1] F 7 N TNE SR S 4 Vol. 28, No. 3
A JOURNAL OF TR()PI(/AL OCEANOGRAPHY May . 2009

ETRMERNEZZ0EERKERETIERY
HRAFIEW 5

A, FooHE, XEE, R, FROR

AL J7RTAERAEHURAABE . 2R T M 5100905 2. H R Bh2 B3 20 i o B o a0 2. BRI S . T 2R M 51030D)

FEE G0 T UURR ) A I e PR R A B SR A S AR VAT Al 2 B 0 N e vk R e 2 P VR A v A AT
FEHEA—— 22 B XU I B T R SRR, RS T H R R B A, RE M DT R B R R, S5 G
PLEPIRN sk, S0 1 [6) il 22 BE S i d ik, R ik BA LB B 5 BE T HOHCRT R R R a3 T T e T 4
TUUR Y A AR E A S TR S A S . THE T 2 RS, B TR X OB 7R A R RE
W, A RV RO A LUT A iR v DR S, AR AR MEREWA, TR
B 00 R BB B A AR ), R R AR RN DL WF S 75 2 5 I RSV TR TS DURR A 0 B g 2
RV SR LS Iy SRR

KW M VIR R R

b E 45 ES: P733.23, P736.211 XkFRiIRAG: A NXERS: 1009-5470(2009)03-0035-05

Acoustic attenuation characteristics of deep-water seafloor sediments from the South
China Sea based on coaxial differential distance attenuation measurement method
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Abstract: The authors analyze the essential energy loss during sediment acoustic measurement process, de-
scribe the principle of differential attenuation measurement that is the research base of parallel-axis and
vertical-axis differential distance attenuation measurement methods, and deduce its attenuation coefficient
formula. According to sectioning characteristics of the cylinder seafloor sediment samples from the South
China Sea, a coaxial differential distance attenuation measurement method (CDDAMM) is put forward
with combination of the above two methods, which is reasonable in principle and feasible in practice. Using
CDDAMM, they measure the sound propagation signals of the sediments in both room and controlled tem-
peratures, calculate the acoustic attenuation coefficient, and study the effect of temperature on sound prop-
agation energy. The sound attenuation characters of deep-water seafloor sediments from the South China
Sea are as follows. The sediments have large acoustic attenuation coefficients with high sand contents. As
temperature increases, the attenuation coefficients vary nonlinearly and inhomogenously., with a descend-
ing trend on the whole. This research has provided both data and method for acoustic remote measurement
and inversion of physical and mechanical properties of seafloor sediments.

Key words: South China Sea; sediment; temperature; acoustic attenuation

iH JE U AR ) 2 — Fof ey FL It s 2K R [ A L B A BYIRE BT AP e AR L,
HRIIR A . Stoll Al Buckmghamm %‘Wdf“ (EEEEA RS AU Iah SERsAiVER IO b g
— AR HCE AOREUTRRY . XM R RO BEARO RIS L R BONE A A . DT A 2 3 P I R

WREH: 2008-10-29; fEITHHEI: 2009-01-16. j Ik
E€TH: TEASRSSSEEERE LR E I H 200801 , EEHRREIE T H (40876018)
EERN: APRMA977 O F . R AEEHEA, WL, EZENHEE TR, JLARRE TR, Email: anthonyzou@126. com



36 A I

%28 %

IR, T R TS AN S BT RS B2 . Hamilton™ |
Pl e L A BT AR T R T DAL I kO 5 IO
TR g R e, XS L R R T A
D2 5 YRR SR T R T DU 00 P o el R . PR
125 8 SR 3 i 22 HOR Al iR A (6] TTORR W 1) 7 e A 4 i
PR, KIS A ZWM SR YIS EOC
F

AR S 3 43 M URR ) 7 AL B B e A b Ao AR 1Y S
JT s AR DA B WA T vk B 5 SRl —— 22 2 O
W R, IS T H R R BE AL Rk
T UL AR ) AT ARAE 0 20 2 B R SRR T ik B4R T IR
o 2% BE 32 ) i 15 (coaxial differential distance at-
tenuation measurement method, CDDAMM), X
oo 5 S 5 2 N 9k ) T O S e U
AR L B R Ry S R, 5 R A R A AT
PRAEMESR s BT Oy R I A TR R AR AL T BT
B PGS R T R A, B TR Y B
ZATAIM iR DR 3R TR 7 A% 1 R 0 5 I

T[] 22 b sl ) v

L1 EHAMNEFERE

T VS AR ) 7 I ek S J5 Sy R R A 8 RE 2% S
Ui R JIC T AR ) 48 BE i WA 2 TR ) A% 3 2o AR
PR 0 e A S RE R 2k (TL) A0 4E 5 AR )
KAt A RE R (TLO L & 3o 5 VB 8
AL R R (TL . U0 B 1% i fiE & 402K
(TL.) . VLR 5 Helloom i & 1L f e =41 2k (TL.O
Ao L R R (TL) . HR AT

TL=TL,+TL.+TL,+TL.+TL, (D

Hrb, viBW L fne |k (TL) BIAKBDT
TR A0 S D8R P TG 4 08 20 R i 450 2K 7 7 U
g AR R TR . T IE B s A 4 o) e i
PR B SE 0 SRAF DU Y e D3RR P 3 0 7
BoorHa] . R 22 bR e RSE B TURR Y AR 5 X 3R
T B i RE LR 22 . DA AS: ) A v R B IR
BT RUTR Y R . FERT R BB P
g dr PR S AR . H 5 TR R RS S RS AR .
MWIER 2, HBRAE RS AU, R ETURY A &
SRR . 3X BLE SO R 7 iR O 22 g 200 s
2, RixAwmE

TLy(rysry, )=TL(r, )—=TL(r, )=

TL. G )—TLy (2 ) (2)

Kb, TLo Gryary) RARKED v W BT
P fempe Rk 2; TL (n) o TL () XAM
B UUAR 4 A i & ST 46 AE a5 4 WCH BE 4% 2 1F] Y 8

ab

BB TL. (r) » TL, () Rm BT
TR 25 B A% i Re B 2K .

22 2 3 W0 v 2 Y VIS OB R U
330 SR 00 i, AR 0 O R T R S G =
IR AR T 2 s A R, L p s
A0 v T R RE AR B 2 BAH AT . BROR AT
Tl 25 B ) 9 L R A 1 I 6 A Y I
A A BE 7 Gl 2R AH IR B, BRI LA 25 I
W

R A& 4 451 0 g XK, w4

TL..(ri ) = 10lg(I, /1) (3)

K L L A3 ERR v B BEDT R I 75
1R 7 5 3
SIAFW AR o XA FERH

TLo (risr)=a(ry — 1) 4
B3 (DA R o« BRBXT
a=1Olg(1,.2/1,.1)/(r1—r2) (5)

M ABE R TG, RUURY A AR
M. EFRRTURYIBEE SR IEN E RS,
1.2 FHMEERBENEREENREE

R 30 ) e Y e VB VA RS IO AR DA i 2 B O A
WRETT X, BESLE=E. R ER 7Smm {1
PVC B HEAT o 2 W0 . 455 A7 il 22 I 22 s U
V5 A 2 R R B . FRATTER M —FhiE A
T R U A il S el ) 7 3k [Fi) it 22 B 2 Uil
DYk . X7 I BRUE R BE A% 1Ol 2 — B [
P25 AL fag B, TR . AT B ILIE 1. J7 ik
IR« 4 RE & A T i R AT s ) ol 00 AR
a1 BAS 5 Ja . BIBTUTRUIRERL O 2, (R EF
e BE AR 09 A 5k s A0 2 WA s )l 00 B s2 . N
(45 A4 B (2O #EATIHY . A3 s3 Br UL 1 fiE

K.

W — 4 .
REHHER B RERS
j_E: TUEWIRER, | ::l—L
T 5 3
SRR el AE R
f_E: VUBIRE R :34L

1 ) i 2 I ) 5 i B R
Fig. 1 Schematic diagram of CDDAMM

Xt I, 7 AL A P OR 5 R RA R k

/%[9]
I = p./(2pecy) (6)



55 2 3]

ARG A . T[] A 22 N vk 4 g 9 TR K IR R T AR P R R P 5 37

Kb, p, AFHEIE AR ERE, SHEEa
K5 poco NUTTY Y % 3 Al
B OMRAK G ] E

a:201g (A /A /Gy — 1) 7
J_ZEEFU Az'l N Arzﬁ}’%uy‘j i\ 12 Eﬁj’%ﬂ&fﬁ/}j{{%‘%
()75 s e KA

D T AR B 5 A 5, AR e R 4
AR EE I AR R o SO IEEL
2 YRR DR P T I e e AR

TR JER U R 1) P S 0 2 B A A R AN IR 2, s
JH 1) il 22 B 0 il 00 65 2k 000 0 AR P S U 1 L
Ao S T 3R B T LA AUL S5 B B 05 v g v ) R T ) 37
TR AL T B9 A [ il REIR 2

WRRSRTF SR A
P&l
sl
——
1@? 2 o | K
O T
__{____AE;jMH%#& i
/
DB47H AL T
] [

P2 B AR T 75 R R DN o 6 R O T 1R
Fig. 2 Structural sketch of temperature-controlled

sound attenuation measurement
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Tab. 1 Acoustic attenuation coefficients and
physical parameters of samples
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Fig. 3 Sketch of sound wave amplitudes and attenuation coefficients of Sample NHS0802 with varied temperature
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