Fiber Optic Grating for Soil Displacement
Monitoring

Overview

To provide an accurate monitoring of soil displacement - giving indications for failure
mechanisms such as slope breaks, settlements and alike - optical fiber sensors for
distributed strain measurement have been integrated into geosynthetic grid
structures, resulting in. To provide an accurate monitoring of soil displacement -
giving indications for failure mechanisms such as slope breaks, settlements and alike
- optical fiber sensors for distributed strain measurement have been integrated into
geosynthetic grid structures, resulting in. The primary objective of layered settlement
monitoring of deep soil is to obtain settlement data for both the soil and
superstructure, enabling appropriate measures to be taken to ensure the structure's
safety and stability. Traditional deep soil monitoring technologies are either limited in
the. The article focuses on the development of an automated fiber optic array
monitoring system utilizing Bragg grating sensors for high-precision measurement
and prediction of deformation in frozen soil roadbeds, addressing the challenges of
large and uneven displacements in harsh high-altitude and. 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. This paper reports on a novel approach to displacement
detection in geotechnical structures. It enables quasi-distributed, high-density real-
time measurements of.
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Article Content
Aug 13, 2025
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.

Feb 08, 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

Apr 04, 2026
Applications of fibre Bragg grating sensors for monitoring geotechnical ...

This paper presented a critical review of different types of optical fibre-based sensors
with a special focus on the calibration methodology of Fibre Bragg Grating (FBG)
sensors.

May 30, 2026
Automated monitoring of deep excavations using fiber

It realizes comprehensive, real-time monitoring capabilities for key parameters such
as horizontal displacement of the diaphragm wall, deep soil

Jan 13, 2026
Development of an optical fibre sensor system for ground displacement ...

In this study, a standard optical fibre was used as a distributed strain sensor to
simultaneously monitor multiple subterranean parameters: pore water pressure and
bi-directional

Mar 17, 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 24, 2026

Fiber-optic wireless sensor network using ultra-weak fiber Bragg ...
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The determination of subsurface deformation is critical to understanding the
subsurface dynamic processes, but most of conventional monitoring methods still
have challenges in remotely

Sep 05, 2025
Layered Monitoring of Ground Subsidence Based on

Sensors incorporating dual ultra-weak fiber Bragg grating arrays can simultaneously
detect both vertical and lateral soil displacement. Long-term

Jan 09, 2026
Displacement Monitoring in Geotechnical Applications Using Optical ...

The integration of optical fiber sensors for distributed strain measurement into
geosynthetics provides a promising, reliable and sensitive tool for monitoring of large
geotechnical structures.

Aug 02, 2025
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.

Oct 02, 2025
Fiber-Bragg-Grating-Based Displacement Sensors: Review of Recent

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

Sep 07, 2025
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

Nov 22, 2025

Checking your browser

Checking your browser before accessing pmc.ncbi m.nih.gov ...
Sep 24, 2025
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Fiber optics exhibiting various applications have been successfully adopted in
landslide monitoring. Most of the time, they used an array of fiber Bragg grating
(FBG) sensors in series form, Brillouin optical

Jan 29, 2026
A novel fiber Bragg grating (FBG) soil strain sensor

In this paper, a method of soil strain measurement was proposed based on fiber
Bragg grating (FBG) sensing technology. The new FBG soil strain sensor is structurally
simple and

Sep 07, 2025
Development of Optic Fiber Sensing Technology for Geotechnical ...

Four-month successive monitoring has demonstrated the feasibility, accuracy,
serviceability, and reliability of the application of optical fiber sensing technology for
monitoring

Jul 29, 2025
Real-time aggregation forces monitoring in varied soil ...

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

Jan 02, 2026
Design and investigation of a novel vector displacement sensor using ...

Abstract This paper presents a novel fiber Bragg grating (FBG)-based displacement
sensor with simple construction for vector deformation monitoring of slope surface.
The interesting

Apr 24, 2026
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 applications,

Jan 15, 2026
A high-precision fiber Bragg grating displacement sensor for structural ...

To address the increasing demand for precise displacement detection, a new type of
fiber Bragg grating sensor has been developed specifically for high-precision
displacement

Sep 27, 2025

Fiber Bragg Grating (FBG) based magnetic extensometer for ground ...
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Fiber optic Fabry-Perot sensor along with fiber Bragg grating (FBG) sensor have
already been used for magnetic field sensing showing that FBG based magnetic
extensometer can be

Apr 18, 2026
Distributed Optical Fiber Sensor Applications in Geotechnical ...

In conclusion, the experimental tests confirm the great potential of distributed optical
fiber sensors for monitoring and analyzing deformation in both cohesionless soil
covers and rock slopes.

Nov 08, 2025
Advances in fibre-optic-based slope reinforcement monitoring: A review

Fibre-optic sensing (FOS) technologies have been developed, tested, and validated
across various geoengineering applications, including slope monitoring, as they offer
exceptional

Feb 27, 2026
Research on residual deformation of deep soil in mining subsidence ...

The feasibility of fiber optic sensing technology for residual deformation monitoring in
deep soil of mining subsidence areas is compared and analyzed using digital image
correlation (DIC).

Oct 20, 2025
Optic intelligent inclinometer based on fiber Bragg grating (FBG) array ...

To avoid the traditional inclinometer system vulnerable to environmental
disturbance, complex operation and difficult to long-term monitoring of soil
displacements, there is an urgent need

Dec 15, 2025
Research on Fiber Optic Array Monitoring System for

The article focuses on the development of an automated fiber optic array monitoring
system utilizing Bragg grating sensors for high-precision measurement and

Jan 09, 2026
An Fiber Bragg Grating-Based Monitoring System for

To achieve multi-parameter and real-time monitoring, a comprehensive fiber Bragg
grating (FBG) monitoring system including miniaturized anchors,

Jan 30, 2026

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