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Abstract: As a common support method in deep excavation, diaphragm walls have complex stress and
deformation regulation, making them a hot research topic in excavations. In this paper, based on the fi-
ber Bragg grating sensing technology, the horizontal displacements of a diaphragm wall of a subway
station were measured. The monitoring data was compared with the numerical simulation results, and
the rationality of the numerical analysis model was verified. Based on the numerical analysis model,
the variation law of the horizontal displacement of the underground diaphragm wall in the soft soil lay-
er of different thicknesses was studied. The critical thickness ratio was calculated by the wall displace-
ment gradient D,, and the soft soil displacement gradient D,. The results show that the variation of hori-

zontal displacement of the diaphragm wall with the thickness of soft soil is generally in a shape of "con-
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vex belly". The deformation of the diaphragm wall can be divided into relatively stable zone, linear

growth zone, maximum deformation zone and linear decline zone along the depth direction. The criti-

cal thickness ratio a, was calibrated as 0.24 using D,, and D,. The earth pressure is relatively stable in

the first four excavation processes, but changes significantly after 40 days of excavation in the fifth ex-

cavation process. The research results provide a valuable reference for the design, construction, and

monitoring schemes of similar projects.

Keywords: diaphragm wall; horizontal displacement; densely distributed sensing; numerical simula-

tion; critical thickness ratio
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Table 1 Main technical parameters of the UFBG

demodulator
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Fig.4 Process of fiber optic sensors arrangement in the field
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Table 2 Calculation parameters of supporting structure
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Table 3 Soil calculation parameters
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