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Abstract

This article takes four consecutive river-crossing bridges along the main stream of the Huai River
in Bengbu City, Anhui Province, as an example. It uses HEC-RAS to establish a one-dimensional hy-
drodynamic numerical model for the river section between the Bengbu Dam and the upstream of
Linhuai Pass over a distance of 10 km, simulating and calculating the water blockage values and
flow velocity values at each bridge under three design conditions. The results show that the HEC-
RAS one-dimensional hydrodynamic model can effectively reproduce the hydrodynamic character-
istics of continuous bridges. The simulated water level in the river channel shows an error of about
1 cm compared to the measured values, indicating that the model can accurately reflect the actual
movement of river floods; the water blockage values at the four bridges decrease as the river flow
diminishes, with water blockage values under the three simulated conditions ranging from 0 to
0.026 m; the average flow velocity under the bridge section is always greater than that of the up-
stream section, and the increase in average flow velocity shows a tendency to slow down as the river
flow decreases, with increases in average flow velocity remaining within 0.04 m/s.
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Figure 1. Conceptualized map and satellite image of the simulated river section
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Table 1. Parameters of bridges
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Figure 2. Generalized diagram of river section and bridge location
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Table 2. Simulation verification results table
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Table 3. Boundary conditions for the model
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Table 4. Simulated values of water pressure for each bridge under different working conditions
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Figure 3. Comparison of water pressure values of each bridge under different working conditions
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Table 5. Simulated flow velocity in front of each bridge pier under different working conditions
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Figure 4. Comparison of average flow velocity increase at the bridge section
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