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Abstract: The construction technology of embankment protection engineering is the core support for water conservancy projects to
resist flood disasters and maintain ecological balance. Its technological innovation is evolving from a single flood control function to a
multi-objective collaborative protection system. Faced with the challenges of extreme climate and complex geological coupling, traditional
rigid protection models are difficult to adapt to the dual needs of dynamic water and sediment conditions and ecological restoration, and
there is an urgent need to build a new multi-objective collaborative technology system. The article systematically integrates the innovative
path of soil material selection, structural design, and intelligent construction technology, innovatively integrates dynamic monitoring and
ecological coordination mechanism, and proposes a full chain technology framework covering material modification, intelligent
compaction, and biomimetic protection. By constructing a resilience protection paradigm of “performance perception damage warning
function regeneration”, we break through the bottleneck of performance degradation within the traditional engineering life cycle, provide
methodological guidance for the ecological transformation and full life cycle cost optimization of water conservancy infrastructure, and
promote the strategic upgrade of flood control engineering from passive resistance to active adaptation.
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