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Detection of size and location of crack in pipes under fluid pressure by
neural networks
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ARTICLE INFORMATION ABSTRACT

In this research crack size and location in pipes under fluid pressure will be detected using pipe’s
natural frequencies by neural network. Neural network used in this research is multi-layer
perception. Comparing different inputs, appropriate inputs are selected. Pipes contain water.
Steel and aluminum pipes were used in this research. Pressure condition of the pipes is: 1)
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without water 2) water with zero pressure 3) water with 0.498 MPa 4) water with 0.981 MPa.
Crack Detection Crack size range from 0.19043 to 0.6346. Crack location range from 0.199 to 0.403. Many
Artificial Neural Network researches have been done about crack detection based on natural frequencies of structures by
Pipes ) neural network. However, as far as authors know, no work has been done for crack detection in
Natural Frequencies pipes containing pressurized water. Also in this paper two structures with different materials
have been used for neural network training and testing which is another innovation of this
research. Comparison of the results of this method with analytic methods shows that the
proposed method is always more accurate in detecting crack size but is not always better in
estimating crack location.
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1- Non-Destructive Testing (NDT)

2- Liquid (or Dye) Penetrant Method (PT)
3- Magnetic Particle Test (MPI)

4- Direct Vision Method (VT)

5- Ultrasonic Inspections (UT)

6- X-ray Testing (RT)
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3- Data Driven

4- Historical Data Diagnostic Tools

5- Statistical Legacy Data Classification
6- Multi-Layer Perceptron
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1- Principal Component Analysis
2- Fast Fourier Transform
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1- Levenberg-Marquardt Back-Propagation (trainim)

2- Conjugate Gradient Back-Propagation with Polak-Ribiére Updates (traincgp)
3- Gradient Descent with Adaptive Learning Rate Back-Propagation (traingda)
4- Gradient Descent with Momentum and Adaptive Learning Rate Back-
Propagation (traingdx)

5- Resilient Back-Propagation (trainrp)

6- Scaled Conjugate Gradient Back-Propagation (trainscg)

7- One-Step Secant Back-Propagation (trainoss)

8- Conjugate Gradient Back-Propagation with Fletcher-Reeves Updates (traincgf)
9- BFGS Quasi-Newton Back-Propagation (trainbfg)

10- Conjugate Gradient Back-Propagation with Powell-Beale Restarts (traincgb)
11- Linear Transfer Function (purelin)

12- Hyperbolic Tangent Sigmoid (tansig)

13- Log-Sigmoid Transfer Function (logsig)
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