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Abstract: This paper presents a new method for indentifying the location of impact source in a buried duct. In a gas
pipeline, the problem of leakage occurs due to the mechanical load exerted by construction equipment. Such leakage
can cause catastrophic disasters in gas supply industries. Generally, the cross-correlation method has been used for
indentifying the location of impact source in a pipeline. Since this method involves the use of the dispersive acoustic
wave, it derives an amount of error in process of estimating the time delay between acoustic sensors. The object of this
paper is to estimate the time delay in the arrival of the direct wave by using the wavelet transform instead of the
dispersive wave. The wavelet transform based method gives more accurate estimates of the impact location than the
cross-correlation method does. This method is successfully used to identify the location of impact force in an actual
buried gas duct.
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Table 1 Theoretical cut-off frequencies of a steel pipe
(diameter = 106mm, sonic speed = 343.4m/s)

Cut-off frequencies: f,,,, (Hz)

m 0 1 2 3 4
0 0 3878 7109 10298 | 13488
1 1863 5397 8648 11858 | 15048
2 3088 6795 10096 | 13336 | 16556
3 4253 8121 11493 | 14774 | 18015
4 5387 9397 12840 | 16161 | 19442

Ideal Rigid Wall B.C

Fig. 1 Boundary condition & wave number of the pipe
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Monitoring the impact
acoustic wave propagation

3
* Verifying the cut-off frequencies

* Define the 1% and 2™ cavity modes

* Identifying the sonic velocity with CWT
3
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sensor array. (use minimum time data)

* Using the time difference and the sonic
velocity, calculate the distance from the
impact location.

¥
Find the impact location ]

in the pipeline

Fig. 12 The logic of verifying the impact location with
CWT(continuous wavelet transform)
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Table 3 Comparison between correlation method and
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Fig. 17 The results of identifying the acoustic source
location using CWT method. (a) is from sensor
1 and (b) is from sensor 2
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