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Summary and Problem Statement:

The proposed research aims at development of an inexpensive vibration-based
health inspection method for pipelines. The core idea is that a pipeline is excited at
a number of points and the consequent vibration is measured far from the
excitation points (an excitation and a measurement point can be a kilometre away
or even further). It is well-known that any change in pipeline structure affects
vibrational response; however, it is practically impossible for human beings to
interpret information of vibrational tests. Preliminary research by the supervisor of
this project has shown that artificial intelligence systems could provide accurate
information the faults on pipes or even more complex mechanical structures [I-3].

This project is supported by Medco Energi Oman, and a state of the art
experimental setup has been already fabricated and is now available and functional
at Sultan Qaboos University. The designated student will work alongside with the
supervisor and a team of researchers from academia and industry
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Objectives:

The proposed research aims at development of an inexpensive vibration-based
health inspection method for pipelines.

Tentative Methods of Approach:

I) Conducting experimental vibrational tests on pipe samples (the test rig is
ready)
A Masters student can pick one of steps 2 or 3, based on his/her preference,
a PhD student should work on both

2) Vibration analysis of the pipeline with numerical methods with use of
experimental results

3) Use of artificial intelligence to interpret the experimental data
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4) Development of the structural health monitoring systems and working with
industry for its industrial use

Required backgrounds and skills

Backgrounds:
Familiarity with pipelines, structural health monitoring, vibrations, data analysis or

artificial intelligence will be desirable. However, learning materials (videos and ...),
guidance and supervision will be available to provide the student with sufficient
information and skills during the project.

Computing Skills: MATLAB

Other requirements:
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