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Evaluation of Dynamic Properties of Natural Soils and
Pavement Systems Using Surface Wave Technique

—Theoretical Dispersion Curves—

Kim, Soo I

Woo, Je Yoon

Abstract

A new analytical method to determine the theoretical dispersion curves of Rayleigh wave
in multilayered elastic media is developed. The method developed in this study gives the
solutions for unlimited frequency, and is essential part of surface wave technigues to evaluate
the layer profiles and dynamic properties of soils and pavement systems.

Delta-Matrix technique is utilized to overcome the overflow and loss of precision problem
inherent in the original Thomson-Haskell formulation at high frequencies. Conventional inver-
sion methods based on the original Thomson-Haskell formulation lead to erroneous results
due to the limitations on the layer profiles and the magnitude of frequency. The method
developed in this study establishes the base of the research on more accurate and efficient
inversion method, especially for the pavement systems as well as the natural soils.
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(c=3. 50 km/sec) 47
e | o T f(&i?) ot 2 %gi 48
L R | Zenal L, (km) NFE 49
1 | 4403937E—01 0.04 | .7947433E+02 o0 2‘;
2 |, 2318485E 00 0.23 | .1509607E--02| © i
3 | 4320920E +00] 0.43 | .8100127E+01] 0
4 | 6298225E+00| 0.63 | .5557121E+01 0
5 | 8178924F +00| 0.82 | .4279291E+01] 0 $HE
6 | 1023471E+01 1.02| .3419735E401] o© ¥4
7 | 1211526E4+01) 1.21 | .2888919E+01] o R Y
8 | 1409259 E 01| 1.41 | .2483574E+01 o 235} 7
9 | 1609684E 401 1.61 | .2174340E+01| o .
s I
10 |.1796225E 401 1.80 | .1948531E+01] o .
11 | 2001391E +01| 2.00 | .1748784E401| o0 et
12 | 2191632E +01| 2.19 | .1596984E+01| 0
13 1 2386468E +01 2.38 | .1466602E 401l o
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9] Haskell x4k 2d ®o tj &t JAEE =3, 50
km/sec el glo] 5270 Redd W3t £ dF9
A 78} Abo-Zena®»9] AFAE E 60 vl
el g}, # 69 Fu4, f% Abo-Zena®?
9 ZAde #Eg o 58 2¥=2 Je=z
FHT FAFAAA AT FX2AN F5I
=19 A3 AAG &5 o5 EAAYA
Z ol AFHFE JE + 2l Ade] At

E 69 AAE A 5294 2= A
o R} 53, Lp=0.349km & 3| 1 3 F7
9 ok 1/39 7P E & ded ol A
E ¢c=3.50km/sec 9] Ru}8 524 n- AE
< AdQuA7t A 159 <F 1/39 Aojle] £X
He ¢ 5 FAF9E g, =g o]
W] NFE=2+% FEd&s 25 A(10)9
AdFEeld = g ovisted o= F
d4 f=10.02Hz & & 69 A7t Arts
A 84, RMAX=1.7X10% % e Fs}54
B3k fan=419Hz 20} & & FHATAE ¢
4 9lom, o]st 2L FEY L FEH &
22 &g AL Fo5Y Adge] =& A
33 T8 F 3 ¢ 7 A

29 AGEE FHEHE AL 3o AT
239 dee A& 53E A4 RMAX Y
ol whel ga A3 g F Jeov B dFY F
244 A, 16bit AFE 9] 4 byte 4 ¥ (real
floating point variable)®] # b5 43 A8A
Zkel ¥ 1/100 91 10% o] 49} RMAX zte] o4
=9 W3l A9 99tk ® 2223 RMAX
= gydel Bz A s HFEH 7| Fel vt
FRAEA 2 WYE 2232 29 AYEE
Had & JQEE gyt

»

E
QFAAE FERAANA o) EH TAF
Fopro A% WA gx ARE F 9

Azg H44 Pie Awdgs o€ %
Sge Agste AFAAG 3 LAT2
F72% FAEYL 24%E J404Y 2
o] A & AFAA gD HAA Py
ek G2 1Y e B8 nFudd 3
$ol FHEY2S AL FohEdze] A

o rfe o

e e

ok ¢l

BTH 2% 19874 6 13
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9§49 2 EAYAAZ A4 543 ¢ F
o] AAAZE A5 T YT ddesE A
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2, 53 Y TH3Y B4E 498 24

ok o
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