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Abstract

Highway engineering is long-term exposed to the natural environment. Affected by factors such as topography and geomorphology,
geological structure and climatic conditions, it is highly susceptible to geological hazards like landslides, collapses and debris flows,
which seriously threaten the safety of road traffic and the lives and property of residents along the highways. As a pre-link of highway
geological hazard prevention and control, the level of applied technologies for risk investigation directly determines the effectiveness
of disaster early warning and treatment. This paper systematically sorts out the core demands of risk investigation for highway
geological hazards, analyzes the working principles, application scenarios, advantages and disadvantages of various technologies
from the perspectives of traditional survey technologies, geophysical exploration technologies, remote sensing monitoring
technologies and intelligent monitoring technologies. It also discusses practical problems existing in current technology applications,
including equipment costs, data fusion and personnel technical capabilities, and puts forward targeted optimization strategies. The
purpose is to provide technical references for improving the accuracy and efficiency of highway geological hazard risk investigation
and constructing a scientific and sound prevention and control system for highway geological hazards.
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