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Abstract

The integration of digital image correlation (DIC) techniques as non-contact sensors during bridge load
testing offers many advantages, proving to be a reliable way to evaluate in-situ behavior with minimal
setup time and the ability to capture even small displacements quite accurately. This study presents a
holistic approach using full-scale, DIC measurements to calibrate numerical models from controlled load
testing of a culvert, consisting of corrugated metal pipe, before and after being rehabilitated with a
cementitious spray-applied pipe liner (SAPL). Both static and dynamic loads are applied on the culvert,
and deflections are monitored continuously using cameras with video post-processing capabilities. Field
tests and calibrated finite element analyses confirmed that the lined (rehabilitated) culvert exhibited
increased ring stiffness and improved resistance to dynamic load effects, resulting in reduced deflections
and dampened responses to varying load magnitudes with more uniform strain distribution under both
static and dynamic loads.
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