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Study and application of robotic scabbling process adaptability for
post—pouring holes of prefabricated piers of Xiamen-Jinmen Bridge
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Abstract: To address the challenges of uneven quality, low efficiency, and high safety risks in manual scabbling of post—
pouring holes in ultra-large prefabricated piers, an adaptability optimization and application study of a scabbling robot was
carried out based on the prefabrication project of the Xiamen-Jinmen Bridge piers and abutment. Through core technological
breakthroughs such as a modular structure design, integration of composite scabbling processes, intelligent positioning and path
planning systems, human —machine collaboration, and intelligent early warning, the safety, efficiency, accuracy, and
environmental friendliness of scabbling operations were achieved. Prototype testing and engineering application results indicate
that the robot can adapt to wet substrates, complex hole shapes, and variable working conditions, operating stably under
temperatures ranging from —10 °C to 50 °C and humidity below 90%; the average daily roughened area per machine reaches
150 to 200 square meters, 8 to 10 times that of manual work; the scabbling depth error is controlled within +1 mm, with single—
hole scabbling coverage exceeding 98%, effectively improving the uniformity of troweling depth; the concrete pouring qualified
rate has increased from 85% to over 98%, and the bonding strength between new and old concrete has increased by 40%. This
robot effectively solves the adaptability problems in scabbling post—pouring holes of piers under constrained spaces and
complex conditions, providing reliable technical support for automated construction of prefabricated bridge substructures.
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Fig. 1 Schematic diagram of the first segment precast pier

and internal post—pouring holes
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Fig.2 Schematic diagram of scabbling robot operating in

post—pouring holes
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robot
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