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Principle of Fiber Optic Grating for
Monitoring Soil Displacement

Overview
Fiber Bragg Grating (FBG) sensing technology is an advanced monitoring approach
that utilizes wavelength-division multiplexing (WDM) and the shift in Bragg
wavelength generated during light transmission through fiber optics. The system
enables real-time measurement of diaphragm wall horizontal displacement, internal
forces in supports, differential settlement of concrete struts, soil heave at. This paper
presents a distributed monitoring system for soil micro-displacement based on a fiber
Bragg grating (FBG) array and Transformer deep learning. By combining the high
sensitivity of FBG sensors with the deep learning capability of the Transformer model,
the system achieves precise. Fibre Bragg Grating (FBG) sensors are now a
revolutionary technology in the optical sensing area, recognized for their high
sensitivity, immunity to electromagnetic interference, and reliability of operation in
demanding environments. The present review paper provides an in-depth analysis of
FBG. gy with borehole inclinometers. Field tests were conducted at a.
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Jul 17, 2026

A review of previous studies on the applications of fiber optic sensing ...

In this paper, the working principle of different fiber optic sensing technologies, the
development of fiber optic-based sensors, and the recent application status of these
sensing

Jan 22, 2026

Applications of fibre Bragg grating sensors for monitoring geotechnical ...

This study presents a review of different types of optical fibre sensing technology
with a special focus on the working principles and the calibration technique of FBG-
based sensors.

May 01, 2026

Measuring Soil Strain Using Fibre Optic Sensors

Monitoring subsurface soil movement is important in many geotechnical engineering
applications such as stability of slopes, road embankments and settlement in
foundations. Soil

Jan 17, 2026

Zhenyang Feng1 and Juan Deng2,*

Bragg gratings exhibit cross-sensitivity to temperature and strain, such that changes
in external temperature or strain cause variations in the geometric dimensions of the
fiber grating, resulting in a

May 16, 2026

Deep Landslide Displacement Monitoring Method Based on Ultra-Weak Fiber ...

Abstract Addressing the challenges of low sensitivity and inadequate spatial
resolution in conventional deep displacement monitoring methods, a novel approach
is introduced that involves the surface

Jan 14, 2026

Optical fiber Bragg grating-based pressure sensor for

In this study, a simple fiber Bragg grating (FBG) based pressure sensor was
fabricated using FDM process for monitoring vertical pressures. Raw

Sep 06, 2025

Fiber-Bragg-Grating-Based Displacement Sensors: Review of Recent
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Abstract: With the development of fiber optical technologies, fiber Bragg grating
(FBG) sensors are frequently utilized in structural health monitoring due to their
considerable advantages, including fast

Mar 03, 2026

Applications of fibre Bragg grating sensors for monitoring geotechnical ...

In recent years, much attention has been paid towards optical fibre sensing
technology for geotechnical health monitoring. This paper highlighted different types
of optical fibre with a special

Jun 22, 2026

Advances in fibre optic based geotechnical monitoring systems for ...

Recent advances in various FOS based monitoring systems, including Brillouin time
domain distributed optical sensors and fibre Bragg grating (FBG) sensors, are
investigated through a

Jun 08, 2026

Literature Review on Fibre Bragg Grating(FBG) Sensors: Principles ...

The fiber-bragg-Grating (FBG) functions as a distributed Bragg reflector embedded in
a short section of an optical fiber. It is reflected in light at selected wavelengths,
allowing others to survive by periodic

Aug 30, 2025

Comprehensive Review of Fiber Bragg Grating Sensors: Principles ...

Abstract: Fiber Bragg Grating (FBG) sensors have emerged as versatile tools for
various sensing applications due to their unique properties such as small size,
immunity to electromagnetic

Jun 10, 2026

Experimental investigation on pipe-soil interaction due to ground ...

The feasibility of distributed fiber optic strain sensing technique in monitoring pipe-
soil deformation was discussed through the comparison with the data of
displacement transducers. In

Dec 28, 2025

(PDF) Ground Movement Monitoring Using an Optic

The authors have developed a fiber optic ground movement monitoring system using
the optic Fiber Bragg Grating (FBG). A series of FBG''s are glued to the

Jul 06, 2026
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Theoretical and experimental study on the fiber Bragg grating-based ...

Effectiveness of FBG-based inclinometers for slope monitoring was verified. Landslide
monitoring and forecasting have always been important research topics in
geotechnical engineering.

Apr 09, 2026

Review of fiber optic sensors in geotechnical health monitoring

Based on the measured strains, three algorithms for transforming monitored data to
required displacement were investigated. Comparison analysis regarding typical
advantages and

Nov 07, 2025

A review of leak detection methods based on pressure waves in gas ...

A variety of methods have been introduced for leakage detection in gas pipeline,
such as hardware-based methods like acoustic and fiber optic, and software-based
methods like negative

May 03, 2026

Ground movement monitoring using an optic Fiber Bragg Grating

Abstract The authors have developed a fiber optic ground movement monitoring
system using the optic Fiber Bragg Grating (FBG). A series of FBG''s are glued to the
outside of flexible

Jun 29, 2026

Automated monitoring of deep excavations using fiber

Fiber Bragg Grating (FBG) sensing technology is an advanced monitoring approach
that utilizes wavelength-division multiplexing (WDM) and

Apr 26, 2026

The Fiber Bragg Grating Array Soil Micro-Displacement Distributed ...

By combining the high sensitivity of FBG sensors with the deep learning capability of
the Transformer model, the system achieves precise distributed monitoring of soil
micro-displacement.

Aug 13, 2025

Real-time aggregation forces monitoring in varied soil ...

Abstract The study investigates the effectiveness of Fiber Bragg Grating (FBG)
sensors in measuring real-time aggregation forces across soils with varying particle
sizes.
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Apr 19, 2026

Theoretical and experimental study on the fiber Bragg grating-based ...

Abstract Landslide monitoring and forecasting have always been important research
topics in geotechnical engineering. This study presents a self-designed inclinometer
using fiber Bragg

Aug 11, 2025

Applications of Optical Fiber Sensors in Geotechnical

The current study investigates the feasibility and performance of Fiber Bragg Grating
(FBG) optical sensors in geotechnical engineering

Jun 06, 2026

Fiber Bragg Grating Sensors: Design, Applications, and

These studies demonstrated the ability of FBG sensors to accurately measure strain,
displacement, and temperature changes in real time, which are

Apr 06, 2026

Review of Fiber Optic Displacement Sensors

This article reviews specifically the advanced fiber optic displacement sensing
techniques that have been developed in the past two decades.

May 06, 2026

Fiber Bragg Grating Sensor | Springer Nature Link

Based on the basic principle and theoretical analysis of fiber Bragg grating, this
chapter systematically introduces and analyzes the sensing principle, structure
design and strain sensing

Apr 13, 2026

Fiber Bragg Grating Sensor | Springer Nature Link

According to the optical structure and sensing principle, fiber gratings are divided
into phase shift grating, chirped grating, blazed grating, long period grating, and
Bragg grating.

Feb 05, 2026

Progress of fiber Bragg grating sensors in state perception of ...

In recent years, fiber optic sensors, primarily based on fiber Bragg gratings (FBGs),
have been gradually applied in the monitoring of electrical equipment. This article
provides an overview of
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Advances in fiber optic sensors for soil moisture monitoring: A review

This work provides a review on the latest emerging methodologies based on optical
fiber sensing for soil moisture monitoring for agricultural and hydrological
applications.

Jun 05, 2026

Fiber Bragg grating (FBG)-based sensors: a review of ...

Structural health monitoring (SHM) has become increasingly common in assessing
built structures and the ongoing monitoring of older ones, whether for preventive
maintenance
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