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Diaphragm-type FBG earth pressure sensor based on
rhombic sensitized structure

LI Meili, CUI Weixing, NIU Liang, FENG Yuan
(Chongging College of Mobile Communication, Chongqing 401520, China)

Abstract: To address the accuracy degradation of traditional earth pressure sensors caused by temperature and electromagnetic
interference in long-term monitoring, a diaphragm-type fiber Bragg grating (FBG) earth pressure sensor based on a rhombic
sensitized structure is designed. The sensor uses a circular diaphragm for pressure sensing, transmits pressure through the rhom-
bic structure, and employs two FBGs in series on the strain beam and temperature compensation beam to achieve pressure mea-
surement and temperature compensation. The design is validated by theoretical analysis and Ansys finite element simulation,
followed by experimental testing. Results show good linearity from 0 to 2 MPa with a sensitivity of 981.87 pm/MPa, effective
temperature compensation from —10 °C to 50 °C, and wavelength fluctuation within +5 pm during a 3-hour creep test, meeting
the requirements for long-term accurate earth pressure monitoring.
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