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Numerical simulations and analyses of monopole sonic
logging responses in a liquid-loaded trough

HE Xiao CHEN Hao WANG Xiuming

(' State Key Laboratory of Acoustics ,Institute of Acoustics , Chinese Academy of Sciences ,Beijing 100190, China )

Abstract To implement a fast test of running performance of a sonic logging tool , petroleum engineers place
the tool in a horizontal liquid-loaded trough for the examination of acoustic transducers. The wave propagation
in such a non-axisymmetric structure ,however,has not been simulated and analyzed yet. Hence it is lack of an
effective standard for the sonic tool testing in this means. In the present work ,the synthetic waveforms excited
by a monopole logging tool in a liquid-filled trough were investigated using the 3D finite difference algorithm.
The first-arriving waves related to troughs and liquids with different physical and geometrical features were
analyzed by comparisons. Numerical simulation results reveal that the slowness of the first-arriving wave is only
determined by the physical parameters of the trough and it is independent of the trough size,source frequency,
or the liquid features. In contrast,the amplitude of that signal has correlations with several aspects,including

geometric characteristics of the trough and the elastic wave speeds of the model materials. The analyses

2013-09-29 Wik ;2013-11-22 E

* ER AREIEILS I H (11134011,41204099 ,11374322)

FEB R ATGE (1981- ) 53, TR BN, BIRIFSE 50, R 585 ) o 7 50 - B A |33 75 22 5
Mt (1969-) 35, RIBFST bt
EFHY (1962 ), 55, WHE oL, WA R0,

SEIRSEL 158, E-mail ; hex@ mail. ioa. ac. cn



96

2014 43 A

conclusions can provide theoretical bases on design of the trough-shaped model wellbore for the use of fast test

or velocity calibration of a sonic logging tool.

Key words Sonic logging, Monopole, First-arriving wave , Finite difference , Numerical simulation
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Fig. 1  Cross sections of the fluid loaded trough and the sonic logging tool
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Table 1 Physic parameters of the models
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Fig. 3 The amplitudes and phase slownesses change over trough gap angle of the first arrival wave,

where the radius and thickness of the trough are R =120 mm and d =21 mm, respectively.

The fluid filled in the trough is water.
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Fig. 4 The amplitudes and phase slownesses change over trough inner radius of the first arrival wave, where the gap angle

and thickness of the trough are 8 =150° mm and d =21 mm, respectively. The fluid filled in the trough is water.
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5 The amplitudes and phase slownesses change over trough thickness of the first arrival wave, where the gap angle

and radius of the trough are 8= 150° mm and R =120 mm, respectively. The fluid filled in the trough is water.
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where the gap angles and inner radii are 8 =30° and R =225 mm, respectively. The thicknesses

are d =15 mm for the steel and brass trough, and d =30 mm for the Lucite trough.
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