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Quality Assessment of Prestress Application in Bridges Based on Fiber

Optic Sensors
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(1. CCCC Special Engineering Technology Co., Ltd., Wuhan 430071, China; 2. CCCC Infrastructure Maintenance Group Co., Ltd.,
Binjing 100010, China; 3. Songyuan City Highway Service Center, Songyuan 131599, China)

Abstract: Taking the 20-m prestressed concrete hollow slab of the Yelin Bridge in Hainan Province as the research
object, a bridge prestress application quality assessment method based on fiber optic sensors and BP neural networks is
proposed. Fiber Bragg Grating (FBG) sensors are used to collect the real-time strain data at key sections of the hollow
slab, and the comparative analysis is conducted with finite element model theoretical values to quantify the prestress loss
rates and range differences. A BP neural network model based on the TensorFlow framework is built, and the tension
force and elongation are used as input features. Finally, the quality grade classification of the prestressed application
quality is outputted to achieve the dynamic assessment of the prestressed quality. The results show that the maximum
deviation between the measured data of the fiber optic sensor and the theoretical calculation value of the finite element
is 5. 9%, which confirms the data reliability. After optimization, the validation accuracy of the neural network model
reaches 83. 3%. This assessment method realizes the automated evaluation of prestress application quality through data-
driven multi-parameter mapping, which provides a scientific basis for quality control of bridge engineering.
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