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Key Points of Construction Quality Control for Road-Bridge Connection Segments
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[ Abstract ] The connection segments between highway bridges and roads represent critical areas where structural stiffness, material

properties, and settlement characteristics exhibit significant variations. These sections are prone to early-stage defects

such as bridgehead bumping, interface cracking, differential settlement, and water-induced damage, directly impacting
traffic safety and road service life. While current standards like the Highway Subgrade Design Code (JTG D30-2015)
and Highway Bridge and Culvert Construction Technical Specifications (JTG/T F50-2011) outline fundamental

requirements for connection segment construction, traditional approaches often suffer from inadequate settlement

control, weak interlayer bonding, fragmented drainage systems, and lagging digital management. This paper

systematically reviews key control measures—including foundation treatment, fill material selection, layered filling

techniques, interlayer bonding, drainage and crack prevention systems, and slab and expansion joint construction—

based on core regulatory provisions and integrated with engineering practices and innovative technologies. It proposes

five innovative solutions: gradient stiffness design, intelligent compaction monitoring, BIM+IoT-based whole-process

management, application of lightweight fill materials, and human-vehicle-road collaborative evaluation, effectively

addressing differential settlement and interface defect challenges. The research findings enhance the construction quality

control framework for connection segments and provide technical support for standardized, intelligent, and sustainable

development of high-grade highway bridge-road junction projects.

[ Key words ] highway bridge; road junction section; quality control; differential settlement; intelligent compaction; BIM + Internet

of Things
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