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Load Test Analysis of a V-shaped Rigid Frame and Hanging Beam

Composite System Bridge
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Abstract: To validate the design rationality of a three-span V-type rigid frame + hanging beam composite system bridge,
the static and dynamic load tests are conducted to support acceptance and maintenance data collection. The process
begins with establishing a beam grid model using MIDAS Civil NX, followed by verification through a solid model in
Midas/FEA NX. Using Class-A load standards and four targeted scenarios with three-axle heavy-duty vehicle loading
schemes, the static-dynamic numerical simulation is conducted. The loading tests measure key parameters including
deformation, stress-strain, dynamic deflection, and natural frequency at critical cross-sections of the main beam. That
static load tests demonstrated: calibration coefficients for static strain and deflection ranging from 0.54 to 0.72, with
relative residual ratios below 20% and no visible damage. Dynamic load tests show that: the natural frequency is 1.7
times the theoretical value, impact coefficients below theoretical thresholds, and damping ratios within normal concrete
bridge ranges. The overall test results indicate: The bridge's structural strength and stiffness fully meet Class A urban
design load requirements, demonstrating excellent overall performance. This structural configuration provides valuable
reference for similar large-span high-stiffness bridges, while experimental data enriches the industry database for such
bridge types.
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