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History in Utah •November 2008 – Formal 
UHP Request

•April 2009 - UDOT to 
Implement a VSL System 
on US 89/91 between 
Brigham City and Logan, 
known as Sardine Cyn. 
Canyon/Summit
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History in Utah Cont. 
•May 2012 – I-80 VSL Operations Workshop

•May 2012 – I-80 VSL Operations Workshop

•October 2012 – VSL Sign Design Concepts

•November 2012 – VSL Project Kickoff meeting

•January 2013 – Region Two Leadership’s support to move forward 
with I-80 VSL

•August 2013 – VSL Construction begins

•January 2014 – VSL Testing/Commissioning complete, Ready for 
operation.
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System Details
The I-80 Parley’s VSL system consists of:

• 15 Signs

• Arranged in 4 zones

• 2 zones - westbound

• 2 zones - eastbound

• Upper and lower canyon zones



VSL Software and Implementation
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Software Process
The software creates a record of speed 
limit decisions in a weather event.
An event is triggered when requested by
UDOT or UHP staff.
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Version 1 Software Example
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Implementing the Speed Limit

Steps to Finalize Speed Limit
• Engineer enters selected speed and reason

• Signs change

• Automatic email to UDOT and UHP

• The TOC operators notify dispatch

(start of event only)

• TOC operators post on overhead VMS

Photo: Chris Siavrakas
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End of the Event
A VSL event ends when the speed 
returns to free-flow (above 65 mph 
in left lane) and there is no further 
weather expected.

Photo: UDT
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I-80 Design Process
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Lessons Learned on I-80 Project
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I-80 VSL Sign Issues
• Communication loss was biggest issue
• Sign would not reset itself or blank out with no Comm
• Fiber Optic Channel had no redundancy

• Lose one device may lose everything downstream
• VSL signs used white LEDs

• Poor visibility during daytime hours during snow storms or 
when signs were dirty

• Freezing snow would coat sign and remain on until 
scraped off

• Electric components on sign.  A knockdown was total loss  
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SESA Sign Issues
▪ The sign had to be assembled (very labor-intensive)
▪ Ran into issues with the design of the sign and 

several modifications had to be done to get the sign 
to work out in the field.

▪ The existing layout had the heater placed right next 
to the thermostat this caused the heater to cycle 
and never heating up the box to melt snow off the 
front display panel.  This was fixed by relocating the 
heater or adding two heaters to the existing system.
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Existing Layout
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Setup with relocated Thermostat
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Setup with two heaters
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SESA Sign Issues Cont.
▪ The type of connector used on back of the display 

boards where the red and blue wire plugs in. Is not 
secure and will come unplugged when the sign gets 
hit with snow. To fix the problem a dab of silicone 
was used on the connector to hold it in place during 
the snowstorms. (Connector type needs to be 
modified before next order)
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Connector Issue Picture
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SESA Sign Issues Cont.
▪ Snow building on top of the display panel leaked 

through the seals and shorted out display boards. 
▪ To eliminate this problem a bracket was designed 

that would be mounted on top and attached to the 
sign itself.

▪ All modifications were approved by the 
Manufacturer to not void the Sign Warranty
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Moisture Issue
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Moisture Issue Solution
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New VSL Sign Benefits
Internal Heater – stops snow and ice buildup
Sign will blink if communication is lost or blank 

out
• No false display

Sign only displays a message
Hardware is not located with sign setup

• Sign damaged, only replace the board or 
housing

LEDs are yellow and at 30° view
• Better visibility for traveling public
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Future of VSL in Utah
• Will not build where the problems are localized

(needs to be corridor-wide)
• Will not build another system until we can

automate operation – currently studying
automation

• Believe systems are more beneficial when there 
is a large speed range

• Looking to implement on an 80 mph VSL Corridor
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Future of VSL Cont.
Future VSL locations suggestions:

• Sardine Canyon (original proposed location)

• Provo Canyon (has necessary infrastructure)

• I-15 in southern Utah (highest summits along I-15)

• Salt Creek Canyon (near Nephi)



I-15 Baker Cyn. Plan Sheet Examples
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Plan Sheet for 
Project.
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Typical ITS Design Sheet
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CCTV SITE LAYOUT
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HIGH VOLTAGE SITE LAYOUT
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RWIS SITE LAYOUT



VSL Design Power Component
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Disconnects and 7200 Volt Transformers
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VSL Design Communication Component
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VSL Design Weather Components
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Standard RWIS-ESS tower -
“UT30”
https://www.campbellsci.com/ut30

RM Young Anemometer - “05013”
https://www.campbellsci.com/0510
3-l

Vaisala “DSC”/”DST” road sensors
https://www.vaisala.com/en/produc
ts/weather-environmental-
sensors/remote-surface-state-
sensor-dsc211
https://www.vaisala.com/en/produc
ts/weather-environmental-
sensors/remote-road-surface-
temperature-sensor-dst111

Campbell Scientific Present 
Weather and Visibility Sensor -
“CS125”
https://www.campbellsci.com/cs12
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RWIS-ESS Cabinet - “ENC16/18”
https://www.campbellsci.com/enc1
6-18

Datalogger - “CR1000X”
https://www.campbellsci.com/cr10
00x

Power management

Fiber “Gator Patch”
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Campbell Scientific Pyranometer - “CS320”
https://www.campbellsci.com/cs320

Campbell Scientific Temp. and RH Sensor (with radiation shield) -
“HygroVUE5”
https://www.campbellsci.com/hygrovue5

Texas Electronics Rain Gage - “TE525”
https://www.campbellsci.com/te525-l
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VSL Design Wavetronix Components
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VSL Design Axis CCTV
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I-15 Baker Canyon Std. Drawings
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Variable Speed Limit Zone Overview
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ITS Component Timeline

▪ December 2018 – Plan for future VSL infrastructure

▪ January 2019 – Geometry Review State
• CCTVs, Counting Equipment and RWIS Can be 

accommodated
• Unsure of power source for northern end of project

▪ March 2019 – Guidance provided from Region 2
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Initial Guidance on ITS Equipment
March 2019

 CCTVs and NID spaced every ½-mile

 VSL Signs should be Black on Yellow

 VMS for NB and SB directions 

 VMS signs ½-mile in advance of VSL Segments

 Important to have signs that are visible

 Cabinets have AC Power w/ Battery Backup

 Fiber Communication to system with redundancy
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I-15 Baker Cyn. ITS Components
▪ 10 miles of 144 Count SMFO Micro-fiber
▪ 8 miles of 72 kV Power feed
▪ 2 miles of 480 Volt Power feed
▪ 18 Variable Speed Limit Signs
▪ 9 Flasher Sign Systems
▪ 17 NID Wavetronix Speed and Count Detectors
▪ 12 CCTVs
▪ 25 High Voltage Sectionalizers
▪ 17 High Voltage Transformers
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I-15 Northbound Profile
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I-15 Southbound Profile
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I-15: MP 133.80 to MP 135.64



113

I-15: MP 135.64 to MP 137.58
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I-15: MP 137.58 to MP 140.09
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I-15: MP 140.09 to MP 142.00
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I-15: MP 142.00 to MP 143.00
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I-15: MP 140.09 to MP 142.00
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VSL Zone Field Equipment Layout
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I-15 Baker Canyon VSL Design
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• VSL Automation History

• Baker Canyon VSL Timeline

• Google Form Survey

• Baker Canyon VSL Timeline Cont.



Click to edit Master title style

Device Placement – Device Grouping
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VSL Version 3 Dashboard Review
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Home Screen Used by Operators
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VSL Dashboard Home Screen

134



VSL Dashboard Zones View
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VSL Dashboard - VSL Menu
▪ Current Status is shown

▪ VSL Event Start and update information

▪ VSL Zones shown with Speed Limits Shown

▪ Weather Information and various information visible
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VSL Automation Status
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VSL Edit and Update Options
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VSL Edit - Operations Tab
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VSL Edit – Weather Tab
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VSL Edit – Engineers Tab
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VSL Edit – Engineers Tab
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VSL Edit – Engineers Tab Options
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VSL – Configure Corridors
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Configure Corridors
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Configure Corridors
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Configure Zone Groups
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Zone Group Options
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Zone Group Automation Options
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Zone – Group/Conditions/Speed
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Corridor Zones
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Zone Information
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Zone Devices and Equipment
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Configure Information
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Zone Information - Automation
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Weather Event Thresholds Values
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Winter Driving Conditions - Snowfall
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Configure Engineers

160



Traffic Engineers List
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Configure Engineers – Add New
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Scheduling
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Scheduling
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Summary Report
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VSL Summary/Detail Reports
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VSL Event Detail Report
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VSL Event Detail Report Cont.
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VSL Event Detail Report Cont.
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VSL Event Detail Report Cont.
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VSL Speed Log

171



VSL Speed Log
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Lessons Learned – Construction
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Lessons Learned - Materials

196

Order state furnished materials as soon as possible.
• This caused some issues as far as conduit placement in 

foundations for the Uninterrupted Power Supply (UPS) 
cabinets.

Stainless Steel Sectionalizers
• Stainless Steel Sectionalizers added substantial cost 

(approximately 4 times the cost) and delays in receiving 
them.

• Delay was related to COVID-19. An epoxy composite would 
have been one fourth the cost and as corrosive resistant.



Lessons Learned – Materials Cont.
▪ Low voltage wiring (120/240 VAC)

• Would have specified aluminum conductors.
• One fourth the cost plus wire theft would be reduced.

▪ Utility service
• The original plans showed a HV feed from Utility provider.
• More expensive than the traditional 120/240 VAC feed due 

to special requirements for metering.
• Would require special equipment and expertise for 

disconnecting the HV cutouts.
• After a change order, have a 120/240 VAC service from 

utility then, steps up voltage to 72KV for distribution.
• Disconnecting power in the event of Sectionalizer or 

Transformer being hit is much easier.
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Lessons Learned – Materials Cont.
▪ Conduits bends

• The contractor did a poor job keeping conduit bends to a 
minimum mainly around junction boxes. This became 
apparent when proofing conduits.

• Blue Staking of existing Utilities
• Not always done when requested or, markings were destroyed
• Utility contractor hit active fiber line

• 14,000 feet of fiber had to be replaced, twice.

• Delays in getting fiber and finding time to perform work

• UDOT ended up paying half of fiber repair because UDOT couldn’t prove 
the Blue Staking was in placed at time of the hit.

• Fiber hit and the contractor didn’t notify UDOT.  Found while testing fiber.

• Utility contractor hit conductors for Interchange Lighting
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Questions?
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UDOT Region 4
Troy C. Torgersen
Region 4 ITS PM/Signals Eng.
435.896.0711
ttorgersen@utah.gov
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Thank You!
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