a

Wit DT R S ok tHay rea$ch ey are also adjacent to the secondary road and could be

2NASY ISR Wt STGQ | yR SiHtblkes&Krétuins ardliiNg considered parSof 1 S NI A y
the secondary roadway motleK I 1 Q& ¢KI G0 gAftf 0SS dzaSR KSNB®

Now, keep somethinglsein mind. The left 1
(_L) and right(_R) designators are part of
the template constructiorand point naming
tK2a$S RSaA3aylGd2NER N
whether the point is actually on the right or
left side of the centerlinavhen they are used
during modelingMoreover, in this instance
we are modeling from the return geometry
that has its own left and right. The return le
and right has nothing to do with the
centerline left and right, but everything do
with which template will be run along it, and
what those designators are (on the
template).
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Here is the thought process in this instance:
a.

Thefirst returnto be modeleds on the rightside (westpf the secondary roaftecided to
be the referenceri this instance)so we want to make sure to usék template points.

In this instance, the template will be primarily modeling the left side ofrétern
alignment, so the Left template will be used.

Howeve, because the side designatdismsed on he seondary alignment locatiomeed to
be_R, theER Return_LeftR  template will be used.

9) [Add]the ER Return_LeftR  template drop.

This template will b used along the entire return.
The way that this will be modediis this: - Template Drops = “
a. The main retun template will un

along the horizontal and vertical | ©™" [ER.mw v | Add
alignmentsof the return Station: 0+00.000 # Close
Theouter edge of the return interval:  [1.000 #|

template, representing the Library Templates:

pavement edgewill run along the | | 33 Advanced Components |

EP_L of the primary road until it j g::;ge Help
meets the secondary road 3 Intersection Retums

Then the outer edge of the return = EP s e

template wil track along the s ER-Retum_Right

horizontal and ertical alignmens > ER-Retum_RightL

of the secondaryoad until it | < T 2

reacheghe end of the return. e S Sy SN " e

TIP. When establishinQoINTCONTROLShe Startand Stop Stations Limitgan be
determined by using theocate/ Targetbutton next to those fields. Selecting that button
tracks within theROADWAYDESIGNERIan view window, bt holding down €TRE and
selecting the button allows selection to be made from the MicroStation view.

ALERTWhen defining theéStart and Stoplocations for anystation Limitsin the ROADWAY
DESIGNER A U Q& 0 $dratebuitehs winasS youl Kidhhe exact station value.

The points with theX- EPCLprefix are the potential templatpoints that will be assigneBoINT
GoNTRoOLSollowing either theEP of the primaryroad or theCL of the secondary road. Note that
the Horizontal Offsetsare very slightly away from the control path. This is done to avoid
overlapping breaklines with the adjacent corridor modeling.

In this instance, thX- EPCL_Rpoint of the return template is to follow th&P_L of the primary
road orridor, and then continue (followingnother point control) along the horizontal and
vertical alignmentERandERYV, of the secondary road. These us&lode set toBothin order to
control theHorizontalas well as th&/erticallocation. Vertically there are no offsets applied,
whereas horizontally they are offseD.001 to eliminate any duplicate breaklines.
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v

10) Go to the PoINTCONTROL®&Nd add the following controls:

If you understand exactly hote create the necessary point controls, feedd to create them at
this time. Otherwise review the following dialog boxes and selgsient explanations for
additional information and direction.

Bt Point Controls = =
Comidor:  ER_nw
Control Descrption: | NW/ Retum Edge to Primary EP_L |
Paint: ¥-EPCL R w| 4| Station Limits

: H o om
() Horizontal (C)Vertical (@) Both Stop: [0+80.02105 ﬂ Help

Cander s [0y | 4]

Reference Point: Stop: |-0.00100 ﬂ
Vertical Offsets

+
+]

Horizontal and Vertical Controls:
Enabled  Priority Name Start Station Stop Station Mode Type Control Description &
XEPCL_R 0+00.00000 0+80.02105 Both Cormidor Pairt HSc-East:EP_L NW Retum Edge to Primary EP_L
* 1 X-EPCL_R 0+80.02105 1+38.54255 Both Alignment ER:ERv NW Retum Edge to Secondary H &V at CL W
£ >
Deleh’
Bt Point Controls = =
Comidor:  ER_nw

Control Description: | NW Retum Edge to Secondary H & Vat CL | | Cose |
Paint: 4| Station Limits

. Change
Mode Start: | 0+80.02105 +|
() Horizontal (") Vertical (@) Both Stop: [1+33.94759 ﬂ Help

Cortro Type: Horonta Ofses
Horizontal Alignment: ﬂ Start: |-0.00100 ﬂ
Wertical Alignment: Stop: |-0.00100 ﬂ

[ Use as Secondary Aignment

Vertical Offsets
+
+]
Horizontal and Vertical Controls:
Enabled  Priority MName Start Station Stop Station Mode Type Control Description 2
X 1 ¥-EPCL_R 0+00.00000 0=20.02105 Both Comidor Poirt HSe-East:EP_L NW Retum Edge to Primary EP_L

¥EPCL_R 0+80.02105 1+38.34253 Both Alignment NV Retum Edge to Secondary H & Vat CL
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[§GQa RAAOdzEA | T8
The tanplateitself will run along the return
alignment.

The twoPOINTCONTROL§ust created will
stretch the return template edge along two
controls. The first control is thEP of the
primaryroad corridor. This will ensure that
the return grading will match hateverthe
edge of pavement of the primargad is
doing. The second control is the secondary
road geometry. This will ensure that the
return grading will match the horizontal and
vertical location of the secondary road.

Themostcritical station here ighe Stopon the first control and thé&tart of the second control;

these are the same pointhis station coincides with the intersection of these two external

controls¢ the EP_L of the primary road adtheCL2 ¥ (G KS aSO2y RI NB théR | R® L {
station accurately locatedne method of doing this is using the InRokmste buttonin

conjunction with the intersection snap in MicroStation to snap to the intersection of those two
featuresdisplayedn MicroStaton. Depending on thé&recisiondefined in thelnRoad$PROJECT

OPTIONSthis value @+80.0210515 X 0 Y I & 0 SO02H Ka? .62105 | cisomeother level

of precisionbased on your results and other modeling criteria

ar, TIPY ¢KS LINBOA&A2Y aK2gy Ay lyeé ydzySNRO

:Q: amount of digits past the decimal is controlled by #rcisionsettings in the InRoads
PROJECOPTIONSANd can be changed at any timeuw@w a more exact representation of the
number.

i ER_nw
*00
STA 0+80.0211

In summary, iree critical stationgsieed to be identified for thes point controls:
a. TheStartof the first point control0+00.0000 in this case

b. TheStopstation of the first point control / theStart station of the second point control,
which is the station at the intersection of timgimaryroad EP and the secondar¢L

c. TheStopstation for the second point control, lwich isthe exact end station of the return
geometry
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11) Now set up the modeling for the other return the same way. Here are a few tips:
Create anew corridor.
Think through the template direction; then do whageds done in thdEMPLATIDROPS

Modify or add thePOINTGONTROL®D track along the primariEP_L and secondary
horizontal and ertical centerline, making sure that the K -2/ fRTatbningat the

intersection of theprimaryroad EP and secondary roa@L is correct.

52y Qi GKS YAY2NI K2NRT 2y {4, fwhichh¥ a

FT2NBS

this case are positiver) versus the other negative)(values.

12) Compare your work to what is shown here:

Manage Corridors

by
Name: |ER_ne
Surface Symbology: DTM_Firish W
Type: Alignment A
Horizontal Alignment: | Eppe ]
Wertical Alignment: ERne ]

Pl Rounding Tange
|

Limits
[ station

+|

(371 2256

S e P e

e Template Drops

Comidor:  |ER ne

Station:  |p=00.000
Interval: |1 poo

Library Templates:

[ Barmier

(] Drainage

—4 Intersection Retums
7 Hold
== ER-Retum_LefiL
== ER-Retum_LeftR

ER-Retum_RightR

LT

PEFFRHTRIGE DRPS a0 s et mairttn

Copy

Copy From__.

Y |

Cloze
Change

Copy

Help

e g st
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Point Controls

Comidor:  ER_ne

Corttrol Description: |NE Retum Edge to Primary EP_L |

Point: XEPCL_L v+
Mode
() Horizontal () Vettical () Bath
Coe T

Horizontal and Vertical Controls:

Station Limits

o o0 | 4]
o B0 | 4]

Horizontal Offsets

Start: (0,00100 ﬂ
+|

Vertical Offsets

o o) | 4
s o |9

Enabled  Priority Start Station

0+D0.00000

Name

X-EPCL_L

Maode
Bath

Control
HSc-East:EF_L

Stop Station
0+60.57630

Type Description

Comidor Paint MNE Retum Edge to Primary EP_L

H-EPCL_L +60.57630 (+51.22562 Bath Alignment ER:ERv NE Retum Edge to Secondary H & V at CL v
£ >
L3 Point Controls
Comidor:  ER_ne
Cortrol Description: | NE Retum Edgs to Secondary H & Vat CL |
Point: ¥-EPCL L w| 4| Station Limits
Mode Start: 060 57630 ﬂ
OHorzortal (O Vettical @ Both Stop: (09122562 #+|
Cortrol Type: Horizortal Offsets
Horizontal Alignment: ﬂ Start: (p.00100 ﬂ
Wertical Alignment: Stop: |0.00100 ﬂ
[ Use as Secondary Alignment
Vertical Offsets
+
+]
e
Herizontal and Vertical Controls:
Enabled  Priority Name Start Station Stop Station Made Type Control Description 2
X 1 HEPCL_L 0+00.00000 Both Comidor Point HSc-East:EP_L  NE Retum Edge to Primary EP_L
X K-EPCL_L 0+60.57630 Bath Aignment ER:ERv NE Retum Edge to Secondary H & V at CL

13)Make sur e

youbve saved the | RD.

The net activity will be to combine these four corridors into a single design surface.
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End Condition Clean Up

v

This is not specificallyart of intersection modeling, and is being pointed out higrst as a
reminder to review your project model for any areagjuiring additional work.

After setting up a corridor, you shoulBocess A]| and then review the results in the plan and
cross section views. In the case of the corridors created in this module, there are a few noticeable

issues with the Endddditionsthat shouldbe addressed.

Reviewing the plan viewm the ROADWAYDESIGNEReveals a few EC transitional issues.

These can be addressed using En® CONDITIONEXCEPTIONS

[

Comidor: ER_nw

Description: | Side Slope Transtion

Station Range

Start: [p+70.00000 #|
Stop:  [0+71.00000 #|
[[] Backbone Only

End Condition Exceptions:

Enabled Start Station  Stop Station
X 0+60.00000 0+61.00000
X 0+62.00000 0+63.00000
X 0+70.00000 0=71.00000

B e

End Condition Exceptions

Add
Close
Apply To
() Left Overide
() Right Overmide Help
(®) Left Transttion
() Right Transition
Type Description
Left Transition Side Slope Transition
Left Transition  Side Slope Transition
Left Transition  Side Slope Transition
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If these areas are not addressele gaps will be visible whenever titempments are viewed in
MicroStation from the surface model.

Failure to address these will not cause any problems with the triangulation, only with the
component construction.

In some cases, these component transition failures are challenging to findharefdre are often
addressed after the surface has been created byRbedbDWAYDESIGNERN the MicroStation
display and review is done. Addressing these areas only requires revisiting that corridor in the
Roadway Designer and adding e CONDITIONEXCPTIONSt the appropriate stations and then

following through with the required transition editing.
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Creating Design Model&North
All of these corridsa K2 dzf R FA G (23SGKSNJfA]1S LASOSa 27
woven together byPOINTGONTROLS

When this composite model is created, tReADWAYDESIGNEKOOI to Create Surfacéas a few
options in the lower right to display theeaturesor Componentsn the Plan View

Densify using Chord Height Tolerance Digplay in Flan View
[T Horizontal Curves [] Features
[] Vertical Curves Components

We V\lill do this, but foclgri}y,this jnformgtionwi[l be Qigplqedjng new MicroStation model, not
UKS 5Db Y2RSt 0KI GuparBl@h8psoind SSY @2NJAYy3I AY

1) Create a new MicroStation model for viewing the upcoming components to be created.
The new model should be the active model at this point.

Viewing Components

The display o€Eomponentsn a surice can be donfrom the VIEWGOMPONENT®OI, but there is
also an option to viextomponentsunderDisplay in Plan Viewn the CREATISURFACHIialog box.

Currently there is a difference in the displaycofmponents usig this toggle option during surface
creation and the/IEwGOMPONENStool under theSURFACEommands, resulting in variations
between the displays. One significant difference is that\WewwCoMPONENT®0I does not
accountfor Secondary Alignmenter KEYSTATION$hat may have been used to produce that
model. Beyond that, other component display oddities @ccuras shown below.

-
= mnn\\\\“\“\_, S

-i'*'—i—'-.a--;_;-' —

Component Display from th&iew Components Command
For this reason, movingifward, the components will be displayed from tReADWAYDESIGNERLt
the same time that the surfaces are created. Note that you are not required to view components
to check or validate your surface, but as discussed in Modés@alizationthere are sme
benefits in doing this.
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v

Creating the Composite Model

1) Go to REATEBURFACBHN the ROADWAYDESIGNERlialog box.

2) Establish the settings on the dialog box as shown here and then create the surface
called 12345INTER fg HscER - S1.

If any settings shown herg@unclear, make surgou look at theHelpfile or review eaikr
material to ensure thayou understand why certain settings are eitham or off.
Other commentary:

Toggles such a&dd Transverse Featuresay or may not be applied on your project
based oryour intended results.

Densify Using Chord Height Tolerana@l also potentially be toggledn.
As mentioned earlier, we will be toggling Componentsn the Display in Plan View

section
s Create Surface “
Name: 12M5BINTER fg_HscER- w Bpphy
Default Preference: DTM_Finish v Close
Create Surface(s) from: Preferences. .
Help
All
Mone
Clipping Options...
General Options
[ ] Mew Surface for Each Comider [ | Create Atemate Sufaces
Empty Design Surface [] Process Visible Range Only
[ Include Null Pairts Remove Loops
Triangulate
Features
Duplicate Mames;
® Append Replace Rename Modify
Add Transverse Features
Style: Transverse_Feature W
Add BEderior Boundary
Style: Exterior_Boundary W
Densify using Chord Height Tolerance Display in Plan View
[ ] Horizontal Curves [ ] Features
[] Vertical Curves Components ,
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3) View and display your resulti

ng surface as needed by:

v

a. Viewing /displayng COMPONENTS TRIANGLES CONTOUR# plan view

b. Display 3D views

c. Review drainage witfiRICKLEOOI

4) [Save] the design Surface.

| e
fe EM Eemet Setings oo Uit Woksace iopicatons Window Heb ODOT
| @]+ oo SlsEo0o-= Qo -

13INTER.dgn (3D - V8 DGN] - MicroStation Vi (SELECTseries 3)
YER-NSAS b B
N E-0-5-0-8-43-

= -
=

1 Q9

R -@ - @ g gl it R

View 1, 3D Views ~

© Element Sele.. =

CEED)

<Unnamed>

1) *® Default

4 12345INTER fg_HSc
& P 12345INTER_og
B 4 12345INTER g Hsctn- I

Bentley InRoads V8i (SELECTseries 2)
fle Suface Geomety Dranage Syvey Evakation Modeler Drgfing Quanttiee Joos Heb
vES | d\Y H— %

Data Type Festwres  Deleted A
1T Breakline Features 683 0 3
3 Contour Festures 0 0 0 -
9 Exterior Features ] 1 ]
¥ Inferred Breakfines 0 ] 0

2 1 Interior Features 0 0 o

9 Surfaces g5 Geometry | o |+ | |

CERTIITAWNS

o e TR
@O -\ - ovemvens ~]| | il2f3]efsls]7]s] | ot <] nches <1 |[@] 7ee <)@ cusromacs - retoo - im n z
| Blement Selection > idertify slament to add to set oJ | @ Defan a
[ 13INTERdgn (3D - V8 DGN] - MicroStation Vi (SELECTseries 3) - oEH
Il Bo E& et Senoe Tode Lmes Viokomece Apicaicrs irdow Heb ODOT YER-N 0 a0y @9
[+ oo Sl Fo-S -G s o EEEEEE-0-0-B-a-2-R-F-QRUHR
{ View 1 - Top, Intersection Design = == ]

=

View Contours

Man  Advanced | Labels
X Suface: 12345INTER fg_Hs v i
010000

MoosperMapr |4

i rtorval

Symbology
Object Name
(50 Mafor Corturs =)
Minor Contouss
& (7] Mar Labess 0
J (5] inor Labesis ]
. ] Mator Depression Co.
d ] Minor Depression Co.
O]
&
X
S
O

= & rtemvecton Desg ~ | T2 i]2] 3¢5 ] 7]

Feet v nches

fo-o-\

© DELETE ELEME. - ©

]
B Suface
<Urnameds

o *® Defaut S

% 12345INTER fg_HSc

4 1245INTER og

& P 12345INTER fg_HscER- v
< >
09 Surfaces | & Geometry | [« [+

Toggles the Station Lock

vl @ cusoMACS ~ 1%

~| [ nr

54

Bentley InRoads V8i (SELECTseries 2)
Geometry Dranage Syvey Evaliation Modeler Defting Quanttes Iook Hep
CBE 6\ m-

Data Type

JT Breakine Features
3 Contour Festures
9 Edterior Features
% Inferred

&) Intesior F1

<

=

| woip - Aeydsig praq

BB
ve  Features
31981

Deleted  ~
683 ]

0
) 1 0

oo S]] €

View Triangles

T234SINTER fg_Hs v Aoy
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If you review the model closelyou may find areas thaequire some attention.
In this model, one particular itemvill be addressed; missing curb components.

(

5 TIR Missing components from a corridor modrlrfacedo not necessary have to Ifixed.
v Of more importance is thahe breaklines have begwroperlycreated, and the surface
triangulation looks correct. Rare to form components is not uncommon, and can be due
to several factors including breakline naming continuity and component naming continuity.
Components are required for visualization, display on cross sections, and quantities. If
these areas are imptant, then some extra time will be needed to ensure that the
components are being created adequately.

The two areas tde addressed are on the returns as they converge withptim@aryroadway.

' R
. lmnnlll\\\\\\%}‘\%\\“\\\ 0

ey

The problem is the curb component hast formed in those two areas; the triangulation is
actually finein this model in these areas.

This will be addressed by adding a fikavStATIONgO force additional modeling to occur in those
FNBFa®d Ly &a2YS OFaSs (KS 2y {KeySWROORA S yOSR G2 H YR 2
SNNE NR® ¢ KA ancelitdsyeadyito add dntiNBniote $hse adtlitional modeling drops.
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5) Go to the ROADWAYDESIGNERNd set the Corridor to ER_nw

6) Before moving to the next step, feel free to determine the best KEYSTATIONto add to the
return corridors that will result in the curb component being constructed. The process will
consist of adding a KEYSTATION creating a new model, and viewing the results. Based on
the results, add an additional KEYSTATIONand check the results. The entire process is an
iteration of adding and removing KEYSTATIONSaNd determining which ones are needed.

Unfortunately, theRoADWAYDESIGNEHOes not show these missing components in its Cross
Section view, or any view for that matter. The only way to validate that the component will be
createdis toview the components in the MicroStation view while creating the surface.
To narrow down where to start applyingaYSTATION start with stations that are at the up
station portion of the missing component. More often than not, missing component cregtion
caused by a failure to have a modeled section at a station just before a successfully created
component.

7) Enter two new KEYSTATIONSO the ER_nwecorridor:

Station0+03.9260

Station0+03.9270

| e Key Stations n
Coridor: ER_nw ‘7Add \
Sation: 0,032 | #| [ ose
Selected:

Help
0+03.92600
0+03.92700

I 4

8) Now add these same KEYSTATIONSO the ER_ne corridor.

Luckly in thiscase, the sam&EYSTATIONSvVOrk for both since the statiting is the same, the
returns were created the same way, and they are both modeled identically.

Pes Key Stations
Comidor: ER_ne
Station: (0403 9270 |4 [ os
Selected:

Help
0=03.9260
0-03.5270

9) After the KEYSTATIONShave been finalized, create a new design surface for scenario 1
and review the results.
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[ 2

5 ® Defauit “ e = 5 i

o 12INTER . e o . > . :

+ P9 Y | | (o) exterior Festures o7 ' 0 |

7 12345INTER og v | | % Inferred Breaktines 0 0 ) ‘ @

< B > B Intesior Features ) ) 0 | g
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i
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Structural PavementSection Transitioning

The final area that will be looked at on timiarticularintersection is the structurgdavement
section, and specifically the aggregate base course. Currentfyltigimaryroad stuctural
section is directly adjacent to the fgécondary road structural section like this:

When two structural sections meet like this, a decision has to be made as to how thgynwill
A few options are:
a. Leave all layers in the adjoining secti@sheir original design depths

b. Develop some sort of transition from one section (usually the thinner one) to gradoedly
somedefineddistancg meet the thickness of the adjoining section as it approaches it

c. Leave some layers static and unchangimbile developing the transitital depth on only
certain layers

The decision regarding which of these options to use is dependent on the prejritements or
standards put in place to address these conditions.

From a simplistic standpoint, variousols can be used to mod#iese transitionsincluding:
UsingPoint Controls
UsingParametric Constraints
UsingTemplatetransitioning
Using additionaComponents
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