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Abstract Horizontal layered formation is a common geological model, to obtain the response of acoustic
logging in this media, we need to use the numerical simulation such as finite difference time domain. However,
it is necessary to consider the strategy to solve the simulation of the sound field of the hundreds of meters
underground, how to improve the calculation speed has to be considered. In this paper, we propose a simulation
method for dynamic computing region, and give the optimization scheme of the region selection, and the
effectiveness of the method is verified by numerical examples. It is shown that when the source is more than
2.0 m above from the nearest bed boundary, all layers beneath the logging tool can usually be ignored in the
computation. The layers above the last receiver should be treated similarly. Two numerical examples, for
monopole and dipole logging respectively, are presented to validate the developed program.
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Fig. 1 Diagram of three layer model
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Table 1 Media parameters in numerical

simulation
e R N S M
(kg/m?) (m/s) (m/s)
PIAP/TRES 1000 1500 —
HZ 2 2000 2200 1400
HZ 3 2400 4500 2800
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Fig. 2 Comparison of monopole source response of layered medium and homogeneous medium
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Fig. 3 Comparison of dipole source response of layered medium and homogeneous medium
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Fig. 4 The selection strategy of the boundary in

the simulation area
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Fig. 5 Velocity of primary wave and shear wave

in the horizontal multilayer formation

i, AR SOR XM S X SR AL S, seEl
TRFE SR RN e IR B, RS
BAUNEERE R 3.0 mMZEN R, KA B

B IL TIN5 5 A SCRAERY T RN 17
i L, XA DA 1 )30 71 ) 2 0] P I [ 12 58
FRACURR 25 1P A7 2 R U, 45 SR S5 3 (i T
FES K3 &5 RS AR 2 R Z T
Wi S 2B A B T P B A R, 1 TR T R R PR
JE, 2L RN BOE B, e 18] 5 (a) 9 AR AR
FLAR L, B 5(b) AR IR X LA B0, &L 5 HhaT A
G AR AL A5 R BT B 10 3 JE R e R A
B A JR SRS DL T AT SIZ A AR P AT
72, 51K — i 22 1 S R B A P T, — R R
TR, TRJR A AR . IR T
DX S B 92 ) AT AT

3 THERZER

FERBAUN 22 J2 1 2% v AR P S 00 S i 2 e, R P 1
AL T S AU/ B RUEL T 5 X3, R 4R
FUR L BT A A RO k. AW TR R
R« 20 PR B i A B S R P R A
KA 2.0 m i, AH DR 3t J= 30 5 BB AR AU ) 2
W AN T SRS AT DS il B 3 S 2 AT 4 £ ek 0 £ B
VRN DX AL 5 35 0, G0 2R = 30 5 g 7
V8 B R T8 S HE S /N T 2.0 m, TR XN AL F i
G BUEREIEE KR, R AR 5 X S A
SR, T AR A2 00 - FHT 2 DL 3k 2 S BOUKS FE 1) 75
Ko ARICREAES Ja K AR 2 R ATE AT R XA
PSR X 25 1) SV TR AR R REAT 2 AR AL 3
RSB S

2 £ X ®

[1] STEPHEN R A, CARDO-CACAS F, CHENG C H.
Finite-difference synthetic acoustic logs[J]. Geophysics,
1985, 50(10): 1588-1609.

[2] RANDALL C J, SCHEIBNER D J, WU P T. Multi-
ple borehole acoustic waveforms: Synthetic logs with
beds and borehole washout[J]. Geophysics, 1991, 56(11):
1757-1769.

[3] WANG T, TANG X. Finite difference modeling of elas-
tic wave propagation: A non-splitting perfectly matched
layer approach[J]. Geophysics, 2003, 68(5): 1749-1755.

[4] HE X, HU H, GUAN W. Fast and slow flexural waves in a
deviated borehole in homogeneous and layered anisotropic
formations[J]. Geophys. J. Int., 2010, 181(1): 417-426.

[5] KIMBALL C, MARZETTA T L. Semblance processing of
borehole acoustic array data[J]. Geophysics, 1986, 49(3):
274-281.



	Abstract
	1引言
	2计算模型和计算方法
	Fig 1
	2.1 波动方程及其有限差分
	2.2 数值模拟和算例分析
	Fig 2
	Fig 3
	Fig 4
	Fig 5


	3讨论及结论

