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Abstract : Recently, many techniques have been developed for the inspection of pipelines using guided waves. How-
ever, few researches have been made on the application of those techniques for buried underground pipes. Guided
wave motions in the buried pipes are somewhat different from those of on-ground pipes which have traction-free (air)
boundary condition on outer pipe walls and thus are strongly affected by the mechanical property of the surrounding
soils. Therefore, it should be investigated the effect of soil properties on the guided wave behavior in buried pipe.
On the other hand, the mechanical property of soil is largely depending on its moisture conditions nevertheless of
other influential factors such as void ratio. In this study, the effect of moisture conditions in soils on mode attenua-
tion of guided waves in the buried pipe is investigated. To this end, numerical study is performed to characterize mode
attenuation behavior in buried pipes and the effective mode which is suitable for long range inspection is identified.
Key Wonds : nondestructive inspection of buried pipes, guided wave, mode attenuation, soil conditions
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Fig, 1. Modeling of Pipe Boried in Soilks‘
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Table 1, Sizes and Mechanical Properties of Pipe Analyzed

Dimensions Material Properties
Outside Wall Densi Longitudinal ~ Shear wave
diameter  thickness ty wave velocity  velocity
1143mm  64mm 7,932!(gKm3 5,960m/sec 3,260m/sec
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Table 2, Mechanical Properties of Sandy Soils Analyzed

o Dty Lol St e

Saturation
1 1,900kg/m’  250m/sec 100m/sec 0%
2 1,900kg/m’  480misec 98m/sec 20%
3 1,900kg/m’ 760m/sec 94m/sec 60%
4 1,900kg/m’  900misec 9im/sec 90%
b 2,400kg/m’ 600m/sec 240m/sec 0%
4b 2,40()kg;’m3 1,215m/sec 123m/sec 90%
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Fig. 2, Typical Result for Phase Velocity Dispersion in Buried
Pipe{Case 1).
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Fig. 3. L(0, 1) Mode Attenuation Results{according to degree
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5

20

Att {dBim)
- N
-3 W

8 50 100 150 260
Frequency (kHz}
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