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Abstract : This paper presents a systematic study on the mechanical properties and rapid construction techniques
for connection joints in prefabricated concrete bridge structures. The connection joints are classified
based on three dimensions: connection medium, stress form, and structural location. The design
essentials of typical joints, such as grouted sleeve connections, prestressed splicing, and mortise—
tenon connections, are analyzed. The force transfer mechanisms and failure modes of joints under
different connection methods are explored. Numerical models of the joints are constructed using finite
element software such as ABAQUS and ANSYS, and the models are validated and calibrated through
full-scale or scaled—down experiments. Parametric analysis is conducted using the controlled variable
method to clarify the influence of key parameters, including concrete strength, grout grade, sleeve
length, and grout compactness, on the mechanical properties such as load-bearing capacity and
stiffness of the joints. A rapid construction technique system is established from three aspects: precise
prefabricated component production, efficient lifting and assembly, and rapid construction techniques
for connection joints. Key technical solutions are developed, including precise mold control, intelligent
positioning and assembly, and automated grouting and tensioning.

Keywords : prefabricated concrete bridge; connection joint; mechanical property; force transfer mechanism
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