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Abstract: It is important to capture stress changes of the bolted joints of utility tunnels during the
working conditions of soil backfilling, loading, and unloading to accurately evaluate the stability of as-
sembled utility tunnels in construction and operation stages. In response to the bottleneck that conven-
tional monitoring methods can hardly meet the safety monitoring requirements of utility tunnels during
their construction and operation, this paper conducts a prototype experimental study on the construc-
tion process of the utility tunnel in Jiangbei New District, Nanjing, based on newly developed fiber
Bragg grating (FBG) smart bolt stress sensors. The field monitoring results show that the monitoring

data of FBG smart bolts are related to the connection locations, construction conditions, and the sizes
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and locations of surcharge loadings. When the surcharge loading on the utility tunnel crown was in-

creased from 0 to 4000 kN, the stress data of the FBG smart bolts were under the safety thresholds,

indicating the at they had sufficient bolt pre-tightening capacity; according to the relevant specifica-

tions, the maximum stress of the smart bolts meets the design use requirements, ensuring that the

bearing capacity of the utility tunnel structure was in the safe range. This study fully verifies the effec-

tiveness of fiber optic sensing technology in loading and deformation monitoring of assembled utility

tunnels, which is worth promoting and applying in the future.

Keywords: assembled utility tunnel; Fiber Bragg Grating (FBG) ; fiber optic sensing technology;

bolt stress; prototype test
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