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Load Testing Research on Long-span Top-deck Steel Box Arch Bridge
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2. Faculty of Civil Engineering and Mechanics, Kunming University of Science and Technology, Kunming,
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Abstract; The Lancang River Grand Bridge is a top-bearing steel box arch bridge with a main span of
300 meters. To study its load-bearing capacity under operational conditions and structural performance
under the most unfavorable working conditions, load tests were conducted on the completed bridge.
Control sections were selected based on the bridge’ s most unfavorable stress states, and deflection and
strain measurements were taken at these sections under static loading. Parameters such as natural
frequency, damping ratio, impact factor, and dynamic response were tested through pulse tests, vehicle
traffic tests, and moving load tests. The experimental data was then compared and analyzed against
theoretical calculations. The results indicate that under static loading, the deflection and strain
verification coefficients of the structure across all working conditions, as well as relative residual
deformation and strain, meet the requirements of the specifications. The relative residual strain and
deformation at the control measurement points exhibit significant surplus. During dynamic load tests, the
impact factor ranged between 0. 02 and 0. 03, the measured natural frequency exceeded the calculated
value, and the damping ratio was less than 5%. The bridge’ s working condition falls within the elastic
range, and its actual strength, stiffness, and load-bearing capacity comply with design and relevant code
requirements.
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Fig.1 Elevation of the main bridge (unit: cm)
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Fig.2 Load test control section
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Fig.3 Loading car (unit; cm)
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Fig.4 Test points layout for pulsation test
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Table 2 Dynamic load test conditions
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Fig. 6 Finite element calculation model
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Table 5 Strain efficiency coefficient and relative residual

strain of each section
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