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Abstract: Rayleigh waves always have a corresponding large amount of energy and a high signal-
noise ratio that can be used for the inversion of mechanical information. In recent years, the Ray-
leigh wave method has been increasingly used in geophysical exploration, seismology, and ultra-
sonic non-destructive testing. To date, most Rayleigh wave applications are assumed to be in
elastic media. However, media such as soil and rocks can show viscoelastic characteristics, and
there will be an associated error if the medium is assumed to be elastic. Therefore, it is important
to study the inversion of Rayleigh waves in viscoelastic media, and as yet there has been little
research on this topic. In this study, we investigate the inversion problem of Rayleigh waves
dispersion curves and attenuation coefficient curves, present a method to invert Rayleigh waves
dispersion curves and attenuation coefficient curves, and analyze the error associated with this
method.
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Fig.2 Inversion result of curves in figure 1

194

1931

1921

1911

1901

AL S/ (mes™)

1891

188,

187 . . . . ‘
20 30 40 50 60 70 80
A/ Hz

B3 ATHAEBREISTE1RLEHOLER
Fig.3 Inversion result of curves in figure 1 based

on the elastic hypothetical theory
BT iR SO A IR 2 S R,
3 FHEREBRTHREED
b3 B AR AU A B R R O T 2R AT YL 7R



742

[

i

I B/ % i

2015 4F

SEPR TR TSR TN R AR, B RN
G . KR 1 e g R A 5 20 1
W P, [ A 19 S Y5 40) 1 R S 3y 2 R AT ST 45
UL 4, B AR R R O 202,99 m/s,Qs N
15.00, A il 42 Fn o 9l 2 Boh 2 2005 5 4 il oy
98.65 % 1 98.52 % . AHXTF B A W A O, I
1R 25 A TG R AE R R 2T SR/ B AR Oy AR 5
PrCFEP W2 T, B8 Qs ny S 45 KAk W 1%
I FLSAE L H X FUR —Fh I G, 5 R U R A
DA RO s ol R Rl 2 UG BE AR S AL ok 2R
G T T A5 R

197
1961 ]
o eeﬂ
"» 195F dgoa"ge
g o
E 194}
5 e
% 193} . Py
& ool 2
= rd
1910
o
190 - - - - ‘
20 30 40 50 60 70 80
MZ/Hz
(a) AHEL i 2k
0.09
0.08f s
0.07t e
= 0.06 vgdc’ep
W& o
ax 0.05f -
% 0.0at Eov“’"
0.03 ﬁgﬂ
0.02f
0.01 ‘ - ‘ ‘ ‘
20 30 40 50 60 70 80
HiK/Hz

(b) FE IR Ho i 2

B4 sTH1PHREEMTERFERENLER
Fig.4 Inversion result of curves in figure 1

after adding white noise

A 5k T R AR R R AT R T, A5 B R I B
209.32 m/s, AILAE M IMA T FMES 5, 5 T ik
TR 1RE 75 1) 119 Ji v 245 S 152 25 I S0 bb O 1 280 o e i o
Ko XA FE S PR TR v, SR A A B A i
(R 80 B 1 I A B R T R R R R AT R

4 i

AR SO — T 2 R A T ik B R SRR R
2 [ P g A1) 22 AH s 2 R0 3R i £ A S 3 7

U5 o A SR e B S T ik ARG L B e B
R A7 e — 58 PR ST SR AT SR AT DAAR 5 A 1o
ARG . T I 5 SR PR A B A R L AT LA i
TESEBR T AR, 2 A0 S5 A B H 50 i 1) 285 8 A JB I
BT R (BB HE AT S I8 L B T S AR i mT LLAS B
T i ARG BE 1T L AT AR A 300 B Q (AR L.

2 % 3k (References)

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

(1o0]

[11]

[12]

Marone F, Van der Lee, Giardini S D. Three-dimensional Up-
per-mantle S-velocity Model for the Eurasia-Africa Plate
Boundary Region[ J].Geophysical Journal International, 2004,
158(1):109-130.

Cascante G, Najjaran H,Crespi P.Novel Methodology for Non-
destructive Evaluation of Brick Walls: Fuzzy Logic Analysis of
MASW Tests[ ] ].Journal of Infrastructure Systems, 2008, 14
(2):117-128.

Kuo B Y,Chi W C,Lin C R, et al. Two-station Measurement of
Rayleigh-wave Phase Velocities for the Huatung Basin, the
Westernmost Philippine Sea, with OBS Implications for Re-
gional Tectonics[ J ]. Geophysical Journal International, 2009,
179:1859-1869.

Day S M, Minster J B. Numerical Simulation of Attenuated
Wavefields Using a Padé Approximant Method[ ] ]. Geophysi-
cal Journal International,1984,78(1):105-118.

Carcione ] M, Kosloff D, Kosloff R.Wave Propagation Simula-
tion in a Linear Viscoacoustic Medium[]].Geophysical Journal
Royal Astronomical Society,1988, 93(2):393-407.
Carcione ] M, Kosloff D,Kosloff R.Viscoacoustic Wave Propa-
gation Simulation in the Earth[]]. Geophysics, 1988,53(6),
769-777.
Carcione ] M, Kosloff D, Kosloff R.Wave Propagation Simula-
tion in a Linear Viscoelastic Medium[ J]. Geophysical Journal
Royal Astronomical Society,1988c, 95(3):597-611.

Carcione ] M. Modeling Anelastic Singular Surface Waves in
the Earth[J].Geophysics,1992,57(6) ;781-792.

Blanch J O, Robertsson O A J, William W S. Modeling of a
Constant-Q : Methodology and Algorithm for an Efficient and
Optimally Inexpensive Viscoelastic Technique[ J].Geophysics.,
1995,60:176-184.

N H Hi g, & .0 = R F A B b A s R B (M L 5. it
Jt i A At L 1981,

Richer N H, Write.XU Yu , Translate.Seisric Waves in Visco-
elastic Medium [ M ]. Beijing: Geological Publishing House,
1981.(in Chinese)

Maurizio R.Rayleigh Waves on a Viscoelastic Solid Half-space
[J].Journal of the Acoustical Society of America,2001,110
(1):59-67.

Vinh P C, Ogden R W.on Formulas for the Rayleigh Wave
Speed[]].Wave Motion,2004(39):191-197.



