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Abstract: The hydrological environment conditions of coastal and riverside ports and waterways in China are very complex, with
various hydrological problems such as unstable water flow velocity, continuous wave impact, fluctuating tidal patterns, perennial
sedimentation of waterway sediment, and sudden fluctuations in water level, which increase the difficulty of water transportation
engineering construction. At present, traditional water transportation engineering construction techniques have poor adaptability to
complex hydrological environments. Not only is the on-site quality control process cumbersome and difficult to operate, but the
overall construction efficiency is also low, making it difficult to meet the high standard requirements of waterway engineering
construction. Based on this, the article systematically analyzes the various constraints and impacts of complex hydrological
environments on waterway construction, combined with the actual construction situation of water transportation engineering sites.
Targeted technological upgrades and optimizations are carried out for the four core construction processes of pile foundation
construction, waterway dredging, revetment construction, and underwater concrete pouring. At the same time, relying on intelligent
monitoring technology, digital modeling methods, and dynamic control methods of construction parameters, a special construction
process and quality control system adapted to complex hydrological conditions have been established to improve the construction
quality and structural safety of waterway projects, reduce construction failures and later disease problems, and lower project operation
and maintenance costs for reference.

Keywords: complex hydrological conditions; port and waterway engineering; construction technology; process optimization; quality
control
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