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Numerical simulation and experimental research on flexural Lamb-wave
attenuation measurement in a cased well
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Abstract ; By analyzing the radiation spreading of Lamb wave and radiation-receiver directivity of the transducers, the trend of
flexural Lamb-wave attenuation with instrument diameter increasing is studied. Both numerical simulations and experimental
measurements show that the closer the ultrasonic pitch-catch system is to the inner wall of the casing, the greater the meas-
ured attenuation value is. The reason is that the flexural Lamb wave radiation spreads as it propagates in the arcuate casing
and the covered sound-field sector becomes wider. Therefore, the correction for radiation spreading should be done with the
measured attenuation applied to evaluate the cementing quality. When the logging instrument is eccentric, both the distance
from the transducer to the inner wall of the casing and the incident angle vary. The measured attenuation values show a trend
of cosine-like curve with the tool rotating around casing circumference direction. When the logging tool diameter and casing

thickness remain unchanged, the measured attenuation value increases slightly at the beginning and then decreases gradually
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with gradually increasing casing outer diameter.

Keywords : acoustic logging; flexural Lamb wave; attenuation measurement; radiation spreading characteristics; oriented

source; cased wells
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