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• Follow-up

• Test cells & materials

• Tasks 5 & 6 

OUTLINE
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Green – Completed

Red – In Progress

FOLLOW-UP

• Task 1 – Literature review and recommendations

• Task 2 – Tech transfer “state of practice”

• Task 3 – Construction monitoring and reporting

• Task 4 – Laboratory testing

• Task 5 – Performance monitoring and reporting 

• Task 6 – Instrumentation

• Task 7 – Pavement design criteria

• Task 8 & 9 – Draft/final report
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MATERIALS
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TASKS 5 & 6

• Falling weight deflectometer (FWD)

• Frost heave

• International roughness index (IRI)

• Rutting

• Environmental monitoring

– Weather data

– Temperature sensors

– Moisture sensors

– Frost depth

– Number of freeze-thaw cycles

• Pavement distresses

Green – Completed

Red – In Progress
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FROST HEAVE
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IRI
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FROST DEPTH

Laboratory and field performance of recycled aggregate base in a 

seasonally cold region

Tuncer B. Edil, Bora Cetin, Ali Soleimanbeigi (2017)

• Freeze-point depression

– Temperature at which water would begin to freeze in the materials

• Complete freezing

– Lower temperature than the freeze-point depression
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FROST DEPTH

Mechanistic-based comparisons for freeze-thaw performance of 

stabilized unpaved roads

Cheng Li, Pavana K.R. Vennapusa, Jeramy Ashlock, David J. White (2017)

• 0°C isotherm lines
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FROST DEPTH

Assessing seasonal performance, stiffness, and support conditions 

of pavement foundations

Yang Zhang (2016)

• 0°C isotherm lines

• ±0.5°C to determine the number of freeze-thaw cycles
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FROST DEPTH

MnDOT Method

• 23 hours in a day is below 0°C – freezing

• More than 4 hours in a day higher than 0°C – thawing
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FROST DEPTH
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Thank You!

QUESTIONS??
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