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Research on Longterm Settlement Mechanism and Composite Reinforcement Technology of Highway Soft Soil Subgrade
Yang Li

Shanxi Institute of Technology, Yangquan, Shanxi, 045000

Abstract: Soft soil subgrade presents typical mechanical properties including high water content, high compressibility, low shear strength,
poor permeability and obvious consolidation hysteresis, which is one of the most common unfavorable subgrade soils in highway engineering
construction. Under the longterm coupling effects of cyclic vehicle loads, groundwater seepage and temperaturechumidity variation, soft soil
subgrade is prone to continuous consolidation settlement and creep deformation. It further triggers distresses such as differential pavement set-
tlement, cracking, subsidence and bridgehead bumping, which seriously endanger highway traffic safety and service life. To reveal the evolution
law of longterm settlement of soft soil subgrade and improve its longterm stability, this paper systematically analyzes settlement types and for-
mation mechanism of highway soft soil subgrade, and explores the influencing mechanism of selfweight consolidation, dynamic vehicle load,
hydrological environment and soil structural damage on longterm settlement. The application deficiencies of single reinforcement technology are
summarized. Combined with field engineering measurement and theoretical analysis, a composite reinforcement technical system of “drainage
consolidation + rigid reinforcement + flexible coordination” is established, and the process parameters and key construction control points for
composite reinforcement are clarified. The research results show that the composite reinforcement technology can effectively accelerate con-
solidation and drainage of soft soil, restrain soil creep deformation, and improve the overall stiffness and uniformity of subgrade. It remarkably
reduces longterm postconstruction settlement of subgrade and solves problems of insufficient stability and settlement rebound caused by single
reinforcement method. It can provide theoretical basis and engineering reference for design, construction and longterm operationmaintenance of
highway subgrade in softsoil areas of coastal and lake regions.

Keywords: Highway engineering; Soft soil subgrade; Longterm settlement; Settlement mechanism; Composite reinforcement; Subgrade stability
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