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Test station E18

5967 tons of salt 

400 trucks
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Test station E18

ERT measurements
Tracer test Modeling needed 

to describe the 
dynamics  

COMSOL 5.1



Aim : to show the importance of phase change 
in modeling moisture dynamics in road system.
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Aim
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Method

Test station E18

Data from E18 :

www.testsitee18.se Temp

Precipitation

Moisture

http://www.testsitee18.se/
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• Climate data and boundary cond..
• Soil and road material parameters

COMSOL 5.1

Built-in Physics

PDE´s Model

Richards equation
Heat transfer in porous media

PDE-1: heat transfer (Theta-T)
PDE-2: moisture (Theta-u), with 
considering phase changes

Model-1

Model-2
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Model-1

Model-2
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Model-1

Model-2



• Temperature 

• Moisture content changes
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Result & Discussion
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Temperature: Model-1 (Built-in)

T (K)
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Temperature: Model-2 (PDE)

T (K)
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Temperature comparison

Model-1 (Built-in) Model-2 (PDE)

Measured

Simulated

Measured

Simulated
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Temperature comparison

Model-1 (Built-in) Model-2 (PDE)
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Moisture : Model-1 (Built-in)

(%)
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Moisture : Model-2 (PDE)

(%)
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Moisture comparison
(TDR locations)
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Moisture comparison
TDR_Moisture (Measured data)

TDR_ under the road asphalt TDR_ under the road Shoulder



19Background Aim Method Result & Discussion Conclusion

Moisture comparison

Only for data points under the road, 
where the TDR data available
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Moisture comparison

From Built-in model, only 3 points 
under the asphalt 

From PDE-model, for points under the 
asphalt the road shoulder
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Moisture comparison (Correlations)

From Built-in model, only 3 points 
under the asphalt 

From PDE-model, for points under the 
asphalt the road shoulder



• Temperature simulations were not affected 
much by considering freezing and thawing.

• Moisture content simulations performed 
better with PDE model with considering 
freezing and thawing. 

• PDE model can predict the fluctuations both 
under the road and the road shoulder.
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Conclusion



• Sensitivity analysis with simulating longer 
periods

• Simulations and comparisons with other field 
monitoring data, i.e; ERT and Tracer test.

• New application for solving heat and solute 
transport in road layers
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Future works



Thanks!
Questions?
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