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Structural Design of Slope Protection for Earth Dams of Water Conservancy Levees

Jia Sun Junzhi Guo LeiLv
Nanjing Mingrui Construction Group Co., Ltd., Nanjing, Jiangsu, 211100, China

Abstract: In response to the problems of sand and stone clogging pipes during rainwater collection and severe evaporation
from water tanks during drought periods in existing embankment slope protection structures, this paper proposes a new anti-
evaporation slope protection structure. This design incorporates a multi-level pipe network system (PVC pipes from the first
to the fifth) within the slope protection. Rainwater is collected through water channels and filtered by a double-moving plate
filtration device (the first and second solid steel moving plates in conjunction with a steel wire filter screen) to separate sand
and stones. At the same time, a spring linkage mechanism is used to control the opening and closing of the leakage holes:
during the rainy season, the weight of the rainwater drives the moving plates apart, allowing water to pass through the first
leakage hole (®5mm) and the second leakage hole (03mm) for double filtration before entering the water tank; during the
dry season, the spring (with an elastic coefficient of k=120N/m) pushes the moving plates together, forming a sealed layer
that reduces water tank evaporation by 62%. Experiments show that this structure can achieve precise irrigation of vegetation
through a water pump (with a power of 1.5kW) driving a three-level pipe network (including 15 ceramic sprinklers), with
a sand and stone interception rate of 98%, and a reduction of 85% in pipe clogging rates compared to traditional structures.
Particularly under continuous drought conditions, the closed water tank (with a capacity of 2m?®) maintains a water retention
rate of 78% after 30 days, effectively solving the problem of continuous irrigation water supply and providing an innovative
solution for the recycling of water resources in water conservancy project slope protection systems.
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