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RESEARCH ON OPTIMAL PLACEMENT OF STRAIN SENSORS IN DECK
OF CABLE-STAYED BRIDGES BASED ON MULTI-SCALE MODELING
AND ANALYSIS

ZHANG Zheng-hua , Bl Dan , LI Zhao-xia

(Department of Engineering Mechanics, Southeast University, Nanjing 210096, China)

Abstract: The key issue on optimal placement of strain sensors inside the steel beam of cable-stayed bridge was
studied for the purpose of the safety evaluation using the structural health monitoring system. A novel
optimization method base on the analyses of global and local responses of the multi-scale model of the bridge was
proposed, and the Runyang cable-stayed bridge was studied to illustrate the application of the optimization
method. The simplified model of the bridge was first developed in order to obtain the key sections of the bridge
deck; then, the stress distribution in the global structure and local components were presented by the
sub-modeling and multi-scale simulation; finally, the places for installing strain sensors were obtained from the
results of the above analyses. The accuracy of the estimated responses indicated by the sensors in the optimal
placement was verified indirectly by a comparison between the testing results and simulation results of the static
and dynamic response of the bridge.
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Fig.1 The simplified model of Runyang cable-stayed bridge
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Fig.2 The three-dimensional FE model of Runyang

cable-stayed bridge
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Table 1 Comparison of natural frequencies between FE model
calculated values and test ones
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and calculated values
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Fig.5 Stress distribution of bottom plate in the combined
section of girder and beam
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Fig.6  Stress distribution on the top plate in the mid-span section
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