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3D InRoads Design 

 

 

 

 

 

Introduction 
The 2012 ODOT Highway Design Manual, Chapter 16, 3D Roadway Design, section 16.3.4.6, 
INTERSECTIONS ς ǎǘŀǘŜǎΣ ά¢ƘŜǊŜ ƛǎ ƴƻ ΨŜŀǎȅ ǿŀȅΩ to model an intersection. Designers unfamiliar with this 
process should review the available EAST documentation and contact EAST members and other 
experienced designers for assistance.έ Due to the potential complexities that an intersection can have, 
this is a true statement. 

 

There are, however, InRoads techniques that can be applied during intersection modeling that, when 
understood, can be used in many different intersection applications. For instance, modeling in separate 
corridors and creating a common surface from the ROADWAY DESIGNER is an effective technique. This, 
combined with assigning strategic POINT CONTROLS can produce modeling that is more representative of 
the completed project. With these basic tools, you can take your design modeling results further. 

Purpose of this Module 
This module will show modeling fundamentals that can be applied in any intersection, including: 

 ̧ Modeling several different intersection types including skewed intersections 

 ̧ Modeling an intersection where not all of the approaches are being completely rebuilt 
(inlay only) and match OG at the end of the curb returns 

 ̧ Combining surfaces and illustrating the impacts on component integrity 
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Objectives of this Module 
At the end of this module, you will be able to use InRoads to model intersections with various 
complexities and integrate secondary roads into the primary roadway model. 

Definition of Audience for future Modules 
Please note that this module assumes that you have a certain level of competency with the software 
tools and will be asking you to execute some commands with very little instruction. This module was 
designed with a certain technical audience in mind, so ensure that you have the proper prerequisites. 

Skill Level / Prerequisites: 
The prerequisites for this module are the following: 

 ̧ MicroStation Basics 

 ̧ InRoads Level 1 

 ̧ InRoads Level 2 

 ̧ Module 1 ς Introduction to the Training Modules  

 ̧ Module 2 ς Visualization 

 ̧ Module 8 ς Abutments 

 ̧ Module 9 ς 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 files and folders to be set up as shown here in order to align with the module directions. 

You should have the 13_Intersections  training folder and files on your local drive. The module 
folder and related files should be placed under the C:\WORK\Train\  folder, and look like this: 
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Training Files 
The module folder contains all the files that 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 this work 

There is an RWK file included in the module folder to assist in opening the InRoads files. 

In this module folder, you should have these files: 

 

Technical Content of Training: 
Project Orientation 

REVIEW WORK AREA 
The focus of the intersection modeling work is shown here: 
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PREPARE MICROSTATION / INROADS DATA & FILES 
This section will get you into the DGN, load the module-specific XIN and other data files. 

1) Launch InRoads 

Use whatever mechanism you are familiar with to get the software started. 

2) When the MICROSTATION MANAGER opens, set the User and Interface to ODOT. 

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

 

4) When the drawing opens, youôll see that it is has some content. 
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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. 

 

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, the project design geometry, templates and corridor are partially completed and will 
establish the starting point. From this starting point, the current corridor in the ROADWAY DESIGNER will 
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 as new POINT CONTROLS. Throughout this 
module, template creation and template modification will be done as needed. 

PROCESS OVERVIEW 
Important Module Note: Reference to the specifically named alignments below is not always done in 
this module. Instead, they are referred to as the Primary and Secondary roads or corridors. This is 
done deliberately to get you thinking in terms of the primary (or main) and secondary corridors, and 
for you to begin to integrate this identification to your project roadways. 

The techniques shown in this module have a pattern of performing certain corridor modification to 
the primary or main road, and then modification to the secondary or intersecting road. Thinking in 
these general terms is intended to conceptualize the techniques presented here. 

In the case of the work done in this particular module the Primary roadway will be HSc, and the 
Secondary roads are ER and LA. 
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Things to Consider 

Primary & Secondary Roads 
When constructing intersection models there are certain traits, as well as techniques, that are 
associated with the primary road, and others that are typically associated with the secondary 
road. 

 

Primary Road: 

 ̧ Main horizontal alignment that tends to drive the horizontal position and potential 
orientation of other alignments 

 ̧ Usuaƭƭȅ Ŏƻƴǘŀƛƴǎ ǘƘŜ ΨǘȅǇƛŎŀƭΩ ƳƻŘŜƭƛƴƎ ǎŜŎǘƛƻƴ ŀƴŘ ŎǊƻǎǎ-slope that carries through from 
the start of the alignment until the end of the alignment 

 ̧ Often modeled first, and whose grades and resulting features have a strong influence on 
neighboring grades and features of alignments that intersect or come in contact with it 

 ̧ Usually acts as a basis or foundational anchor that other intersecting roads are 
integrated into 

 ̧ The corridor for this model, more often than not, excludes the modeling of any 
significant intersection returns 

 ̧ Generally does include the integration of driveways and minor approaches into its 
modeling 

 ̧ When combining corridors with Clipping Options, this is typically the model that others 
are trimmed against, and acts as the ΨclippingΩ corridor 

Secondary Road: 

 ̧ Usually an alignment that is laid out after the primary road, and 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 after the design of the primary road 

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

 ̧ When combining corridors, typically this model is trimmed against the primary design 
model and when applicable, is ǘƘŜ ΨŎƭƛǇǇŜŘΩ ŎƻǊǊƛŘƻǊ 
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General Intersection Modeling Workflow 
As an overall orientation, intersection modeling can take this general outline: 

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

b. Construct the required templates for that road 

c. Set up the model for the primary roadway as ordinarily done and with as much detail as you 
have available. This includes any END CONDITION EXCEPTIONS, required transition editing, POINT 

CONTROLS, PARAMETRIC CONSTRAINTS and SUPERELEVATION. The only exclusion for the design 
details would be those in the area of the intersections. 

d. Review the primary road design model in the ROADWAY DESIGNER 

e. Create and review the primary road design surface 

f. Layout the horizontal alignment for the secondary road 

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

h. View the original ground as well as the primary road design 

i. Layout the secondary road vertical alignment making sure that it precisely ties into the 
primary road design 

j. Plan out how the secondary road corridors will be modeled since each side of the secondary 
road (if it passes through the primary road) will be modeled in separate corridors 

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

l. Create the initial corridor for the secondary road (including Superelevation if applicable) 

m. Use the geometry MULTICENTER CURVE tool to construct both the horizontal and vertical 
alignments for the intersection returns 

n. Create a profile along each return horizontal alignment and view the vertical alignment, 
checking for positive drainage and ADA-compliant cross slope and edit as needed 

o. 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 new templates 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. 

q. Add additional template drops in the ROADWAY DESIGNER to 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 such as PARAMETRIC CONSTRAINTS and any required 
POINT CONTROLS 

t. Add Horizontal and Vertical POINT CONTROLS to 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 corridors for that area 

v. Review the final surface by displaying FEATURES / TRIANGLES / CONTOURS or 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 current level of InRoads expertise, intersection modeling becomes mainly 
about techniques 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: 

 ̧ MULTICENTER CURVE tool ς to construct the horizontal and vertical alignments for the 
intersection returns based on the horizontal and vertical alignments of both the primary 
and secondary roads. These will eventually be used in the ROADWAY DESIGNER as POINT 

CONTROLS on either the secondary road in the case of an intersection, or the primary 
road in the case of matching a minor approach, or possibly as a separate corridor path. 

 ̧ POINT CONTROLS ς this functionality is critical to most any roadway model where a 
portion of the template section has to retain its own path independent of the 
centerline. This functionality is also the basic nature of SUPERELEVATION in the ROADWAY 

DESIGNER. 

Intersection modeling requires a strong foundation of POINT CONTROLS, and should 
embrace all of the different types of controls ς Alignment, Feature, Style and Corridor. 

In addition, the SECONDARY ALIGNMENT toggle plays a key role in this type of modeling. 

 ̧ Target Aliasing and Corridor Clipping ς this capability of the ROADWAY DESIGNER can be 
brought into play during intersection modeling when there is a need to trim one 
corridor against the modeling of another corridor. The aliasing is set up in the specific 
Corridor, whereas the clipping is defined when creating the final design surface. 

Whether this functionality is needed or not is dependent upon how the corridors are 
created. If the template drops are strategic enough with a strong use of POINT CONTROLS, 
CORRIDOR CLIPPING can be eliminated. If the end stationing of the secondary road corridor 
pushed its termination into the primary roadway, like in a gore area, then corridor 
clipping can be employed to trim back the secondary road as it meets the primary road. 

 ̧ CREATE SURFACE ς the variation that may be unlike what ȅƻǳΩǾŜ ŘƻƴŜ with InRoads in the 
past will be the creation of a single design surface from the ROADWAY DESIGNER. This 
entails selecting multiple corridors and not creating a New Surface for Each Corridor. 
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Practical Application ® Hands On Lab Exercises 
UNDERSTANDING THE DETAILS 

The next section will provide a chance to review the project data, focusing on the geometry, 
templates and ROADWAY DESIGNER corridor that have already been done to start this module. 

The end goal for this section is that you understand how this sample project is set up, why it is set 
up as it is, and be able to incorporate the required changes in the area of the intersections.  

Review any relevant project data 
At this point, you should be in the 13INTER.dgn  file and have loaded the InRoads RWK data. 

1) Select any graphics you may have displayed and delete them from the MicroStation file. 

Start with a clean MicroStation file, free of graphics, for future display work that you may do. 

Review Project Geometry 
In this section, you will review at your own pace, the project geometry that has been set up for 
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 are HSc for the primary roadway, ER for the secondary road and LA for the 

minor approach along HSc. These are the only horizontal alignments that have associated vertical 
alignments. The other HS alignments are used as POINT CONTROLS along the HSc alignment. 
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Review Project Templates 
Now you will review, at your own pace, the project-specific templates for this module. 

1) Go to CREATE TEMPLATE and browse to the Templates folder. 

2) Review the three roadway templates used and set up for this module. 

 ̧ HSc_MainGut  ς this template is used along the entire stretch of the primary road 
running along alignment HSc 

 ̧ ER- Line  ς this template will be used to model the northerly portion and part of the 

southerly portion of the intersection built in this module, and will be run along the ER 
alignment representing the secondary road 

 ̧ ERs- Line  ς this template will be used to model the southerly portion of the HSc ς ER 
intersection and will also run along the ER alignment 

 
 

 

 

 

3) [Close] the CREATE TEMPLATE tool when your review is complete.  
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Review Project Corridor 
[ŜǘΩǎ look at the ROADWAY DESIGNER corridor for the primary road. 

1) Open the ROADWAY DESIGNER, verify 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. 

 
3) [Close] the ROADWAY DESIGNER for now. 
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Review Design Surface 
[ŀǎǘƭȅΣ ƭŜǘΩǎ ƭƻƻƪ ŀǘ the primary road design surface. This surface was generated from the corridor 
that was just reviewed in the ROADWAY DESIGNER. 

1) Familiarize yourself with the 12345INTER_ fg_HSc  design surface. 

As a suggestion, do some or all of the following: 

 ̧ Review the SURFACE PROPERTIES 

 ̧ Review the FEATURE PROPERTIES 

 ̧ VIEW FEATURES in plan view, taking note about how they look in the area of the upcoming 
intersection and approach area. 

 ̧ VIEW CONTOURS and VIEW TRIANGLES 

 

 
2) Before moving forward, [Close] any open dialog boxes and delete any MicroStation 

graphics that you may have displayed. 

Move forward with a clean MicroStation file. Unless specifically instructed, it is your option to turn 
on or 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 intersection of ER on the north side of HSc.  

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

the area of the intersection. 

 
To get started, the initial corridor for the primary road was created without considering the 
intersection location of any side roads. 

As a side note ς with the foresight that you will have after studying this module, in anticipation of 
future work on a primary corridor you could strategically drop templates at any anticipated return 
PCs or PTs. However, later they will be located with precision once the returns are built (both 
horizontally and vertically), so in this case we have not done this. 

Also note that the intersection returns can be built horizontally at this point if the horizontal 
alignment of the secondary road is done (which is often the case). If the returns are built 
horizontally, the exact PC and PT stations can be identified for additional drops along the primary 
roadway. However, the vertical alignments for the returns cannot be created until the vertical 
alignment for the secondary road is done. The vertical alignment for the returns is not done until 
the primary road is modeled so the secondary road vertical alignment can be properly tied into it. 

Sequence-wise, once the primary road design model is created and reviewed, the geometry for 
the secondary road can be created, followed by the return geometry. 

In this module, both the horizontal and vertical alignments for the secondary road have also been 
created to expedite this modeling. It is assumed that anyone working through this module already 
has that layout expertise. 

[ŜǘΩǎ review and verify the secondary road geometry before moving forward. 

  



3D Roadway Design ς Advanced Training                                                                           Module 13 ς Intersections 

P a g e | 14                                                 Oregon Department of Transportation                                              June 2015  

3D InRoads Design 

2) Create a Profile for the secondary road along its centerline. 

View the original ground as well as the primary road design surface. 

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

 
4) For orientation, establish some appropriate settings and view the ER horizontal 

alignment and stationing, along with the HSc alignment and stationing. 

 
[ŜǘΩǎ Řiscuss how the secondary road modeling will be broken up. First, notice that the direction of 
the ER alignment 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 the northerly portion of ER from Station 58+00  to about 60+50 . 

b. Scenario 2 will model the southerly portion of ER from about Station 61+00  to 62+50 . 

The focus moving forward will be the northerly portion. The southerly portion will be added in 
Scenario 2, followed by a primary road approach added in Scenario 3. 
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Intersection Returns 
Once the horizontal and vertical alignments are complete for both the primary and secondary 
roads, the intersection return alignments can be constructed. The purpose will be to use them as 
controls in the ROADWAY DESIGNER later, 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 control is to correctly identify 
the horizontal width and vertical position for the newly developed return geometry.  

1) Go to the MULTICENTER CURVE tool under GEOMETRY > UTILITIES. 

You will be constructing the horizontal and vertical alignments for the northerly returns only. 

 

 

 

 

 

2) Set up the command to create the ERnw return using this horizontal criteria: 

 ̧ Alignment 1 will be the primary road, HSc 

 ̧ Alignment 2 will be the secondary road, ER 

 ̧ Width 1 = 41.693 ô (determined by the offset of the EP_L in the ROADWAY DESIGNER)  

 
 ̧ Width 2 = 23.693ô (based on the offset for the EP_L of the ER- Line  template) 

 
 ̧ Radius 1 = 76. 404ô (75ô radius to the top face of curb, CurbTF , plus 1.404ô) 

For the purposes of this module, a very simple curve will be created. On your project, you should 
use whatever curve geometry is required. Know that you are not required to use this tool to 
create these returns. Any horizontal or vertical technique will work since the end goal here is just 
to create horizontal and vertical alignments to control the transition between these two roads. 

TIP: The MULTICENTER CURVE tool can construct One Center, Two Center and Three Center 

curves. The dialog box is intuitive and only requires referencing the graphical representation 

of the curve, and an awareness of the Alignment 1 and Alignment 2 designations. 
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3) Go to the ADVANCED tab and establish these settings for the vertical alignment: 

The Name given here will become the name for both the horizontal and vertical alignments.  In 
order to have a different vertical alignment name, like ERnwvΣ ȅƻǳΩƭƭ ƘŀǾŜ ǘƻ Ǝƻ ǘƻ ǘƘŜ RENAME 

GEOMETRY cƻƳƳŀƴŘ ŀƴŘ ǊŜƴŀƳŜ ƛǘ ŀŦǘŜǊ ƛǘΩs been created. (Feel free to do this in this module on 
your own.) 

 ̧ Name = ERnw 

 ̧ Description = (Something appropriate ) 

 ̧ Toggle on to Create Vertical Alignment 

 ̧ First Selected Alignment set to Gradient = - 2.00%  (based on template cross slope, and 
accounting for any Superelevation that may be occurring adjacent to the return). 

 ̧ Second Selected Alignment set to Gradient = - 2.00%  (based on template cross slope, 
and accounting for any Superelevation that may be occurring adjacent to the return). 

 ̧ Length to Extend Ends = 10ô (this extension is only applied to the vertical alignment) 

The settings on the MAIN and ADVANCED tabs should look like this: 

     

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, here is the sequence of the prompts that you will see in 
the lower left of the MicroStation frame. 

a. ά> Identify first alignment/Resetέ 

b. ά> Identify second alignment/Reset for new first alignmentέ 

c. ά> Identify quadrant for return/Reset for new second alignmentέ 

d. ά> Accept/Rejectέ 
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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. 

 

 

TIP: The MULTICENTER CURVE command is one of those tools that steps through a specific 

sequence of prompted requests. At any time you can <Reset> and back up a step. At the end 

ƻŦ ǘƘŜ ŎƻƳƳŀƴŘ ŜȄŜŎǳǘƛƻƴΣ ȅƻǳ Ƴǳǎǘ ΨōŀŎƪ ƻǳǘΩ ƻŦ ǘƘŜ ǘƻƻƭ ǎǘŜǇ ōȅ ǎǘŜǇ ƛƴ ƻǊŘŜǊ ǘƻ ŜȄƛǘ ƛǘΦ 

TIP: At the end of the MULTICENTER CURVE command, once the new return is accepted, a 

prompt to identify quadrant appears. If the other returns have the exact same geometric 

criteria, those other quadrants can be selected to quickly create those returns. Note 

incremental geometry naming will occur, potentially requiring the geometry to be renamed. 
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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 at this point if any drainage or ADA-compliant cross slope issues expose themselves, use 
the vertical design and editing tools to modify the vertical alignment to address the problems. 

 

 

Station Identification for Corridor Edits 
Now, based on these new returns, the primary road stationing for the start and end of the new 
template that will run through the intersection can be defined. 

This can be done using a method like HORIZONTAL TRACKING or GENERAL TRACKING to identify the 
primary road stations 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. 
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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 CREATE TEMPLATE command and browse to the Templates folder. 

A new template will be created for this stretch of primary road. The ECs, curbing and sidewalk will 
not be running through the intersection with the secondary road. This is done here with the 
templates to eliminate partially deleting breaklines in the surface later, as was done with the 
driveway modeling in 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 this stage, the template should look like this on the left side: 

 

The AggBase  component will be 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. 
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The sequence for the next few steps in this module is not rigid, as there are other ways to 
accomplish the same result, which is to remove the AggBase  under the earlier curb location 
while retaining the integrity of the wearing and base course components. 

3) Delete the CurbBB  and CurbB F template points. 

These instructions are in generic terms (not designating _L  and _R) to steer you away from being 
too rote in future applications. 

 

4) Delete the CurbBB- SG template point. 

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

 ̧ EP- BC should be horizontally directly under the EP. 

 ̧ EP- AB should be horizontally directly under the EP- BC. 

 ̧ EP- SG should be horizontally directly under the EP- AB. 

 

 

 

 

The revised template should look like this: 

 
6) [Save] and [Close] the CREATE TEMPLATE tool. 

  

ALERT: There is always the potential for un-constraining points when you edit and / or 

remove components from existing templates. Be attentive to this and be sure to address 

these points appropriately if you see them. 
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7) Go to the ROADWAY DESIGNER, set the primary corridor (HSc- East ) active, and then open 

the TEMPLATE DROPS. 

8) Add a template drop with the newly created óintersectionô template at the station that 
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 so the Enable should be off.  

10) Add another template entry with the same óintersectionô template at the station on the 
other end of the intersection. 

 

 

 

 

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. 

 
13) [Close] the TEMPLATE DROPS dialog. 

14) Add a KEY STATION at Station 517+74.356 0 to 

introduce a modeling drop prior to the 
intersection, and carry forward the template 
dropped at 513+40 . 

This is needed since the modeling interval is 5.00ô, which would place the last full template drop 
at 517+70 . A KEY STATION will continue the full road section modeling right up to the intersection. 

15) [Save] the IRD. 
  

ALERT: The precision of the inputs shown throughout this module may not always be 

consistent with the values shown in the steps. Do not be alarmed by this, the decimal 

precision, discussed in more detail later, is often adjusted while working with InRoads. 
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16) Go to TOOLS > OPTIONS and make sure the Include Critical Sections options are all 

toggled on. This will improve the modeling accuracy within the ROADWAY DESIGNER. 

Make sure these options are toggled on throughout this module; otherwise, your results may not 
be the same as shown here. Make sure you understand the implications of each toggle option. 

17) [Process All] and review the results in the ROADWAY DESIGNER views. 

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

 

Building the Secondary Corridor 
The following methodology applies particularly well to skewed intersections. This is discussed and 
expanded upon in Other Details at the end of this module. 

The approach is to model the secondary road in three pieces, in separate corridors. 

a. The principal roadway on both the left and right sides, up to the first return 

b. The NW return 

c. The NE return 

 
Then, using the strength of the ROADWAY DESIGNER, these three separate corridors will be 
combined along with the primary corridor to produce a single surface. 



3D Roadway Design ς Advanced Training                                                                                  Module 13 ς Intersections 

June 2015                                              Oregon Department of Transportation                                               P a g e | 23 

3D InRoads Design 

¢ƘŜǊŜ Ŏŀƴ ōŜ ǾŀǊƛŀǘƛƻƴǎ ƻƴ ǘƘƛǎ ǿƘŜǊŜ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ǊƻŀŘ ŎƻǊǊƛŘƻǊ άAέ ƛǎ ŎŀǊǊƛŜŘ ǘƻ the primary 
road and the return modeling is confined to the EPs of the secondary road as well as the primary 
road. 

Moving forward, the main template for this roadway has already been created in the template 
library ς ER- Line . This template will be used to create an additional template that will only 
contain the left, or east, side. 

1) Open the CREATE TEMPLATE command and browse to the Templates folder. 

2) Copy ER- Line  to ER- Line_le ft , and remove the entire right side. 

 

 

 

 

The revised template should look like this: 

 
3) [Save] and [Close] the CREATE TEMPLATE tool. 

Earlier, stationing was determined along the primary road in reference to the new return 
geometry. The same thing was done here, and below ŀǊŜ ǘƘŜ ǊŜǎǳƭǘǎΦ ²ŜΩƭƭ ƴŜŜŘ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ 
when setting up the secondary road corridor, and precise stationing extraction skills are valuable. 

 

NOTE: Although merging components together makes for a cleaner looking template (like 
was done in the pavement section of this template when it was created), it makes 
modifying them later a bit more difficult and involved. 
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4) Go to the ROADWAY DESIGNER, and 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 the NE return) 

Additional commentary on this Stop Station is in Other Details, the last section of this module. 

 
5) [Close] and then open the TEMPLATE DROPS. 

6) [Add] the first template drop using the full section at the start of the alignment. 

 
7) Next, [Add] the ER- Line_l eft  template at Station 59+10.3403  to model the 

southerly west side of area óAô shown earlier. 

Make sure you are referring back to earlier diagrams and instruction so you understand why these 
values are being used here. If you are not following the entries that you are adding, do not move 
forward. Go back and review earlier material until you understand why this is being done this way. 
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8) Disable the transition on this entry. 

This can be disabled since the template 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 TEMPLATE DROPS dialog box, [Process All] and review the results. 

If you review the model, see if you can tell that the right side (west side) modeling is stopping 
short of the return at station 59+10.00 Φ LǘΩǎ barely noticeable because ƛǘΩǎ ǎƻ ǎƳŀƭƭΤ ƘƻǿŜǾŜǊΣ ƛǘ 
can be seen if you zoom into that area. 

That is the last full section on the west side before it jumps to the half section at 59+10.34 03 . 
Because of the modeling interval, this will need to be addressed; otherwise, there will be a gap in 
the modeling of the components between the end of this corridor and the return corridor. 

 
10) [Add] a KEY STATION at 59+10.3402 . 

Consider this an expanded 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: 

 ̧ LǘΩǎ Ŝŀǎȅ ŦƻǊ ƻǘƘŜǊǎ ǘƻ ƛƴǘǳƛǘƛǾŜƭȅ ƻōǎŜǊǾŜ 
ǿƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎ 

 ̧ Template Drops are often reviewed when 
familiarizing yourself with a project 

 ̧ It provides an opportunity for future editing 
and control 

 ̧ LǘΩǎ ƘƛǎǘƻǊƛŎŀƭƭȅ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ŜȄǇŜǊƛŜƴŎŜŘ 
users have being doing for some time 

However, there is another way to accomplish the same 
thing ς a KEY STATION. 

The addition of a KEY STATION tells InRoads to process a 
modeling section at that location. This entry will produce the same results in this corridor as the 
earlier template entry. 

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

The modeling should now continue to the beginning of the returns on both the left and right sides 
of the secondary road. 

 

 

 

 

TIP: Practice reviewing the modeling results in the ROADWAY DESIGNER ǾƛŜǿǎΦ ¢ǊǳŜΣ ƛǘΩǎ ƴƻǘ 

like reviewing the resulting surface information in MicroStation with all of its referencing 

capability, but with close attention, it can be sufficiently revealing. 
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Intersection Return Modeling 
Now, modeling the returns will be the focus. 

1) [Save] and [Close] the ROADWAY DESIGNER, and open the 

CREATE TEMPLATE tool, or just go directly to the templates 

from the ROADWAY DESIGNER menu. 

2) Browse to the Advanced Components folder and then to 
the Intersection Returns. 

The templates here have been created based on these project 
sections, but can also be used as reference for future project 
templates, or modified to suit your needs. 

3) Do a review of these templates at the level of your skills. 

They are all essentially the same, with naming variations depending on which side of the model 
they are used on. There will be more about why these naming variants were developed shortly, 
but for now, walk through the next few steps to gain some insight into their application. 

 

4) Zooming into the gutter area shows a significant detail of these templates. 

 
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 are DISPLAY RULES attached to some of 
these components, as well as several component Parent-Child relationships. Feel free to explore 
this level of configuration if you are comfortable with it. It would be important to understand this 
level of functionality for debugging and editing purposes; however, it is not necessarily critical for 
utilization, especially in this module. 
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In this scenario, the template will run along the horizontal and vertical alignment of the return, 
while the outer point of the template is attached as a POINT CONTROL, first to the primary road EP, 
and then to the secondary road centerline. This will also construct the structural components. 

 
6) Close the CREATE TEMPLATE tool when you are done with the review. 

7) Go to the ROADWAY DESIGNER, and create a Corridor for the first return called ER_nw. 

 

8) [Close] the MANAGE CORRIDORS and open the TEMPLATE DROPS. 

The point naming convention is something that has to be considered here. This intersection and 
these returns in particular are on the left side of the primary road, and therefore could be given a 
ΨƭŜŦǘΩ ŘŜǎƛƎƴŀǘƻǊ for that reason. They are also adjacent to the secondary road and could be 
ƻǊƛŜƴǘŜŘ ΨƭŜŦǘΩ ŀƴŘ ΨǊƛƎƘǘΩ ŦǊƻƳ ǘƘŀǘ ŎŜƴǘŜǊƭƛƴŜΦ  Since these returns are being considered part of 
the secondary roadway model, tƘŀǘΩǎ ǿƘŀǘ ǿƛƭƭ ōŜ ǳǎŜŘ ƘŜǊŜΦ 

Now, keep something else in mind. The left 
(_L) and right (_R) designators are part of 
the template construction and point naming. 
¢ƘƻǎŜ ŘŜǎƛƎƴŀǘƻǊǎ ǊŜŀƭƭȅ ŀǊŜƴΩǘ ŀǿŀǊŜ ƻŦ 
whether the point is actually on the right or 
left side of the centerline when they are used 
during modeling. Moreover, in this instance 
we are modeling from the return geometry 
that has its own left and right. The return left 
and right has nothing to do with the 
centerline left and right, but everything to 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. The first return to be modeled is on the right side (west) of the secondary road (decided to 
be the reference in this instance), so we want to make sure to use _R template points. 

b. In this instance, the template will be primarily modeling the left side of the return 
alignment, so the _Left  template will be used. 

c. However, because the side designators (based on the secondary alignment location) need to 
be _R, the ER- Return_LeftR  template will be used.  

9) [Add] the ER- Return_LeftR   template drop. 

This template will be used along the entire return. 

The way that this will be modeled is this: 

a. The main return template will run 
along the horizontal and vertical 
alignments of the return 

b. The outer edge of the return 
template, representing the 
pavement edge, will run along the 
EP_L of the primary road until it 

meets the secondary road 

c. Then the outer edge of the return 
template will track along the 
horizontal and vertical alignments 
of the secondary road until it 
reaches the end of the return. 

 

 

 

 

 

 

 

 

 

 

The points with the X- EPCL prefix are the potential template points that will be assigned POINT 

CONTROLS, following either the EP of the primary road or the CL of the secondary road. Note that 
the Horizontal Offsets are very slightly away from the control path. This is done to avoid 
overlapping breaklines with the adjacent corridor modeling. 

In this instance, the X- EPCL_R point of the return template is to follow the EP_L of the primary 
road corridor, and then continue (following another point control) along the horizontal and 
vertical alignment, ER and ERV, of the secondary road. These use a Mode set to Both in order to 
control the Horizontal as well as the Vertical location. Vertically there are no offsets applied, 
whereas horizontally they are offset - 0.001  to eliminate any duplicate breaklines. 

TIP: When establishing POINT CONTROLS, the Start and Stop Stations Limits can be 

determined by using the Locate / Target button next to those fields. Selecting that button 

tracks within the ROADWAY DESIGNER plan view window, but holding down <CTRL> and 

selecting the button allows selection to be made from the MicroStation view. 

ALERT: When defining the Start and Stop locations for any Station Limits in the ROADWAY 

DESIGNERΣ ƛǘΩǎ ōŜǎǘ ǘƻ ǳǎŜ ǘƘŜ Locate buttons unless you know the exact station value. 
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10) Go to the POINT CONTROLS and add the following controls: 

If you understand exactly how to create the necessary point controls, feel free to create them at 
this time. Otherwise, review the following dialog boxes and subsequent explanations for 
additional information and direction.  
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[ŜǘΩǎ ŘƛǎŎǳǎǎ ŀ ŦŜǿ ƻŦ ǘƘŜǎŜ ǎǘŀǘƛƻƴ ŜƴǘǊƛŜǎΦ 

The template itself will run along the return 
alignment. 

The two POINT CONTROLS just created will 
stretch the return template edge along two 
controls. The first control is the EP of the 
primary road corridor. This will ensure that 
the return grading will match whatever the 
edge of pavement of the primary road 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.  

The most critical station here is the Stop on the first control and the Start of the second control; 
these are the same point. This station coincides with the intersection of these two external 
controls ς the EP_L of the primary road and the CL ƻŦ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ǊƻŀŘΦ LǘΩǎ ŎǊƛǘƛŎŀƭ ǘƻ ƎŜǘ this 

station accurately located. One method of doing this is using the InRoads locate button in 
conjunction with the intersection snap in MicroStation to snap to the intersection of those two 
features displayed in MicroStation. Depending on the Precision defined in the InRoads PROJECT 

OPTIONS, this value (0+80.0210515 Χύ Ƴŀȅ ōŜ ǎƘƻǿƴ ŀǎ .0211  or .02105  or some other level 

of precision based on your results and other modeling criteria. 

 

 

 

 

 

 

In summary, three critical stations need to be identified for these point controls: 

a. The Start of the first point control, 0+00.0000  in this case 

b. The Stop station of the first point control / the Start station of the second point control, 
which is the station at the intersection of the primary road EP and the secondary CL 

c. The Stop station for the second point control, which is the exact end station of the return 
geometry 

TIPΥ ¢ƘŜ ǇǊŜŎƛǎƛƻƴ ǎƘƻǿƴ ƛƴ ŀƴȅ ƴǳƳŜǊƛŎ ŦƛŜƭŘ ƛǎ ŀ ΨǊƻǳƴŘŜŘΩ ǾŀƭǳŜ ƻŦ ǘƘŜ ŀŎǘǳŀƭ ǾŀƭǳŜΦ ¢ƘŜ 

amount of digits past the decimal is controlled by the Precision settings in the InRoads 

PROJECT OPTIONS and can be changed at any time to view a more exact representation of the 

number. 
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11) Now set up the modeling for the other return the same way. Here are a few tips: 

 ̧ Create a new corridor. 

 ̧ Think through the template direction; then do what needs done in the TEMPLATE DROPS. 

 ̧ Modify or add the POINT CONTROLS to track along the primary EP_L and secondary 
horizontal and vertical centerline, making sure that the ΨƘŀƴŘ-ƻŦŦΩ stationing at the 
intersection of the primary road EP and secondary road CL is correct. 

 ̧ 5ƻƴΩǘ ŦƻǊƎŜǘ ǘƘŜ ƳƛƴƻǊ ƘƻǊƛȊƻƴǘŀƭ ƻŦŦǎŜǘ ǘƻ ŀŘŘǊŜǎǎ ŀƴȅ ƻǾŜǊƭŀǇǇƛƴƎ ōǊŜŀƪƭƛƴŜǎ, which in 
this case are positive (+) versus the other negative (-) values. 

 
12) Compare your work to what is shown here: 
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13) Make sure youôve saved the IRD. 

The next activity will be to combine these four corridors into a single design surface. 
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End Condition Clean- Up 
This is not specifically part of intersection modeling, and is being pointed out here just as a 
reminder to review your project model for any areas requiring additional work. 

After setting up a corridor, you should [Process All], 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 End Conditions that should be addressed. 

Reviewing the plan view in the ROADWAY DESIGNER reveals a few EC transitional issues. 

 
These can be addressed using the END CONDITION EXCEPTIONS. 

   



3D Roadway Design ς Advanced Training                                                                           Module 13 ς Intersections 

P a g e | 34                                                 Oregon Department of Transportation                                              June 2015  

3D InRoads Design 

If these areas are not addressed, the gaps will be visible whenever the components 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 find and therefore are often 
addressed after the surface has been created by the ROADWAY DESIGNER and the MicroStation 
display and review is done. Addressing these areas only requires revisiting that corridor in the 
Roadway Designer and adding the END CONDITION EXCEPTIONS at the appropriate stations and then 
following through with the required transition editing. 
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Creating Design Model ® North 
All of these corridors ǎƘƻǳƭŘ Ŧƛǘ ǘƻƎŜǘƘŜǊ ƭƛƪŜ ǇƛŜŎŜǎ ƻŦ ŀ ǇǳȊȊƭŜ ǎƛƴŎŜ ŀƭƭ ƻŦ ǘƘŜ ΨƧƻƛƴΩ ƭƻŎŀǘƛƻƴǎ ǿŜǊŜ 
woven together by POINT CONTROLS. 

When this composite model is created, the ROADWAY DESIGNER tool to Create Surface has a few 
options in the lower right to display the Features or Components in the Plan View. 

 

We will do this, but for clarity, this information will be displayed in a new MicroStation model, not 
ǘƘŜ 5Db ƳƻŘŜƭ ǘƘŀǘ ǿŜΩǾŜ ōŜŜƴ ǿƻǊƪƛƴƎ ƛƴ up until this point. 

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 of Components in a surface can be done from the VIEW COMPONENTS tool, but there is 
also an option to view Components under Display in Plan View on the CREATE SURFACE dialog box. 

Currently there is a difference in the display of components using this toggle option during surface 
creation and the VIEW COMPONENTS tool under the SURFACE commands, resulting in variations 
between the displays. One significant difference is that the VIEW COMPONENTS tool does not 
account for Secondary Alignments or KEY STATIONS that may have been used to produce that 
model. Beyond that, other component display oddities can occur as shown below. 

 
Component Display from the Create Surface tool 

 
Component Display from the View Components Command 

For this reason, moving forward, the components will be displayed from the ROADWAY DESIGNER at 
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 Module 2, Visualization, there are some 
benefits in doing this. 
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Creating the Composite Model 
1) Go to CREATE SURFACE on the ROADWAY DESIGNER dialog 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 here are unclear, make sure you look at the Help file or review earlier 
material to ensure that you understand why certain settings are either on or off. 

Other commentary: 

 ̧ Toggles such as Add Transverse Features may or may not be applied on your project 
based on your intended results. 

 ̧ Densify Using Chord Height Tolerance will also potentially be toggled on. 

 ̧ As mentioned earlier, we will be toggling on Components in the Display in Plan View 
section. 
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3) View and display your resulting surface as needed by: 

a. Viewing / displaying COMPONENTS / TRIANGLES / CONTOURS in plan view 

b. Display 3D views 

c. Review drainage with TRICKLE tool 

4) [Save] the design Surface. 
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If you review the model closely, you may find areas that require some attention. 

In this model, one particular item will be addressed; missing curb components. 

 

 

 

 

 

 

 

 

The two areas to be addressed are on the returns as they converge with the primary roadway. 

 

   

The problem is the curb component has not formed in those two areas; the triangulation is 
actually fine in this model in these areas. 

This will be addressed by adding a few KEY STATIONS to force additional modeling to occur in those 
ŀǊŜŀǎΦ Lƴ ǎƻƳŜ ŎŀǎŜΣ ǘƘŜ ƻƴƭȅ ΨǎŎƛŜƴŎŜΩ ǘƻ ƪƴƻǿƛƴƎ ǿƘŜǊŜ ǘƻ ŀŘŘ ǘƘŜ KEY STATIONS ƛǎ ΨǘǊƛŀƭ ŀƴŘ 
ŜǊǊƻǊΩΦ ¢Ƙƛǎ ƛǎƴΩǘ ŀ ǇǊƻōƭŜƳ ǎƛnce it is easy to add and remove these additional modeling drops. 

TIP: Missing components from a corridor model surface do not necessary have to be fixed. 

Of more importance is that the breaklines have been properly created, and the surface 

triangulation looks correct. Failure 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 important, then some extra time will be needed to ensure that the 

components are being created adequately. 
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5) Go to the ROADWAY DESIGNER and set the Corridor to ER_nw. 

6) Before moving to the next step, feel free to determine the best KEY STATION to add to the 

return corridors that will result in the curb component being constructed. The process will 
consist of adding a KEY STATION, creating a new model, and viewing the results. Based on 

the results, add an additional KEY STATION and check the results. The entire process is an 

iteration of adding and removing KEY STATIONS and determining which ones are needed. 

Unfortunately, the ROADWAY DESIGNER does 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 
created is to view the components in the MicroStation view while creating the surface. 

To narrow down where to start applying a KEY STATION, start with stations that are at the up-
station portion of the missing component. More often than not, missing component creation is 
caused by a failure to have a modeled section at a station just before a successfully created 
component. 

7) Enter two new KEY STATIONS to the ER_nw corridor: 

 ̧ Station 0+03.9260  

 ̧ Station 0+03.9270  

 

8) Now add these same KEY STATIONS to the ER_ne corridor. 

Luckily in this case, the same KEY STATIONS work for both since the stationing is the same, the 
returns were created the same way, and they are both modeled identically. 

 

9) After the KEY STATIONS have been finalized, create a new design surface for scenario 1 

and review the results. 
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Structural Pavement Section Transitioning 
The final area that will be looked at on this particular intersection is the structural pavement 
section, and specifically the aggregate base course.  Currently the full primary road structural 
section is directly adjacent to the full secondary road structural section like this: 

 

When two structural sections meet like this, a decision has to be made as to how they will join. 

A few options are: 

a. Leave all layers in the adjoining sections at their original design depths 

 

b. Develop some sort of transition from one section (usually the thinner one) to gradually (over 
some defined distance) meet the thickness of the adjoining section as it approaches it 

 

c. Leave some layers static and unchanging, while developing the transitional depth on only 
certain layers 

 

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

From a simplistic standpoint, various tools can be used to model these transitions, including: 

 ̧ Using Point Controls 

 ̧ Using Parametric Constraints 

 ̧ Using Template transitioning 

 ̧ Using additional Components 


