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Introduction
Recidual salt

 It is known that the amount of salt on the road decreases in time because:
– The salt dissolves during the melting process
– The salt dissolves in precipitation
– The salt is blown away by traffic
– The salt is blown away by wind

 Residual salt = the amount of salt left on the road surface over time
 Fewer residual salt means that a new spreading action is needed earlier
 Residual salt levels can be monitored with sensors in the road surface 

(local road surface information)
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Several investigations: 
 ‘Distribution of de-icing salt on the road’

2008 Study. Original title: ‘Verteilung von Tausalzen auf der 
Fahrbahn’

 ‘Thawing Capacity, Freezing Time and High Shares of Brine as 
Main Factors in the Success of Preventive Winter 
Maintenance’
Austrian Study, presented at Piarc Winter Congress 2018

Investigation of the distribution of salt on the road, after spreading 
and after time.
 Different salt types
 Different pre-wetting methods

– dry / 30% / 50% / 70% / 100%

Residual salt

Measuring the amount of salt using wet wash vacuum 

Measuring the amount of salt using sensors 
(test field with 12 sensors)
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Study results
 The salt moves over the road within 

minutes, under the influence of vehicle 
turbulence and wind.

 After one hour, a large portion of the salt 
is blown out of the intended area, and to 
the side of the road

 Ineffective and harmful to the 
environment

 This improves when the salt is pre-wetted
 This improves even more when the brine 

percentage is increased

Optimal width distribution is less important 
than one might expect.

Residual salt

DRIVING LANE

After spreading:

After 1 hour

Dry salt

FS100

FS30

FS50
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 Current standard: 30% pre-wetting (FS30)
 Trend: increased brine percentages

Residual salt

20 g/m² 20 g/m² 20 g/m² 20 g/m² 20 g/m²
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 Current standard: 30% pre-wetting (FS30)
 Trend: increased brine percentages
 Brine contains approx. 20% salt

Residual salt

20 g/m² 20 g/m² 20 g/m² 20 g/m² 20 g/m²
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 Remarkable: residual salt levels differ for the individual brine percentages

Residual salt

20 g/m² 20 g/m² 20 g/m² 20 g/m² 20 g/m²
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 Remarkable: residual salt levels differ for the individual brine percentages
 Higher brine percentage = more residual salt (relative)

Residual salt

20 g/m² 20 g/m² 20 g/m² 20 g/m² 20 g/m²
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 What if we want to calculate the required dosage per FS setting
 Example:

– 5 g/m² residual salt on the road desired 
– Required additional salt 
– Resulting total dosage

Residual salt
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 Conclusion: to achieve a certain amount of salt on the road, the required dosage depends on 
the brine percentage:
– FS50 : lowest amount of material needed
– FS100 : lowest amount of salt needed, but highest amount of material

Residual salt
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 Germany uses an estimated 1.5 million tons of salt annualy to keep their roads and paths passable during the winter.

 The CO₂ emissions from one ton (1000 kg) of traditional (rock) salt is approx 10 kg.
 This gives a total load of 15 million kg of CO₂ 

 This compares

2000 housholds Use of 3000 cars per year

Germany
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 By implementing three measures, we can achieve (proven) savings up to 35% on salt usage:

Germany

1: ThermoLogic:
Adjustment of salt consumption based on weather and road 
conditions

• Pre-setting for road condition dry, humid, wet or snow
Offset temperature setting

• Continuous and automatic adaptation of the dosage based 
on road surface temperature

• Optimum between safety and efficiency

• Saving spreading material up to 15% 

• Suitable for each spreading and/or spraying scenario
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Germany

2: Route assistant: (automatic spreading)
 Increased traffic safety because the driver can concentrate on driving

 Increased traffic safety because the optimal spreader settings are set at all 
times

 Flexibility in staff deployment as route knowledge is not required by the 
driver

 Savings (up to 15%) in route travel times though automatic spread dosage 
settings and Smart Route guiding

 Significant increased salt saving potential (up to 30%)

 Complex routes are perfectly spread 
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Germany

3: FS 50: (higher brine percentage)
 Studies have shown that the use of FS 50 is extremely effective, and also has a positive impact 

on the enviroment, as well as resulting in significant cost saving

    Compared to FS 30, the use of FS 50 saves up to 20% in dry salt
         
    For a 5m³ spreader, this corresponds to a saving per use: 

• Price dry salt per ton  € 120,=
• Specific weight salt  1200 kg/m³                
• Payload    5m³ x 1200 = 6.000 kg 

• Financial 6 tons * €120  € 720              
• Saving per full spreader  20% € 144 

• Ecological
• CO₂ 6 tons * 10 kg  60 kg 
• Saving per full spreader  20% 12 kg CO₂ saving (incl. Brine)
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Additional savings
Germany the Autobahn

 General data: 
 Total of kilometers of the Autobahn: 13.000 km + 25% = 16250 km per day
 Average speed 50 km/h
 Time needed 325 hrs
 CO₂ usage Truck per km 1 kg, so 16+ ton 

 By using Route assistant, we can reduce the driven km by 15%

 Saving:
 Financial:
 Hour rate € 40.= * 325 = € 13,000.=                                        Saving € 1950.=  *75 days total saving: € 146,250.=
 Depreciation truck per Km € 0.13 * = km saving 2425          Saving € 325.= *75 days total saving: €   24,375.=
 Fuel saving approx. 2500 km per day (5 ltr per km) 500 ltr * € 2,= € 1000.= *75 days total saving: €   75,000.=

Total Saving : € 245,625.=
 Ecological:
 16+ tons per day saving 15%  = 2,4 Tons CO₂ *75 days total saving: CO₂ 180 tons
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Thank you for your time and interest!
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