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Static and Dynamic Load Testing and Performance Evaluation of Double—Tower Single—Cable—Span
Cable—Stayed Bridge under Metro Type A Train Loads
Zhou Jun
Shanghai Tongji Testing Technology Co., Ltd.

[Abstract] To accurately assess the actual stress state, structural stiffness, and dynamic performance of urban rail
transit—specific double—tower single—cable—span partial cable—stayed bridges under Metro Type A train loads,

a study was conducted on the main bridge of a rail transit elevated project. The research included bridge
appearance inspection, dead load alignment measurement and cable force determination, static load tests, and
dynamic load tests. Key testing locations included the positive/negative moment control sections of the main
girder, as well as the base and top of the main towers. Equivalent simulation design loads were applied using
counterweight trains, with measurements of structural stresses, displacements, cable force increments, natural
vibration characteristics, and dynamic responses. Results demonstrated: The bridge maintained overall structural
integrity, with dead load cable forces deviating within—9.9% to 8.9% of design values, meeting precision
requirements; static load test load efficiency ranged from 0.87 to 0.93, with all primary measurement points
exhibiting calibration coefficients below 1.0. Post—unloading maximum relative residual deformation was 7.2%,
and maximum relative residual strain was 11.9%, both within regulatory limits. First—order vertical bending
frequency measured at 0.759Hz, with dynamic amplification coeflicients within normal ranges. Maximum lateral

acceleration of the main girder reached 0.431 m/s’, significantly below regulatory thresholds. Comprehensive
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evaluation confirmed that the bridge's strength, stiftness, stability, and dynamic performance meet design and

operational safety requirements for six—car Metro Type A train formations. This study provides valuable

references for load testing and performance evaluation of similar rail transit cable—stayed bridges.

[Key words] Metro Type A vehicle; Double—tower single—cable—plane cable—stayed bridge; Static load test;

Dynamic load test; Structural performance evaluation
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