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Motivation: 
Current status: Invisibility of 
underground pipelines prior to Failure 
and the requirement for long-range 
monitoring of the underground pipelines.

Improvement: Combine guided wave 
ultrasonics and distributed fiber optics 
for structural health monitoring (SHM) 
and nondestructive evaluation (NDE) of 
pipeline conditions.

• Software: ANSYS, transient structural module;
• Method: Dynamic implicit analysis;
• Target: Guided wave propagation and simulated optical fiber sensing.
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Excitation：
• Position: Left side of pipeline (yellow label)
• Signal: 50 kHz 5 cycle sinusoidal signal modulated with a Hanning window
• Loading method: Based on global coordinate system, load excitation in Z direction;

(a) Excitation single in the time domain.
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(c) Defected pipeline, time domain(a) Healthy pipeline, time domain (a) Healthy pipeline, frequency domain (d) Defected pipeline, frequency domain
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Purely High-Fidelity Simulation Data: Training Without 
Noise:

Hybrid Experimental-Simulated Data: Training with Added 
Experimental Noise:

The prediction accuracy changes with different sensor numbers 
under different signal-noise ratio 
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