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Theoretical Analysis of Acoustic Radiation Field in Cylindrical Double

Layer Quasielastical Media —A Theoretical Study of Acoustic Logging ( I )
Wang Kexie' Dong Qingde' Wang Ailian' Xu Jiging’ Zhang Guansheng”
(1. Teaching and Research Group of Theoretical Physics,Department of Physics, Jilin University;
2. Institute of Underwell-trap Technology,Jilin Oil Field)

Abstract: This article is presented out of to the necessity of the acoustic logging of petroleum wells . The system is assumed to be a fluid
cylinder surrounded by a uniform quasielastic solid medium and the acoustic logging tool is simulated by a central rod with local vibrating
surface. The two dimension fast Fourier Transform(FFT)algorithm is adopted. Sound fields in rocks of different properties using different
source frequencies are calculated and the sound pressure waveform curves on a series of recording points are obtained. These curves clearly
indicate the existence of four kinds of wave groups. The error of their calculated velocities is less than 4%. The characterestic attenuation
curve is also given. The results of calculation show that the physical model is acceptable and the. method of calculation and the computing
program are reliable and thus provide a theoretical basis and an elegant method for holographic study of oil well logging.

Keywords: acoustic logging; fluid cylinder; FFT; theoretical model
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