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Over the course of three statewide snowstorms in the Winter of 2017, Colorado Department
of Transportation’s (CDOT) Division of Highway Maintenance reduced their use of solid
materials by 21% and their use of liquid materials by 56% on a small selection of roads in

Colorado. These reductions resulted in $180,000 of savings in material costs for CDOT.

These reductions can be attributed to the testing of a new technology, called ‘friction
sensors’-- electronic radars attached to the back end of supervisor trucks, which collect data
on the amount of friction, or grip, present on the roadway. The project to test and
implement the use of these sensors was led by the Manager of Winter Operations, David

Johnson, and the Director of Highway Maintenance, Kyle Lester.

One of the Teconer Friction Sensors installed on the back of a light fleet vehicle.

How it Works

The sensor relays information on pavement temperature changes, along with the level of
friction and moisture present along with a roadway, to the Maintenance Decision Support
System (MDSS)-- a web database that houses and maps all the weather data used by CDOT.
Currently, Winter Operations utilizes the MDSS to determine which segments of roadway

need salt, liquid materials, plowing, or a combination of treatments.

“If a worker is looking at the MDSS to understand the condition of the roadway and what sort
of treatments need to be applied, but the nearest point of data collection is 30 miles from
them, then that data is no longer helpful when determining the appropriate treatment of the
roadway” explained Johnson, “The emphasis behind our study
(https://drive.google.com/file/d/0BONw1RONA1yEVGJOemNmMNkVGUGtFaEQ2eFZHRTCOWWXQMnpZ/view?
usp=sharing) was to figure out how we take the roadway friction information gathered from

the sensors and use it for operational decision making, through real-time data”.
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By mapping site-specific data from the friction sensors, maintenance workers are able to
focus in on the areas that need treatment rather than treating whole sections of roadways.
The main advantage of using this software is a decreased usage of snow and ice removal
materials. So much so, that implementing this technology has shown to create impressive
savings for CDOT even during the pilot test study.

j 1 ._“

o o ion
1 IL" LV Uit

_ﬁ]'N’fn"““]’”'”""“*“r"”.’"‘*'l"‘tl‘”"'W'm"ﬁ;"f','“ J""'L'\"‘rm} \ ki "Im" ] W"" ik "w h h - " MJ

| g
1=

The input of friction data updates the MDSS interface to keep employees up-to-date on

the severity of road conditions.

Why CDOT Started Testing Friction Sensors

Johnson and Lester became involved in utilizing friction sensors after being approached by a
company named Vaisala, that asked if CDOT would be interested in piloting their sensors.
Vaisala is a company located in Colorado that, according to their website
(http://www.vaisala.com/en), “develops, manufactures, and markets products and services

for environmental and industrial measurement”.

Johnson and Lester used this piloting experience as an opportunity to evaluate the potential
of friction sensors by comparing material usage between recent storms that had similar
severity index ratings, where friction sensors were and were not deployed. As previously
mentioned, in just three storms, Winter Operations saved $180,000 and decreased their

environmental impact through the decreased use of roadway treatments.
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Because this test was done in a limited area of roadways over the course of just three
storms, it is projected that when implemented state-wide, with Colorado’s average 15

snowstorms per winter, that these sensors will save CDOT over a million dollars a year.

Total Material Usage Costs

Section 1 Section 2 $2,881, . Total

B With Sensors (FY18) W Without Sensors (FY17)

As you can see in the graph above, the savings in material costs between when sensors
were and were not used are significant.
This graph was developed by the Winter Operations team as a part of their August
2018 RTD Update
(https://docs.google.com/presentation/d/ 1FoUadq88wCMm9gXpE9cjttG7V1RfxtcxkcFOKK4Ping/edit?

usp=sharing) presentation.

Winter Operations tested four vendor’s friction sensors to compare the reliability of their
data; High Sierra, Teconer, Lufft, and Vaisala. Next, CDOT put the project out to bid for the
vendors that had a quality product. By selecting a sensor vendor through this type of bidding
process, CDOT can achieve the best quality results while making a financially conscious

choice.

Each sensor costs anywhere between $6,000 - $8,000. Currently, the bidding process for
these sensors is still active. Once a vendor has been selected, twenty-eight sensors will be
installed over two phases. The first fourteen sensors will be going out sometime between

October-November of 2018. The second phase will begin next Fall (2019).

Where the Sensors will be Implemented

The selection of locations that sensors would be installed was determined through a
multifaceted study that examined where the sensors would have the most positive impact to
the roadway maintenance. “We really want to put eyes and ears on every section of the

State,” explained Johnson.
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The table used to weigh the needs for sensors across the 28 locations in Colorado.

While the sensors will be installed in locations state-wide, the snow removal routes that
would benefit the most are the ones that are generally warmer and at lower elevations.
Those areas tend to have more difficult operational decisions since their ice and frost
conditions are more sporadic and less predictable. In contrast, there is often bad roadway
friction and snowpack in mountain passes, making it more obvious what sort of maintenance
these roads require. For this reason, the focus of sensor deployment will be more highly
concentrated on the Eastern Plains (between I-25 and the State border) and the Western

slope (around Grand Junction and Craig).

Updating COtrip System

COtrip (http://cotrip.org/map.htm) is a website that CDOT utilizes to disperse information
to the public on the condition of roadways, which typically gets over a million hits during
storm events. Currently, the website gives the public access to images and videos of the
roadways, travel alerts, temperatures and weather conditions at different weather stations,
as well as lane and road closures. Johnson and Lester plan to add friction data to this

website as well so that the public can see the real-time condition ratings of the roadways.

Leading the Way for Other DOTs

“Other DOTs are starting to use friction sensor technology, but we are the furthest ahead in
quantifying the benefits of it. They are probably about one winter behind us,” estimated
Johnson. According to Johnson, after much discussion of friction sensors with other states,

there are a nhumber of DOTs who are beginning to implement similar technology. “It’s sort of
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”

a collaboration in a sense, but certain DOTs take it and make it their own,” explained

Johnson. CDOT is certainly making it their own and leading the way with the implementation

of this technology.
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