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Introduction: Why Bridges



Introduction: Bridge Maintenance Issues in Cold Region

Bridge Maintenance 

Issues in Cold Region

Summer Winter

Thermal 

Expansion

Heat Induced 

Deterioration

Reduced Visibility 

and Safety

Cracking due to 

Freeze-Thaw 

Cycles

Corrosion due to 

De-icing salts



Introduction: Geothermal Bridge Deck Deicing

Geothermal bridge deck deicing systems 

transfer energy from the ground to concrete 

bridge decks through heat exchanger pipes

Conceptual diagram of the geothermal heat 
pump de-icing system (GHDS).

Habibzadeh-Bigdarvish et al. 2019

Sidewalk heating in operation (Eugster, 2007)



Motivation and Objective: Weather in Montana

Locations of MDT RWIS Sites 



Motivation and Objective: Weather in Montana



Motivation and Objective: Ground Temperature in Montana

Ground Temperature 
Distribution in Montana
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Geothermal Bridge Deck Deicing: Research Methodology
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Research Methodology: Model Scale Experiments in SRL
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Research Methodology: Numerical Model Development and Validation
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Research Methodology: Numerical Model Development and Validation
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Thermal Gradient

Research Methodology: Parametric Study and Sensitivity Analysis
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Thermal Gradient

Research Methodology: Parametric Study and Sensitivity Analysis
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Thermal Gradient
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Research Methodology: Parametric Study and Sensitivity Analysis
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What’s Next: Life-Cycle Cost-Benefit Analysis 
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What’s Next: Possible Field Implementation

SPANISH CRK-

GALLATIN CANYON

LITTLE BIGHORN 

R - CROW 

AGENCY

SHILOH RD / I-90 

BRIDGE - BLGS

YELLOWSTONE R-

6M NE 

LIVINGSTON

LMC SUPPLY DITCH 

STRUCTURE

E GALLATIN R - 5M 

E MANHATTAN

BITTERROOT RIVER 

- WOODSIDE

I-90 BR REHAB - 

ST REGIS AREA

CLARK FORK R - 

THOMPSON FALLS

SOLLID ROAD 

BRIDGES

I-94 EB BRIDGE 

DECKS-GLENDIVE

Planned Projects for 2028-2029



Thank You!



TASK

01

TASK

02

TASK

03

TASK

04

Ground Source 

Heat Pump 
(GSHP) system for 

Bridge Deck 

Deicing 

Feasibility Analysis: Data Collection and Preprocessing

Without Tubing

With Tubing


	Slide 1
	Slide 2: Introduction: Why Bridges
	Slide 3: Introduction: Bridge Maintenance Issues in Cold Region
	Slide 4: Introduction: Geothermal Bridge Deck Deicing
	Slide 5: Motivation and Objective: Weather in Montana
	Slide 6: Motivation and Objective: Weather in Montana
	Slide 7: Motivation and Objective: Ground Temperature in Montana
	Slide 8: Motivation and Objective
	Slide 9: Research Methodology
	Slide 10: Geothermal Bridge Deck Deicing: Research Methodology
	Slide 11: Research Methodology: Model Scale Experiments in SRL
	Slide 12: Research Methodology: Model Scale Experiments in SRL
	Slide 13: Research Methodology: Model Scale Experiments in SRL
	Slide 14: Research Methodology: Model Scale Experiments in SRL
	Slide 15: Research Methodology: Model Scale Experiments in SRL
	Slide 16: Research Methodology: Model Scale Experiments in SRL
	Slide 17: Research Methodology: Model Scale Experiments in SRL
	Slide 18: Research Methodology: Numerical Model Development and Validation
	Slide 19: Research Methodology: Numerical Model Development and Validation
	Slide 20: Research Methodology: Parametric Study and Sensitivity Analysis
	Slide 21: Research Methodology: Parametric Study and Sensitivity Analysis
	Slide 22: Research Methodology: Parametric Study and Sensitivity Analysis
	Slide 23: Research Methodology: Parametric Study and Sensitivity Analysis
	Slide 24: Research Methodology: Surface Prediction and Feasibility Analysis
	Slide 25: Research Methodology: Surface Prediction and Feasibility Analysis
	Slide 26: Research Methodology: Surface Prediction and Feasibility Analysis
	Slide 27: Research Methodology: Surface Prediction and Feasibility Analysis
	Slide 28: Research Methodology: Surface Prediction and Feasibility Analysis
	Slide 29: Research Methodology: Surface Prediction and Feasibility Analysis
	Slide 30: Phase II
	Slide 31: What’s Next: Life-Cycle Cost-Benefit Analysis 
	Slide 32: What’s Next: Possible Field Implementation
	Slide 33: Thank You!
	Slide 34: Feasibility Analysis: Data Collection and Preprocessing

