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Abstract : A technique is presented that uses a new guided wave technique for sludge characterization and

detection in long-range pipelines. Existing techniques have the limitations that the sludge position needs to

be known a priori and the area to be inspected needs to be accessible. Two guided wave techniques have

been developed which allow the sludge to be detected remotely without the need to access the specific

location where the pipe is blocked, nor to open the pipe. The first technique measures the reflection of

guided waves by sludge which can be used to accurately locate the blocked region; the second technique

detects sludge by revealing the changes to the transmitted guided waves propagating in the blocked region

or after it. The two techniques complement each other and their combination leads to a reliable sludge

characterization and detection.
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Table 1 Material properties

. L Shear

q Density | Longitudinal .
Material p (kg/m) |velocity (k) velocity

(ms)

Cast iron pipe| 7,100 4,500 2,500
Epoxy 1,170 2,610 1,100

T(0.1)

Group velocity(kmis)

F2f | . F3

L L L
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(a) Group velocity dispersion curves

Energy flow ratio
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(b) Energy flow ratio
Fig. 1 Group velocity and energy flow ratio curves

of torsional modes in a bi-layered pipe
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(c) Mode shape of point C on the 75 mode
Fig. 2 Energy flow density mode shapes for the
bi-layered pipe
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(b) Reflection coefficient spectrum
Fig. 4 Measured time trace and reflection coefficient
spectrum from the pipe coated inside with

Smm thickness epoxy
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