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Optimization of pile foundation construction technology for
road and bridge under complex geological conditions
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Abstract

As the critical load-bearing and load-transmitting structure in road and bridge engineering, pile foundation construction quality
directly impacts bridge safety and durability. In complex geological conditions such as weak soil layers, karst cave areas, gravel
layers, and strongly weathered rock formations, pile foundation construction often faces challenges including borehole formation
difficulties, quality control issues, and high construction risks. Traditional techniques can no longer meet high-quality standards.
Based on engineering practices, this paper analyzes major problems and influencing factors in pile foundation construction under
complex geological conditions, and explores construction strategies adapted to such environments from aspects like geological feature
identification, construction process selection, process control, and technical optimization. The study demonstrates that enhancing
geological surveys, optimizing drilling and borehole formation techniques, improving quality monitoring, and implementing refined
management can effectively improve the reliability and safety of pile foundation construction, providing technical support and
practical references for road and bridge construction in complex geological environments.
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