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Abstract

The forms of flood damage and their impacts on building structures have become a key issue in
flood control engineering. Through a classification analysis of forces, the effects of opening design
and flow angle on structural stress were examined. The latest advancements in flood control mate-
rials and engineering measures were explored, focusing on the optimization of materials’ water-
resistant properties and structural design. The results show that a rational opening design and flow
angle can effectively reduce the destructive forces of floods on structures. Additionally, the selection
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of flood control materials and structural optimization are closely linked, especially in terms of in-
novations in water resistance and durability, significantly enhancing the overall effectiveness of
flood protection facilities. These findings provide theoretical support for the design of flood control
engineering and propose practical suggestions for future design optimization.
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Figure 1. Flood impact process and load time history (filtered via 60 HZ cosine window analysis) (a) Frontal impact (b) Radian
impact
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