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Abstract [ Objective] FBG ( fiber bragg grating) monito-
ring technology features fast dynamic response, strong anti-in-
terference, high precision and strong durability,, and can realize
long-distance real-time monitoring. The feedback circumferen-

tial deformation monitoring data from FBG is of great signifi-
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cance to the parameter adjustment in the process of shield tun-
neling. Therefore, it is necessary to conduct an in-depth re-
search on the circumferential deformation law of the segments
based on FBG technology. [ Method] With a metro tunnel
project as the example, the fiber optic sensors are used for real-
time monitoring of the segments during metro tunnel construc-
tion. Through analysis of the monitoring data, the changing
law of the circumferential strain in the segment construction en-
vironment is studied, and the correlation between the relative
convergence displacement and the shield tunneling parameters
is analyzed. [ Result & Conclusion] The monitoring data in-
dicates that the circumferential deformation mainly occurs with-
in one week after the installation of the tunnel segments and
within a 50 m range of the adjacent tunnel excavation. In con-
dition of unfavorable stratum and small buried depth, the effect
of the subsequent tunnel excavation on the convergence of the
already constructed segments is about 50% . When the stratum
is favorable and the buried depth is large, the effect of subse-
quent tunnel excavation on the above convergence is approxi-
mately 65% to 83% . The strain of the segments is affected
significantly by the stratum and the adjacent tunnel construction
under different buried depths. The segments in a shallow bur-
ied depth and poor soil stratum have large deformation, while
those in the larger buried depth exhibit better constraint and un-
noticeable deformation. There is a clear correlation between the
relative convergence displacement and the shield tunneling pa-
rameters. The total thrust of the subsequent shield tunneling is
negatively correlated with the relative convergence displace-
ment of the previously constructed segments, while the excava-
tion speed of the subsequent shield tunneling is positively corre-
lated with the above relative convergence displacement. The
real-time monitoring data obtained through FBG monitoring
technology can serve as a basis for adjusting the shield tunne-

ling parameters.
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