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Abstract

Structural Health Monitoring (SHM) is essential for maintaining bridges, as traditional inspections are
infrequent and may miss subsurface damage. However, SHM implementation faces challenges due to
high costs and difficulty in obtaining damage-state data. Population-Based Structural Health
Monitoring (PBSHM) addresses this by enabling data sharing across similar structures, requiring a
reliable method to assess bridge similarity. Using graph theory (Fig 1) researchers established similarity
scores (Fig 2) and investigated whether structurally similar bridges exhibit comparable dynamic
responses (Fig 3). Modal testing confirmed alignment between PBSHM metrics and bridge mode
shapes, validating PBSHM'’s potential for effective bridge monitoring and transfer learning.
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Fig 1, Representing a beam and slab bridge as a graph  Fig 2, calculating similarity scores between 4
different beam and slab bridges
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Fig 3, Similarity between the modes of the first two beam and slab bridges



