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Abstract

Conducting railway and highway surveys in complex geological environments is a highly challenging task. With the increase in the
scale and difficulty of engineering projects, traditional surveying methods often fail to meet the demands of high efficiency, accuracy
and economy. Therefore, the innovation of surveying technology has become an important aspect that cannot be ignored in the
construction of modern transportation infrastructure. This paper first analyzes the influence of complex geological environments on
railway and highway survey work, and discusses the limitations of current survey methods.And the innovation of exploration means
based on new technologies and new methods was proposed. Through the adaptability analysis of different foundation types, this
paper summarizes the survey methods applicable to different geological environments and engineering requirements, and provides
reference suggestions for the selection of foundation types in railway and highway projects. Finally, this paper discusses the practical
application of innovative exploration methods in complex geological environments, aiming to provide scientific, economic and
sustainable exploration solutions for transportation infrastructure projects.
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