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Analysis of Causes and Comprehensive Treatment Technologies for Pavement Settlement
Induced by Rainwater Infiltration
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Abstract: Rainwater infiltration is one of the most common and damaging environmental factors causing pavement
settlement in highways, involving complex coupled processes in hydraulics, geomechanics, and materials science. Under
dual pressures of increasing extreme climate events and growing traffic loads, the traditional "focus on drainage over
prevention" philosophy can no longer meet the demands of modern highways for long service life and high resilience. This
paper systematically reviews the multi-scale mechanisms behind rainwater-induced pavement settlement, thoroughly
analyzing the interaction among key processes such as surface runoff infiltration, internal moisture migration, subgrade
soil softening, and dynamic water pressure erosion. It comprehensively outlines a holistic treatment system ranging
from source water interception, intermediate flow guidance, to terminal reinforcement, and evaluates the effectiveness
and limitations of emerging technologies including new drainage structures, waterproofing materials, grouting
reinforcement, and intelligent monitoring and early warning systems.
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