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Directivity of acoustic fields in the formation excited by the broadband
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Abstract The application of linear phased-array transmitter in a cased borehole relates to wave propagation in
cylindrical multilayered medium. Aimed at the engineering requirements of measurement of formation acoustic
properties through casing, acoustic fields of near-borehole formation excited by the broadband linear phased-
array source( LPAS) in cased boreholes with different bonding conditions were simulated using the real axis
integration method. Numerical results show that the main lobe steered angle in the formation can be controlled
by adjusting the delay time between the neighboring array elements in both well-bonded or poorly-bonded
conditions. It is different from the compressional wave radiation pattern that the shear wave amplitude in the

steered direction can be strengthened gradually with the main lobe steered angle increasing and the radiated
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energy to the formation is affected little by cemented conditions. The application of the glass case with lower

acoustic impedance can decrease the influencing extent of the cemented conditions further and improve the

technique of the directional radiating acoustic field to the formation at bigger angles.
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Fig. 1 Scheme of numerical modeling
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Table 1 The acoustic parameters of the cased-hole model
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Fig.2 The shear waves excited by point and Linear phased-array sources with various delay times in well cemented condition
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Fig. 3 The shear and compressional directivity pattern in the formation with well cemented condition

3.2 TRRAEREE I RERERY

(1) T G THI JB 45 2 Ik 5P 5URIAR 78 42 I 7P R A
HANHZ = A BB

K4 FoR TEEIF T SIS 22 ( 1 R A
5 mmAFARIR) IR IIOE , 7 IR 0 T AR5 X
HE2 —8 milE4(a) ~ () T, BEEFEICRIER
I ] AR5 AT 0, A S 00 T e v 2 10 12 TG K, 5
TS RAF I A — 2. 4 512 A
b AR R IR (1A 4 (k) Y point ) i8S AR T 2
FEURICA , T W JBE 5 b 2 8 5 iy (I 1) 9 L 7
0.5 ms ~1.25 ms) fA/E NEE GG B LR I EE I
S, B R e R A 0 4 ) 23R R ] Fr) 3 S
G PR BB DAL Wi i, 75 SE IS S (R] R
13 s BRPWRRE SO ITIE) , 35 AL N AR R R 7 5
St AR AR RN, A I S BB A 5

(2) YRR 45 P ]

KIS(a) Kas 1 1 540 45 22 I M JZ 08 I 1

fRiPEE . HEE IS B AF i i A8 A LA A
— 2 X EAETS IR . S (b) MBS fi 1 ]
T DL i R 0 4 5 ) 2 3R I [ B 1A 4 A
i e #4032 8 18 R, AEL T 3 9 O % #1  ad 40° B,
TRAE B HZ BB PR, AR R A
PRI, 158 B I YU L ARG 5 1) 8 S 7 8 8 BOR A2
P20 RFECIE 4 RIS RIAT, AR SR 3 0 D 5% A
J7 1), PR T ST S 245 22 I A 75 0 i B B AR
T A5 R4 iR R IR I R R R AR R %
R
3.3 I1RERAERYE I REREE

1T G 45 22 (10 SR AE Smm () FAKRR ) i
FCHIRE NI 5 T SUH R 45 22 2, 1 b =R
BT B T WA IS BIMZ A BIE . 6 211
F T 2 22 N L P R I S 1 1 PR DN
B 5 IR L 4 I A U IR S X EE BT 3 S
FIRL 6 AL, A8 =R ARG, PR3 S 3



2014 43 A

150

FREASARBL T , #H HE T 50 U5 (point) , AH$E
RHCA 4 75 7 1 1 A TR) R S 28 S B A

A H

IR PN

N
H

fiee £ 357 Bt A RIS 4 0 1) SEE 33 P 1] )

=
H

=
I

g2

AR

EIHME RIS
li) 4 S 7

WHAEE

Ui
IS

Xl

AR — 2K,

W

(GENREETE:

¥

J&

i ibEs3

i

JZE

DECLES TOES

i

(=1

(Q)

°

+

0l () Ops e aaFaV—i——=

|
&

E

(7

Time/ms

Time/ms

Time/ms

=
——2

236

Time/ms

Time/ms

Time/ms

ol
—

0% (h) 18us

(k) point

Cmw

Time/ms

Time/ms

1 G TR 235 2 I 5 P J5RUAR 2 4 F P RS ) SEE R I (8] R AR 4 AN 27 A A R e e

Fig. 4 The shear waves excited by point and Linear phased-array sources with various delay times
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Fig. 6 The shear and compressional directivity pattern in the formation with badly cemented condition for interface II
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Fig. 7 Comparison on shear and comprsssional wave amplitudes among three cemented conditions
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