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Corridors—they aren't just for designing roads, that's for sure. You can make them do
some very amazing things, and in the process they can seem to break in the worst possible way. This
class will give you a behind-the-scenes look at how AutoCAD® Civil 3D® software creates corridors,
which will better help you to understand how to troubleshoot them. You will see some of the most
common corridor mistakes and learn how to fix them, some more advanced corridor troubleshooting,
how to choose the correct subassembly for the job (even if it's not obvious), and what to do if the correct
subassembly doesn't exist.

Learning Objectives
At the end of this class, you will be able to:


Understand how AutoCAD Civil 3D creates corridors



Identify common corridor mistakes and understand how to correct them



Effectively choose the correct subassembly for the job



Determine if a correct assembly does not exist and how to make one that does

About the Speaker
Jason has spent nearly 20 years in the civil engineering industry. He has practical field experience using
the software as well as real life CAD management and IT experience. He has worked with AutoCAD Civil
3D since the very first release, and has also worked with Land Desktop, Softdesk, and other related
CAD programs. From his years working with an Autodesk Value Added Reseller and Authorized Training
Center as well his years in the consulting world, he has a vast knowledge of customer issues and how to
resolve them. Having worked for three years in Autodesk Product Support, he now works for Autodesk
Premium Services assisting and training Enterprise level customers on the entire suite of Autodesk
Infrastructure products.
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Understand How AutoCAD Civil 3D Creates Corridors
Corridors – when that word comes up, people naturally associate it to transportation design. But
what is a corridor? The simplest explanation is that a corridor is any curvilinear object that can
be defined with an alignment, profile, and cross section. Sure, a corridor can model a roadway,
but it can also model bike paths, railways, irrigation ditches, streams, parking lots, holding
ponds, wind farms…the possibilities are endless as soon as you learn to visualize a design with
an alignment, profile, and cross section.

The models mentioned above can range from being extremely simple to being mind-numbingly
complex. When problems with models arise, they can sometimes be quite difficult to
troubleshoot. Before you can address a problem with your model, however, you need to know
how it is supposed to work. Here, you will learn how AutoCAD Civil 3D takes the individual
components of a corridor and turns them into a corridor model. Armed with this knowledge, you
can then more effectively spot and troubleshoot issues when modeling corridors.
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Step 1 – Boss, Boss - The Plane!

First, the program begins working
from the start of the alignment and
derives the X,Y coordinate of each
corridor station. It then queries the
referenced profile to get the Z
coordinate value, or elevation. This
X,Y,Z coordinate becomes the origin
for that corridor section, and a
vertical plane is set perpendicular to
the alignment at the corridor station.

Step 2 – Get the Point
Next, the subassembly adds points to the vertical plane. These points contain point codes
(such as TOC for Top of Curb or EOP for Edge of Pavement) that AutoCAD Civil 3D combines
with the code set style to draw and label the points and to connect feature lines. As the
assembly is processed, each assembly is
run in turn working from the inside to the
right, and then from the inside to the left.
For each subassembly, the origin of the
plane is reset to be the attachment point
of the subassembly – because of this, if
you use any subassemblies that rely on a
marked point, the order is very important
because the marked point needs to be
set before it is referenced. The
subassemblies that ships with the
program are designed in such a way that
they don’t know what came before them
or what comes after them – they are
independent entities. However, you can
pass values down the corridor from one
station to another.
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Step 3 – Connect the Dots
After the points are set in the
plane, AutoCAD Civil 3D plays a
game of ―connect the dots‖ with the
points to connect pairs of points.
This process creates links. These
links also have codes that the code
set uses for display and labeling
purposes. The codes are also used
to create corridor surfaces. Once
the links are created AutoCAD Civil
3D adds shapes to the closed
region of links. Like links and
points, shapes contain codes that
are used for display and labeling
purposes. These shapes can also
be utilized with QTO and volume
calculations, and can be used for solids extraction.

Step 4 – Assembly
The last step puts the whole
corridor model together – at this
time the points and links are all
connected to form feature lines,
which can also be used to create
corridor surfaces as well as for
grading purposes.
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Top Simple yet Common Corridor Mistakes
Some corridor problems are caused by very simple mistakes in the modeling process. Let’s take
a look at some of the more common mistakes and learn how to prevent or correct them.
Corridor Bowties
The first common corridor issue is referred to as a ―bowtie.‖ Users see this issue when corridor
daylight links overlap each other. But what causes this issue, and how can you fix it?
To answer this question, you need to
understand that a corridor is a cross sectional
based solution. This might seem obvious, but
understanding why this matters is important. As
you read earlier, when a corridor is created links
are built perpendicular to the baseline. When a
baseline enters a tight corner, the projection of a
given link can overlap a link that was created
earlier – remember, the program only considers
individual stations when creating a corridor, and
only the alignment, profile, and surface is
analyzed and used to create a single station. If
you look closely at the illustration, you can see
that each individual link is correct based on the
information that you provided, but the overall
result is not something that can be constructed.

There are essentially two ways to fix this – one
option is to simply adjust the subassembly
parameters in the affected region to something that
the corridor can correctly create. The second
option is to eliminate the daylight link over the
range of stations affected by the bowtie. Once the
corridor is created correctly, the last feature line in
the final model can be extracted and used in
conjunction with the grading tools to daylight to the
surface. This will not only provide a better overall
solution, but will be dynamic with any changes
made to the corridor model.
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Corridor Waterfalls
Corridor waterfalls might be interesting to look at, but they can completely destroy corridor
surfaces. A corridor waterfall occurs when a corridor suddenly makes a vertical drop down to a
zero elevation. This has two primary causes, and one rather simple fix.
The first cause is due to
rounding. Imagine that you
are drawing your profile
using any of the profile
transparent commands.
When asked to put in the
ending station, you simply
copy the station as the
label displays it. However,
most labels are created to
report only two decimal
places. For example, your
station might be listed as
10+00.00, but the actual
length of the alignment
might be 1,000.001 feet
long. That one-thousandth of a foot represents an alignment segment with no profile, which will
cause a waterfall.
The second cause is essentially the same, and can occur when care is not taken during the
graphical creation of the profile. If the profile is not snapped to the exact end of the alignment,
there might not be enough profile for the alignment.
The fix for this is simple, however: all you
have to do is make sure your profile goes
to the end of (or beyond) your alignment
extents. This will ensure that you have
enough profile for the corridor model and
waterfalls can be avoided.

6

Corridor Troubleshooting 101

Incorrect Corridor Surfaces

Datum surfaces are essential for accurate
quantity calculations. A common complaint by
customers is incorrect datum surface creation.
When the datum surface is created, the
program will draw the surface to the nearest
point if no correction is applied. When this
happens, you should go to the surfaces tab of
the corridor properties dialog and set your
overhang correction. There are two types of
overhang correction – top links and bottom
links. When set to top links, the surface will
look for the nearest top link to connect to as it
is being created. Setting this correction to bottom links will make the surface follow the bottom
links until no more bottom links exist before jumping to the top links. When creating datum
surfaces from links, you should always set the overhang correction to bottom links for proper
surface creation.
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Incorrect Corridor Surfaces – Part 2
Occasionally a user will report that their corridor does not daylight to a target surface in a
specific area. This tends to happen when not enough of the existing conditions are located by
the survey crew, which results in a surface that is not wide enough to accept the design
parameters. As long as you have your event viewer turned on, you will receive warnings alerting
you to this scenario. When this occurs, you have two options: you can either have the survey
crew return to the site to gather the required data or you can simply change your design
parameters to fit within the space allowed. The choice here will vary with each individual project.
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More Advanced Corridor Troubleshooting
Just like some corridor designs are more complex than others, some corridor problems are
more complex as well. Let’s take a look at some of the issues that require a little more
knowledge of the intricacies of corridor design so that you can troubleshoot the more complex
issues that you might encounter.
My Contours Don’t Tie Together!
Many designers think that design surface contours and existing surface contours should tie
together with smooth curves. While this may be more aesthetically pleasing on a set of plans,
you should remember that surfaces are built from triangles, and triangles by definition have no
curves. When two surfaces that are defined by triangles meet, as is the case with a corridor
surface and an existing surface, contours simply will not be ―nicely curved.‖
But what happens when the contours don’t tie in at all?
Think back to earlier when you learned how corridors are created by the software – remember
that subassemblies are designed in such a way that they don’t know what came before them or
what comes after them. Furthermore, these subassemblies are inserted on a specific interval,
so there are spaces between subassembly insertions with no defining data. When the corridor
surface is created, the program interpolates between these subassemblies to fill in the blank
space. In almost all situations, this works fine and you never notice any anomalies.
Occasionally, however, a problem will creep in and you’ll see that your contours do not daylight
correctly, especially out near the point of daylight.
This illustration is a somewhat exaggerated example, but it shows what can happen during
interpolation to give you incorrect results. Take a look at the vertical curve – the large circles
indicate the corridor insertion frequency. Since the corridor has to interpolate surface data
between subassemblies and triangles cannot be nicely curved, you can easily see what
happens in practice – the vertical curve is approximated by tessellation and may not represent
the actual elevation in the middle of the interpolation.
This situation can almost
always be fixed by simply
changing the insertion
frequency of the subassemblies
to a smaller number. This will
add more data points to the
curve approximation and make
the overall surface more
accurate. But remember – more
is not always better. You can
easily run into the law of
diminishing returns by forcing
an insertion frequency
extremely close together, which will diminish corridor performance. Practice with various
settings and you will be able to determine the correct insertion frequency for your scenario.
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Why are the Corridor Surface Contours Jagged?
While we’re on the subject of contours that may
not look as nice and smooth as you would like,
let’s talk about jagged contours on a corridor
surface. We’ve all seen it – contours that look like
stair steps are not how you want to depict a
surface.
This happens when you have long narrow
triangles. Anyone who has ever drawn contours
by hand knows that the contours must pass
through the triangles as directed by the TIN line.
What you end up with is a contour line that while
technically correct with the given information,
looks terrible.
There are two ways to handle this bothersome
issue. You could use surface edits to flip the
corridor surface triangles and smooth out the
contour, but some triangles cannot be flipped, and
the result sometimes makes a more jagged
contour. A much better solution is to smooth that
jagged surface out by using surface smoothing. When you use this, you should be picking the
Natural Neighbor Interpolation option and using the polygon option to pick only the jagged area
of the surface to smooth – you can smooth an
entire surface, but the number of points added
by this routine will definitely impact
performance. Depending on the size of the
area picked, you will pick grid spacing. Here, I
picked a one foot grid spacing since I had a
small area inside an intersection. As you can
see, adding the surface smoothing made this
contour look nice and smooth, and the best
part is that these surface edits will be
persistent and dynamic even if the corridor
model changes.
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Superelevation Isn’t Being Applied Correctly
Superelevated roadways are a vital part of any transportation design. Making your corridor
follow superelevation criteria can sometimes be a daunting task, especially with the varying
standards and requirements based on your geographic location.
There are a few things to check when you are applying superelevation to a corridor:
Superelevation must be calculated for the alignment. The process for doing this changed in the
2011 when the superelevation calculation was taken out of the alignment properties dialog and
put into its own tabular editor. Remember – before you can calculate superelevation, you must
have a design speed and roadway type specified for the alignment.
Once the superelevation is calculated for your alignment, you must make sure the
superelevation settings are specified for the subassembly that you are utilizing. The default
setting for the LandSuperelevationAOR (the most commonly used lane subassembly) is none –
that is, no superelevation will be applied. This must be set on a per-side basis to ensure that the
superelevation is applied correctly.
Shoulder treatment is something that must be configured correctly to work. Make sure you set
the shoulder control correctly in the calculate superelevation wizard so that superelevation will
be calculated correctly and then applied to the subassemblies correctly.
Just like with the lane subassemblies, make sure you set the superelevation parameters
correctly on the subassemblies. Once again, the default setting for superelevation slope is
―none.‖
What do you do with your subbase slope? Does it use a standard slope or should it follow the
shoulder slope? Your local design requirements will make this determination for you, but you
have to make sure you set it correctly.
Lastly, make sure all the settings match across the program – just because you set a value in
the calculate superelevation wizard does not automatically mean that the value will carry
through the entire design.
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Choosing the Correct Subassembly for the Job
When choosing a subassembly for your corridor, you can’t always just go by the subassembly
name. For example, if you want a simple cut or fill slope with no special design constraints, you
may not think to use the DaylightMultiIntercept. When you set an intercept interval of one, the
cut or fill slope will go to the surface once and stop. This can be the case for other
subassemblies as well – you may find some subassemblies can have uses above and beyond
what their name implies.
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What Does That Subassembly Actually DO?
If you are struggling with the correct subassembly to use or wondering what a particular
subassembly does, you should go to the help file. Yes, it sounds painfully obvious to read the
help file, but in this case the help file for subassemblies gives some very detailed information.
The first part of the help file draws an informative picture of the subassembly use, literally! For
each use case for the subassembly, a diagram is displayed showing how the subassembly will
behave and where various components of the subassembly are located.
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Next in the help file are various user-defined parameters that need to be set. Here, the
parameter is displayed, along with an inclusive description of the parameter, what type of input
is required, and the default setting for each parameter.

The second type of parameter is the target parameter. This describes the different target objects
that can be used to control each subassembly. For example, some elevation targets can utilize
a surface object, profile, feature line, 3D polyline, or survey figure.
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After the parameters are explained, the help file shows the various point, link, or shape codes
utilized by the subassembly. This might not be vital to your design parameters, but is useful
information to know when creating surfaces from your corridor or for visualization purposes.
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Lastly, A graphic depiction of the various link and shape codes is displayed. This helps to put
the link, point, and shape table into context and show you exactly where and how these items
are displayed.

The help file information described here is available for each and every standard subassembly
in AutoCAD Civil 3D. Some of the more complex subassemblies will display more information in
the help file, while the simple subassemblies will display less information, but a comprehensive
description of the subassembly will always be available.
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The Power of the Generic Link
The simplest, yet oftentimes most powerful subassemblies can be found on the Generic Links
tab of the tool palette. Here, you will find such gems as LinkSlopeToElevation,
LinkSlopeToSurface, LinkWidthAndSlope, and others. These subassemblies give a simplistic
approach to modeling and can often be customized with your own Link, Point, and Shape
codes.
Here, you can see one of the more powerful generic links
displayed – the LinkMulti subassembly. This particular
subassembly goes beyond the typical generic link and
allows you to create a closed subassembly (with shape,
of course) to model your corridor. As you can see, you
can add a specific number of links, custom link codes,
point codes, and shape codes. For simple requests,
creating a subassembly with this generic link can be
significantly easier than creating a new subassembly with
Autodesk Subassembly Composer.
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The Mysterious Marked Point
Some design scenarios might include an empty space between corridor components. For
example, think of a split roadway where the baselines are not perfectly parallel and have some
open space between them. The open space may vary in shape and size and make it impossible
to define a link to define to fulfill the design requirements. In this instance, you will want to use a
link that merely links links.
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Word play aside, the way you would handle this case would be to use two generic links – one is
the MarkedPoint subassembly, and the other is the LinkToMarkedPoint subassembly. This
allows you to drop in a point on one side and simply draw a link that connects it to another point.
There are actually two LinkToMarkedPoint subassemblies – LinkToMarkedPoint and
LinkedToMarkedPoint2. The difference between the two is in its application when the marked
point is on a different assembly baseline comparing to the link. If the two baselines are not
parallel, the subassembly’s application will not be in the same plane, which will make the length
of the link to marked point longer than it should be. In this scenario, you will want to use the
LinkToMarkedPoint2 subassembly. You should also keep in mind that you can’t utilize a
LinkToMarkedPoint subassembly until the MarkedPoint subassembly has been defined – the
order of operations is important here.

An additional feature of the MarkedPoint subassembly is that it can be used to drop in a simple
point that can be extracted for other uses.

19

Corridor Troubleshooting 101

Let the Conditional Subassemblies Decide
Rather than building many different assemblies and splitting a corridor up into multiple regions,
an alternative is to use conditional subassemblies. There are two different conditional
subassemblies – the ConditionalHorizontalTarget and the ConditionalCutOrFill.
The ConditionalHorizontalTarget subassembly applies different subassemblies to an assembly
based on whether an offset target is found at the corridor station. In this example there are two
conditions – target found and target not found. When the target (an alignment, polyline, or
survey figure) is not found, the assembly will apply a valley gutter with driveway subassembly to
the corridor. If the target is found, the assembly will apply a curb and gutter, sidewalk, and
daylight subassembly to the corridor. Distances can be set for this conditional subassembly to
determine how far the corridor looks out from the attachment point to try and find the target.
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The ConditionalCutOrFill subassembly applies different subassemblies to an assembly based
on whether a cut or fill condition exists and the amount of cut or fill that exists. In this example,
there are four conditions – two for fill and two for cut. For a fill condition, the link tests to see if
the fill is less than ten feet. If it is, then it applies a link to the surface at a 4:1 slope. If the fill is
greater than ten feet, a retaining wall subassembly will be applied. For a cut condition, the link
tests to see if the cut is less than ten feet. If it is, then it applies a link to the surface at a 4:1
slope. If the cut is greater than ten feet, a ditch is inserted at the back of the sidewalk outer
buffer and then a link is drawn from the back of the ditch to the target surface at a 2:1 slope.

As you can see, the great thing about conditional subassemblies is that you can use as many
links as you have design conditions to design, and conditional subassemblies can be linked to
other subassemblies to form a logical chain.
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Creating Custom Subassemblies
There may come a time when you find yourself looking for subassembly functionality that is not
standard in AutoCAD Civil 3D. Examples might include very simple standard designs for a
particular geographic area or a complex intelligent subassembly that contains extra logic or
complicated geometry. In the past you had two options: you could hire a consultant to develop
these subassemblies for you, or you could make the investment in time and money to learn a
programming language. Today, you have access to Autodesk Subassembly Composer.
Subassembly Composer is a standalone tool that allows you to create and modify
subassemblies without the need to use a programming language. This program utilizes a flow
chart with drag and drop tools to create points, links, shapes, and compute complex geometry
calculations. It has a preview window that lets you see your subassembly as it is being created,
and provides an extensive API to both query the subassembly that you are working with as well
as the alignment, profile, and surfaces that make up the corridor.
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Custom Subassemblies – From Simple…
This is an example of a very simple custom subassembly created with Subassembly Composer.
This user had a need for a simple precast curb subassembly. While the standard BasicCurb
subassembly in AutoCAD Civil 3D came close to meeting the design requirements, it simply
was not a true example of the design requirements. This subassembly was created with a
slightly sloped face and rounded top to meet requirements, and was relatively simple to model
in Subassembly composer.
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To Complex…
This example uses more complex math and test points to create a parabolic shaped daylight
link. As you can see, there are more points in this example and different types of points with a
much more complex workflow in Autodesk Subassembly Composer.
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Additional Resources

 Create Subassemblies That Think Outside the Box with
Subassembly Composer for AutoCAD® Civil 3D®
 Music for Your Brain: Advanced Lessons in the Subassembly
Composer
 Being Civil – Autodesk Customer Service and Support Blog
 AutoCAD Civil 3D 2013 Subassembly Reference
 AutoCAD Civil 3D 2013 Best Practices
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