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Digital Twin Technologies for Efficiently and Precisely Assessing Structural Soundness of Bridges
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Digital twins are attracting attention as way to analyze various data collected in physical space using a precise model that replicates an object
in cyberspace. The analysis results are then used to make improvements to the physical object. Lately, demand has grown for applying digital twin
technologies to facilitate efficient, precise bridge maintenance and management, including high-level diagnostics of structural soundness and
deterioration, and precision assessment of conditions in the event of a disaster.

Toshiba Corporation is developing digital twin technologies to precisely replicate the behavior of bridges by using our large-scale structural analy-
sistechnologies acquired in the course of developing electronic devices. We have created a geometric model of an actual bridge, with simulation tests
confirming that deformations of the entire bridge according to vehicle weight and temperature fluctuations closely match actual measured data.
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Bridge maintenance and management using digital twin technologies
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Large-scale structural analysis model of Higashi Kobe Bridge
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Deformations caused by vehicle load
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Comparison of measured and simulated values of deformation
according to vehicle load
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Upper and lower deck temperature measurements in sunny and
rainy conditions
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Measurement positions of deformation according to temperature
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Comparison of measured and simulated values of thermal expansion and contraction of main girder of bridge in sunny and rainy conditions
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