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TRANS-IPIC Quarterly Progress Report:

Project Description:
1. Research Plan - Statement of Problem
The railroad industry has been struggling with precast concrete crossties abrasion damage for a long time. Our research team has communicated with multiple class I railroads and all have responded that some of their crossties are facing the abrasion issue. To extend the precast concrete crossties service life and ensure railroad safety, there is a strong demand to mitigate the crossties abrasion damage. As it is not practical for the railroad industry to inspect thousands of miles of track to find concrete crosstie abrasion loss manually, an automated, low-cost, mobile, and accurate monitoring approach is urgently needed for the crossties' maintenance and repair.

2. Research Plan - Summary of Project Activities (Tasks)
Task 1: Visit precast concrete crossties damage site
Work closely with railroad industry (e.g. MxV Rail) to understand abrasion damage of precast concrete damage and typical approach the industry use to measure the damage.
Task 2: Develop a photogrammetry and LiDAR system detecting damages
Develop a photogrammetry and LiDAR hardware system to detect the precast concrete crossties abrasion damage automatically.
Task 3: Validate the system performance in indoor and outdoor environments
Validate the system performance at Purdue University (West Lafayette, IN) Test Track Facilities.
Task 4: Reporting
Document all the completed work for paper publication and project report.

Project Progress:
3. Progress for each research task
Task 1 progress [80% completed]
Our team visited MxV Rail and discussed with their railroad crossties group to understand the damages pattern of precast concrete crossties, learn their technologies detecting concrete crossties conditions. Our team received three precast concrete crossties donated by MxV Rail. These precast concrete ties shown in Figure 1 will be used as test specimens for our project.
[image: ]
Figure 1. Precast concrete crossties donated by MxV Rail

Task 2 progress [20% completed]
Our team started purchasing devices and developing the prototype sensing equipment of detecting concrete crossties damages.
[bookmark: _Hlk162474384]Task 3 progress [0% completed]
Task 4 progress [0% completed]

4. Percent of research project completed
As we completed most work of task 1 and started working on task 2, we are about 20% completion of this whole project.

5. Expected progress for next quarter
For the second quarter of this project, our team will develop the integrated sensing technology of detecting concrete crossties damages and start validating our prototype system performance using test track facility at Purdue University.

6. Educational outreach and workforce development
In our CM370 Heavy Civil Infrastructure course at Purdue University, we developed a lecture topic about precast concrete crossties, introduced the damages of concrete crossties and how to maintain their performance.

7. Technology Transfer
None

Research Contribution:
8. Number of papers 
None

9. Number presentations
None
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