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Abstract : As a core load-bearing component in bridge engineering, the construction quality of highway cast—
in—place box girders directly determines the load-bearing capacity and service life of the bridge.
Prestressed tensioning construction is a key process to ensure the structural performance of cast-in—
place box girders, and tensioning accuracy is the core control index of this process. This paper takes
the prestressed tensioning construction of highway cast—in—place box girders as the research object.
Starting from the construction principle of prestressed tensioning, it deeply analyzes the core elements
affecting tensioning accuracy, including the characteristics of prestressed tendons, the performance
of tensioning equipment, construction process parameters and environmental conditions, etc. Based
on this foundation, targeted precision control methods are proposed, covering the entire process
control measures such as equipment calibration and material inspection before construction, process
optimization and monitoring during construction, and quality review after construction. Verification
based on actual construction scenarios shows that the proposed control method can effectively
enhance the accuracy of tensioning construction, reduce prestress loss, and provide technical support
for ensuring the quality of highway cast—in—place box girder construction.

Keywords : highway cast-in-place box girder; prestressed tensioning; precision control; construction
technology; prestress loss
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