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Research on the Design and Practice of Flood Control Projects for Mountain Torrent
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Abstract: Mountain torrent gully disasters are a major type of natural disaster threatening the safety of towns and
villages in mountainous areas of China, and their prevention and control are both urgent and complex. Taking the
Baima River mountain torrent gully in Guangde City, Anhui Province as a typical case, this paper systematically
constructs and applies a comprehensive treatment technical system integrating accurate hydrogeological assessment,
differentiated design of engineering measures, application of eco-friendly materials, whole-process optimization of
construction and operation and maintenance, and scientific evaluation of comprehensive benefits. Through high-
precision hydrological analysis combining the “84 Method” and historical flood investigation, refined geological
investigation, multi-scheme engineering comparison, and MIKE11 hydrodynamic simulation, a treatment scheme
centered on “bank protection and foundation reinforcement, dredging for smooth flow, and ecological priority” is
established. The engineering measures include dredging of 6.08 km, with a dredging volume of 44,800 m?, and
differentiated construction of 5.31 km of new revetments, covering three structural forms: gabion cages, mortared
masonry, and reinforced concrete. The numerical simulation results show that, after project implementation, the design
flood level under a 10-year return period is reduced by an average of 0.15m, with a maximum reduction of 0.52m,
indicating a significant improvement in flood discharge capacity. Stability calculation based on the limit equilibrium
method and local scour depth analysis verify the safety and reliability of all revetment structures, with an anti-sliding
safety coefficient Kc¢ > 1.29 and an anti-overturning safety coefficient KO > 2.53. The whole-life-cycle economic
evaluation shows that the project has an economic internal rate of return (EIRR) of 8.4% and an economic benefit-cost
ratio (EBCR) of 1.25, demonstrating clear economic rationality. This study not only provides a direct technical solution

for the Baima River, but also aims to form a replicable and promotable methodology for systematic mountain torrent
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gully treatment in hilly areas of southern China, providing key technical support and a practical case for improving

regional flood disaster resilience and promoting water ecological civilization construction.

Keywords: mountain torrent gully; flood control treatment; revetment design; hydrological analysis; MIKE11 model
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