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This study aim to develop the next generation of smart salt 
trucks. These trucks will have more advanced control systems for 
the application of the optimum combination of the brine and 
rock salt to achieve the desired road safety with less adverse 
environmental effects on the mapped salt vulnerable areas 
(Precision Salt Application).

Objectives of the Pilot Study
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Case Study Salt Routes

5Source: City of Guelph, salt management plan, 2017



Road Classes & Levels of Service
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Cumulative Road Salt Application
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The ML Model Performance (MTO Highways)
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The ML Model Performance (City of Guelph)
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The Effect if Ice & Snow Layer on Grip
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The Effect of Ice & Snow Layer on Grip
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RWIS (Finland - 2023)
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• Pavement Surface Temp [C]
• Air Temperature [C]
• Precipitation intensity [mm/h]
• The amount of salt [g/m2]
• Friction (Grip)
• Ice Layer Thickness (mm)
• Snow Layer Thickness (mm)
• Water Layer Thickness (mm)

Pedestrian slipping injuries due to weather

https://www.researchgate.net/publication/307609674_587_Pedestrian_slipping_injuries_compared_to_weather


Effect of Snow and Ice Layer Thicknesses on Grip
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𝑮𝒓𝒊𝒑 = 𝑾𝟐 + 𝟔𝑾 + 𝟎.𝟔𝟑𝟒𝑰 − 𝟑.𝟏𝟑 𝑰 + 𝟑𝑾 − 𝟎. 𝟓𝟔𝟓 𝑺 − 𝑰𝟐 + 𝟎. 𝟑𝟎𝟓 𝑾 +𝟎. 𝟖𝟐𝟕

𝑊 =𝑊𝑎𝑡𝑒𝑟 𝐿𝑎𝑦𝑒𝑟,𝑆 = 𝑆𝑛𝑜𝑤 𝐿𝑎𝑦𝑒𝑟, 𝐼 = 𝐼𝑐𝑒 𝑙𝑎𝑦𝑒𝑟



Vaisala MD30 – Japan Airport, 2018
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• The control system measures 
adapts and records salt payout 
in real-time

• Other approaches are only as 
accurate as the last calibration 
and lack proof of application

Closed-Loop Control
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Archimedes System

Salt Route P7
Truck#21304 with 

Archimedes
SAR Salt Route P6

Truck#20314 without 
Archimedes

SAR

Start End lane km ton (kg/ln km) Start End lane km ton (kg/ln km)
1/12/2023 23:20 1/13/2023 2:38 108.2 8.52 79 1/12/2023 20:06 1/12/2023 22:57 79.1 6.51 82

1/13/2023 3:37 1/13/2023 6:11 87.8 6.97 79 1/12/2023 23:27 1/13/2023 2:41 79.4 6.73 85

1/13/2023 7:21 1/13/2023 10:17 63.2 5.02 79 1/13/2023 1:40 1/13/2023 3:47 78.3 6.83 87

1/24/2023 4:07 1/24/2023 6:06 69.6 6.35 91 1/24/2023 4:20 1/24/2023 5:45 48.9 5.62 115

1/25/2023 8:15 1/25/2023 8:21 0.4 0 0 1/25/2023 8:07 1/25/2023 11:29 65.9 5.89 89

1/25/2023 12:24 1/25/2023 14:47 56 5.31 95 1/25/2023 13:11 1/25/2023 14:29 43 5.09 118

1/25/2023 19:53 1/25/2023 22:27 58.5 4.3 74 1/25/2023 19:49 1/25/2023 22:34 60.9 5.58 92

1/26/2023 8:04 1/26/2023 10:58 59.5 5.55 93 1/26/2023 8:13 1/26/2023 11:17 64.9 6.62 102

1/26/2023 12:35 1/26/2023 19:00 37.1 3.42 92 1/26/2023 12:44 1/26/2023 19:00 33.1 3.21 97

1/26/2023 19:44 1/26/2023 22:21 70.9 6.22 88 1/26/2023 19:44 1/26/2023 22:09 42.5 4.16 98

1/26/2023 23:21 1/27/2023 2:13 68.4 5.34 78 1/26/2023 23:49 1/27/2023 2:53 67.4 6.4 95

1/27/2023 3:42 1/27/2023 5:56 40.6 3.58 88 1/27/2023 3:52 1/27/2023 5:53 39.9 4.07 102

937 1162

16



City of Guelph Primary Routes
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DLA & Salt Automated Switching
• User Friendly Web Platform to manage fleet 

and reporting

• Dynamically select application method and 
prescription on any road or specific location

• Raise or lower prescribed application based 
on storm severity across all road classes with 
one click

• Switch between aggregate and liquid 
applications at any time based on GPS 
locations

• Easy access to Reporting Data

Salt Sensitive 
Area
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Next Steps
• Recommended salt application rates on screen.

• Adding to the fleet of smart salt trucks.

• Base stations for reference data.

• Mapping micro-climate and micro topography accident risk map for each route.

• Mapping salt vulnerable areas to adjusting speed limits within each route.

• Optimizing DLA and Rock Salt application for specific wither events.

• Grip testing to learn ice/snow/water layer thicknesses effect on road surface conditions.

• Add additional real-time winter climate monitoring stations.
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Next Steps
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