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Research on Subgrade Splicing Construction Technology and Differential Settlement
Control Technology in Highway Reconstruction and Expansion Projects
Wang Yuqing
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Abstract: With the continuous rapid increase in traffic volume on China’s transportation road network, secondary
highways, first-class highways, and expressways built in the early stage have gradually shown problems such as
insufficient traffic capacity, declining service level, and inadequate load adaptability. Highway reconstruction and
expansion have become important means to improve road capacity, optimize regional road network structure, and meet
the needs of traffic development. As a core and difficult construction task in highway reconstruction and expansion
projects, subgrade splicing involves natural differences in consolidation degree, foundation stiffness, and compression
characteristics between new and existing subgrade soils. During construction, uneven settlement is highly likely to
occur, inducing common road diseases such as longitudinal cracks, pavement faulting, and local subgrade collapse,
which seriously affect project quality and long-term road operation safety. Based on the construction characteristics of
highway reconstruction and expansion projects, this paper systematically analyzes the formation mechanism, internal
and external influencing factors, and engineering hazards of differential settlement between new and existing subgrades,
and elaborates on key subgrade splicing construction processes, including foundation treatment, bench excavation,
layered filling, geosynthetic reinforcement, waterproofing, and drainage. Meanwhile, a complete differential settlement
control technical system is constructed from multiple perspectives, including foundation pretreatment, refined filling
and compaction, structural reinforcement, comprehensive water damage control, whole-process dynamic monitoring,
and construction quality control. The research results can effectively reduce the settlement difference between new and
existing subgrades, improve the overall coordinated bearing performance of the subgrade, prevent structural diseases at
splicing sections, and provide reliable engineering technical reference for subgrade construction, settlement treatment,
and quality improvement in similar highway reconstruction and expansion projects.

Keywords: highway reconstruction and expansion; subgrade splicing; construction technology; differential settlement;

settlement control; quality control
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