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Abstract: Inspection and maintenance of rail infrastructure is still a challenging task for decision makers as it is resource-intensive work. It has been identified that
Interferometric Synthetic Aperture Radar (InSAR) technique can detect the millimeter-level motion of the ground and this technique was regarded as one of the potential
tools in structural health monitoring (SHM). Dhaka-Kasiani-Gopalganj Railway, which connects the capital city Dhaka to Gopalganj city in the southern part of
Bangladesh (~150 km long), is chosen as case study. Annual instability rate along railway line was estimated by SBAS-InSAR time-series analysis with Sentinel-1A data
in ascending orbit from Jan 2020 to Oct 2023. Numerical atmospheric model ERAS was applied for tropospheric delay correction in INSAR analysis. InSAR-based
instability data was integrated into existing geological background and land cover patterns to perform correlation analysis so that potential damage locations can be
identified along the railway line. This study aims to help expand the application of INSAR data into engineering practices in linear rail infrastructure inspection and
maintenance prioritization.
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lll. Results and Discussion
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Fig8. Time-series displacement plot for location A, B and C. Fig9. Correlation evaluation between InSAR, land cover and geology. Fig10. Pixel count for different LOS displacement.
» SBAS-InSAR result shows an agreement with LOS-projected GPS data (Fig-7) and field visit (Fig-5 & Fig-8). * Application of INSAR results in SHM
_ocation A (Kasiani Station Fig-5 left, built area, no elevated embankment) = LOS velocity ~ +10 mm/yr (Fig-8) Threshold velocity Fig-10 (prioritization = resources)
_ocation B&C (near Chapta Station Fig-5 right, crop land, ~10m elevated embankment) = LOS velocity >-20 mm/yr. > +20 mml/yr, (red) (~ 30% of total pixel count)

between £10 and £20mm/yr

* |InSAR exhibits LOS displacement rate ranging from -60 to +20 mm/yr along railway line (Fig-6 & Fig-8). < +10 mmAyr (blue)
+10 mm/yr (blue

* InSAR result indicates that railway line passing paddy field area has a high potential of instability (Fig-9 left).

“Crops” land cover type ~ -20 mm/yr. » Multi-looked ~ 30x30m resolution for INSAR resuilt.
« High rate of LOS displacement rate reported on “Alluvial silt and clay” soil type, followed by “Deltaic silt” and “Marsh ¢ Future work = detailed analysis on current damage
clay and peat’ type (Fig-7 right). condition in correlation with INSAR resullt.
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