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Project Description:

1. Research Plan - Statement of Problem

The Urban Heat Island (UHI) effect refers to higher temperatures in urban areas compared to the surrounding countryside due to human development. Increased thermal energy storage in paving materials contributes to the UHI effect, leading to elevated surface temperatures. Precast concrete pavement with improved mix designs is recognized globally as an emerging technology for mitigating climate change and addressing UHI. These precast elements can be incorporated into innovative pavement systems to enhance mitigation practices, employ efficient construction methods, and promote sustainable pavement restoration. The study investigates the use of precast concrete pavement to create cooler rigid pavement using various cooling mechanisms. These mechanisms involve modifying the thermal properties of pavement materials and reducing heat energy absorption or emission by pavements, while prioritizing environmental sustainability.

2. Research Plan - Summary of Project Activities (Tasks)

Task 1: Literature Review
Review existing literature on UHI mitigation, thermally conductive pavements, and precast concrete technologies to identify gaps.

Task 2: Experimental Design & Material Selection
Define parameters for thermal conductivity evaluation and select optimal mix designs for testing. Acquire samples of phase changing materials (PCM) and efforts is undergoing to fabricate concrete samples. 

Task 3: Laboratory Testing
Measure thermal conductivity, analyze results, and consider additional factors for various precast concrete pavement samples.

Task 4: Pavement System Design 
Develop design guidelines and compile a comprehensive report.

Task 5: Field Implementation & Monitoring
Identify sites, plan installation, collect UHI data, and prepare for implementation.

Task 6: Reporting
Compile findings into comprehensive and summary reports and present them at conferences while publishing in journals.




Project Progress:

3. Progress for each research task

· Task 1: Literature Review [70% Completed]
· Task 2: Experimental Design & Material Selection [75% Completed]
· Task 3: Laboratory Testing [30% Completed]
· Task 4: Pavement System Design [20 % Completed]
· Task 5: Field Implementation & Monitoring [0 % Completed]
· Task 6: Reporting [0 % Completed]

4. Percent of research projects completed by the end of this quarter. 

· Task 1: 70% completed
· Task 2: 75% completed
· Task 3: 30% completed
· Task 4: 20% completed
· Task 5: 0% completed
· Task 6: 0% completed

The average completion percentage would be:
(70% + 75% + 30% + 20% + 0% + 0%) / 6 tasks = % 195/ 6 tasks ≈ 32.5%


Pictures:

· Samples Preparation & Mixing:
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· CONCRETE – PCM Samples:
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· 250-watt Bulbs:
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· Reflective Thermal – Insulated Box Preparation:
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· Measuring the Specific heat Capacity, the Diffusivity, and the densities:
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3. Pycnometer














5. Expected progress for next quarter.

· Task 1: 100% completed
· Task 2: 90% completed
· Task 3: 75% completed
· Task 4: 40% completed
· Task 5: 30% completed
· Task 6: 90% completed

The average completion percentage would be:
(100% + 90% + 75% + 40% + 30% + 90%) / 6 tasks = 425% / 6 tasks ≈ 70.8%

6. Educational outreach and workforce development

· A brief summary of the project has been shared with the undergraduate students in the CE 3243 class “properties and behavior of construction materials). More outreach activities will be presented as we continue to make progress in the project.

· On Feb 2024, a summary of the project was presented to the Highway Engineering Class CE 3223. 


7. Technology Transfer

Currently, there is no activities to present.

Research Contribution:

8. Number of papers 

Currently, there have been no journal and conference papers/publications resulting from this project. We anticipate that such publications may emerge as the research progresses and we begin to gather significant findings.












9. Number presentations (when, where)

· TRANS-IPIC Monthly Research Webinar – March 4th, 2024
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Mixing Concrete Samples

Control Concrete Sample with 0% PCM
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Two PCM-Concrete samples 5% & 10%

Concrete mix design ratios: 1 Cement : 2 Sand : 3 Gravel : 0.6 Water
The Coarse Aggregate Grade: Grade 8 for curbside and sidewalks.
The total weight: 16.4 lb.

+ Dimensions: 30 cm * 20 cm * 5 cm

+ Two PCM-Concrete Samples at 5% & 10% PCM of the Total weight of the control
sample.
+ The three samples have the same volume.
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1. Differential scanning calorimeter (DSC)
2. Laser Flash Analysis (LFA) for Thermal Diffusivity
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