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Abstract

This paper summarized the design logic and fabrication process of a cable-stayed bridge structure
model for bridge health monitoring, and the final design scheme is presented. Afterwards, key
points and difficulty of fabrication were analyzed, which includes the production of main compo-
nents, connection method, simulation of cable, and damage simulation method. Finally, the struc-
tural properties of the model were tested by experiments, and the results were found to be in good
agreement with the finite element model.
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Figure 1. Dimension diagram of the scaled model
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Table 2. Section type and dimension of structure components
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Figure 2. Digital model and visualization
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Figure 3. Scaled cable-stayed bridge demonstrative model
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Figure 4. Flexural members of the scaled model
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Table 3. Comparison of cable simulation methods
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Figure 5. Stiffness damage simulation on the beam
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Figure 6. Connections of flexural members
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Figure 7. Connections of cables
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Table 4. Modal test scenarios
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Figure 8. Power density spectrum of vertical acceleration
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Table 5. Measured modal frequency of the scaled model
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