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Optimization of Support for Steep Layered Slopes Based on the Synergistic Effect of

Prestressed Anchor Cables and Lattice Beams

LIN Xiong
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Abstract: Steep layered slopes are a common but difficult type of slope in water conservancy and hydropower engineering. This paper
takes the construction of a XX reservoir hub project as an opportunity to conduct research on the stability of steep layered slopes on
the left bank of the reservoir area, and systematically studies the collaborative working principle of the prestressed anchor cable lattice
beam joint support system. Based on theoretical calculations, numerical simulations, and engineering examples, explore the force
transmission law between prestressed anchor cables and lattice beams, and their impact on the stress field of slopes. Based on the
characteristics of the foundation structure and deformation failure mechanism of steep layered slopes, the selection of anchor
parameters, design of lattice beam structure, and optimization of joint support layout are carried out to achieve the goal of balancing
economy and safety. Research has shown that the combined action of prestressed anchor cables and lattice beams can effectively
control the displacement of slopes and improve their stress state. The constraint effect of lattice beams makes the anchoring force of
the anchor cables more evenly transmitted to the upper surface of the slope, enhancing the stability of the entire slope; After
optimization, the spacing between anchor cables has been changed from 4.0m to 3.5m, the anchorage section has also been changed
from 8.0m to 9.0m, the cross-sectional size of the lattice beam has been changed from 300mm * 400mm to 350mm * 450mm, and the
safety factor has been increased from 1.18 to 1.35, meeting the requirements of the design specifications.
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