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Abstract: Acoustoelectric logging based on the coupling between elastic wave and electromagnetic field in RSS

fluid-saturated porous media has potential value in the detection of formation characteristics. Applying Pride's VEZ MR E

equations for the coupled poroelastic and electromagnetic fields, we derive the expression of the ratio of the
borehole acoustoelectric field accompanying the Stoneley wave to the acoustic pressure (REP) in the frequency
domain. It is shown that the tangent of the REP's argument is inversely proportional to permeability. On this basis,
we propose a method to invert formation permeability from the full waveforms of the low-frequency
acoustoelectric logging. Permeabilities of sandstones are estimated from the simulated acoustoelectric logs, and
they are closer to the true values than those obtained by using the Stoneley wave of acoustic logging.
Keywords: Acoustoelectric logging Porous medium Permeability inversion Stoneley wave Electrokinetic
coupling

Received 2010-06-24;

Fund:

K [ R R340 H (40874062), 23 35 Sk (M%) 47l & i 4 42 (200808072) , Hh [ 47 il K48 4R ] 24 7 RHIF I H (2008A-2702),

R AR L U #3462 (20102302120024), VLA - RHA 54 (QC2010025) FH /R IE TV K 2RI F A 4
(HIT.NSRIF.2010071) % 1.

About author: X B, % ,19824:, M /R e Tl K 2% [ 44 g 288 M RT3 B A ZEFLER A 5 - 350 ke R0 A E 200 1) B8 AN S (A ADLTT
7t. E-mail:gwlizh@tom.com

BEEEA L
http://www.geophy.cn/CN/10.3969/j.issn.0001-5733.2011.06.026 14 http://www.geophy.cn/CN/Y2011/V54/16/1660

Copyright 2010 by #iERYFI =R



