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Street and Utility Design with Point Clouds
Shaun Wright
City of Kelso
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About the speaker
Shaun Wright
Engineer in the Community Development Department at the
City of Kelso, Washington, holding a BS degree in Civil
Engineering and having 5 years of experience in private land
development and public infrastructure improvements. Currently
designing and drafting public improvements, managing
construction activities, reviewing engineered plans, maintaining
GIS data and improving process automation with Python and
Dynamo.
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LEARNING OBJECTIVES

Objective 1 - Identify the advantages that point clouds
provide for the design of public improvements.

Objective 2 - Discuss the difficulties and disadvantages of
integrating point clouds into existing design workflows.

Objective 3 - Evaluate the cost of including lidar scanning in
consultant contracts.
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Point Clouds?
• A set of data points in space
with Cartesian coordinates
(X, Y, Z).
• Can be small or massive in
scale.
• Can have a color value
associated to each point.
Source: Florent Poux, Ph.D.

• Can be geo-referenced to
vertical and horizontal
control.
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ADVANTAGES OF POINT CLOUDS

Visual Credit: AVEVA Point Cloud
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Advantages of Point Clouds

N. Pacific Ave. Kelso, WA, Point Cloud
from N. Pacific, 4th, 5th & Oak
Street Improvements
Surveyor: Gibbs & Olson

Point clouds provide a rich dataset that is full of useful information.
Their ability to document the existing conditions of a site are far beyond the
capabilities of simple lines and symbols in a 2‐dimensional space.
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Advantages of Point Clouds

Ramp Design
N. Pacific, 4th, 5th & Oak
Street Improvements

An exact representation of existing conditions.
Understanding and matching into existing conditions has never been
easier, especially for remote design! Surface features such as buildings,
doorways, light poles and more are represented accurately.
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Advantages of Point Clouds

Existing Water Main?
N. Pacific, 4th, 5th & Oak
Street Improvements

So much detail, you can find some interesting stuff!
A manhole, but with blue paint coming off it? There’s a gate valve under
that manhole cover?
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Advantages of Point Clouds
Ramp Design
N. Pacific, 4th, 5th & Oak
Street Improvements

Access to data we didn’t know we needed, until we did.
During design, we decided to remove this brick but did not have the
surveyor explicitly “shoot” the edge of brick or curb breaks. However, the
point cloud contained the data we needed to add this to our design.
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Advantages of Point Clouds
Ramp Design
N. Pacific, 4th, 5th & Oak
Street Improvements

Vertical Measurements.
(Push button to landing)

Existing Traffic Lights
N. Pacific, 4th, 5th & Oak
Street Improvements

Vertical data!

We didn’t re‐align the lane lines. But if we did, we
would have utilized the point cloud to find the
location of traffic heads to check their alignment with
respect to the new drive lanes.
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Advantages of Point Clouds

Utility Design
N. Pacific, 4th, 5th & Oak
Street Improvements

Utility design benefits from point clouds.
Utility designs can be reviewed, during design and construction, with
respect to an accurate 3d model of the existing site. This makes review
during design and construction easier.
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DISADVANTAGES OF POINT CLOUDS
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Disadvantages of Point Clouds

Large and heavy files. Beware the “lag”.

For modern programs that are built specifically for viewing and modeling
large 3d datasets, like infraworks and Navisworks, a file of this size works
flawlessly. However, when brought into AutoCAD or Civil 3D, performance
can be dramatically reduced.
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Disadvantages of Point Clouds

I wanted the curb, not cars!
Point clouds collect everything. If a team wants a cleaner and more
usable point cloud, the data will have to be cleaned (often manually
with point selection tools).
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Disadvantages of Point Clouds

Flourent Poux, Ph.D.

We often can’t work directly with a point cloud. We normally
work with sematic models. Surfaces, Meshes, Curves, Ect.
We need to find a way to extract feature from point clouds. Currently, it is
typical to extract data manually in a complex and time consuming manner.
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Disadvantages of Point Clouds

C3D Point Cloud
to Surface Tool

Manually
modified surface

Automatic feature extraction may fail or be unavailable.
When trying to produce a civil 3d surface from the point cloud data, our
design team was getting unreliable results from civil 3D/Infraworks.
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Disadvantages of Point Clouds

Zoomed out vs.
zoomed in

Why can’t you just trace the data? It’s all right there!
When viewing a point cloud from afar, the features seem obvious.
However, when you zoom in, the space between the points is much more
apparent and snapping onto the correct point becomes incredibly difficult.
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Disadvantages of Point Clouds

Infraworks Linear Feature Extraction

Specialized tools needed for feature extraction.
Our team had to utilize a specialized linear feature extraction tool in
Infraworks to generate clean breaklines for the production of our elevation
surface.
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Disadvantages of Point Clouds

Civil 3D

Point Cloud Classification Using
Unsupervised Machine Learning
Flourent Poux, Ph.D.

Dynamo

BUT Software is improving and the community is building tools!
With every update to Autodesk software and similar software packages, the tools
improve. Additionally, the design community is making strides in improving
feature extraction.
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Disadvantages of Point Clouds

Civil 3D

Find Point Cloud Patterns (Machine
Learning)
Ramiz Mohareb, Senior Structural Engineer

Dynamo

BUT Software is improving and the community is building tools!
With every update to Autodesk software and similar software packages, the tools
improve. Additionally, the design community is making strides in improving
feature extraction.
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Disadvantages of Point Clouds

Civil 3D

Find Point Cloud Patterns (Machine
Learning)
Ramiz Mohareb, Senior Structural Engineer

Dynamo

BUT Software is improving and the community is building tools!
With every update to Autodesk software and similar software packages, the tools
improve. Additionally, the design community is making strides in improving
feature extraction.
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COST OF INCORPORATING POINT CLOUDS
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Costs of Incorporating Point Clouds
Current Budget:
Construction Budget: $742,000
Design Budget: $188,000
Total Budget: $929,000
Estimated Survey Costs:
Option 1: Total Station & Scan
$19,500
Option 2: Total Station (No Scan):
$12,500
Net scan cost = $7,000

Upcoming Bike & Pedestrian Improvements for the City of
Kelso
24

How expensive would it be to incorporate point cloud scanning into our
upcoming Bike/Pedestrian Project?
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Costs of Incorporating Point Clouds
Results:
•
•
•

Scan increases survey cost by 56%.
Surveying cost is 6.6% 10.3% of
total design estimate.
Surveying is 1.3% 2.1% of total
project estimate.

“I will advocate for incorporating point
cloud collection into the surveying
contracts for most future projects at
the City. I believe the benefits far
outweigh the costs.”

Upcoming Bike & Pedestrian Improvements for the City of
Kelso
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How expensive would it be to incorporate point cloud scanning into our
upcoming Bike/Pedestrian Project?
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