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Technical Specifications and Quality Control Guidelines for Highway Pavement Subgrade
Construction by
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[Abstract] As the arterial arteries of urban transportation, urban expressways feature high vehicle speeds, heavy
traffic volumes, substantial loads, and stringent alignment standards. The integrated design and construction
control of subgrade and pavement structures directly determine road service life and traffic performance. The
traditional staged, independent design approach for subgrades and pavements often leads to structural layer
mismatch, weak interlayer bonding, and coordinated settlement deformations, triggering early—stage defects
such as pavement cracks, subsidence, and rutting. Aligned with the expressway construction objectives of "long
service life, high stability, and low defect incidence," this paper proposes an integrated subgrade—pavement
design philosophy. It establishes a comprehensive framework encompassing four dimensions: structural layer
compatibility design, material system optimization, drainage system integration, and digital collaborative design.
Considering expressway construction characteristics, the study explores critical control technologies including
precise subgrade filling and compaction, continuous pavement layer construction, coordinated treatment of
special subgrades, and intelligent full-process management. Innovative techniques such as modulus gradient
design, full-life drainage integration, BIM—driven collaborative design, and intelligent compaction monitoring
are incorporated to address traditional design—construction disconnections, poor structural coordination, and
frequent defects. These advancements provide technical support for high—quality urban expressway subgrade
and pavement engineering, facilitating the transition of municipal road projects toward integrated, intelligent,
and sustainable development.

[Key words] urban expressway; integrated subgrade and pavement; collaborative design; construction control;
intelligent compaction; structural matching
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