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Abstract

Complex geological conditions impose higher requirements on construction safety and engineering quality.The combined effects
of varying stratigraphic structures,groundwater conditions,and geological formations expose construction processes to multi-
source risks and significant uncertainty.Focusing on key construction technologies and quality assurance under complex geological
environments,this study systematically reviews critical techniques such as foundation treatment,deep excavation support,and
underground structure construction,based on common scenarios including soft soil layers,karst-developed regions,and high
groundwater levels encountered in engineering practice.On this basis,key points of process control and technical implementation
are analyzed,with emphasis on optimizing construction organization,enhancing dynamic monitoring,and improving the adaptability
of construction techniques.Furthermore,a quality assurance system centered on standardized management is established,integrating
critical process control and dynamic risk management to improve the stability of engineering quality and the level of construction
safety. This provides technical support and a management framework for the high-quality implementation of construction projects
under complex geological conditions.
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