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VLI 5 Wt NG R ey _ LtR » N
1 2 997.239 6 413 0.467 369 7.589 733 7.600 0.14
2 3 138.722 6 413 0.489 341 8.510 050 8.550 0.47
3 3197.445 6 413 0.498 588 8.932 539 9.025 1.02
1 3 198.202 6 413 0.498 706 8.938 156 9.045 1.18
5 3 254.824 6 413 0.507 535 9.370 973 9.500 1.36
6 3 268.160 6 413 0.509 615 9.476 714 9.595 1.23
7 3 281.090 6 413 0.511 631 9.580 659 9.975 3.95
8 3 366.692 6413 0.524 979 10.306 300 10.450 1.37
9 3 465.050 6413 0.540 317 11.228 000 11.400 1.50

A, e:‘—s“:—s‘xwo%.

[ 3 EBL, 87240, XK. —4EFDTD 25K i R #

1E
0 ERIA TEZIZA P BB A0 - BRI 5 4t
A A T i T 2 35 PR A B T 2 1997, 149 ;85735.

[ 4 UMASHANKAR K TAFLOVE R A -A novel nethodto an -
alyze eledromagnetic scattering of complex ohjects[J] -
IEEE Trans Hectromagnetic compatihility » 1982, 24,397~

HAL R AN AR, JHARSE A IR E 5%
SCPLT B B AR —4EFDTD /B4 43 158 o

PRRAGTS | SEhr LR AR AN SR § A AL #EA T 405.
XFH UE 12T R IR RIAT Oy & BAE B R [ 9 ZHAO An Bng :-RAISANEN Antiv -Application of a sinyle
& T B A B 5 S PRt T AR and efficient source excitation technique to the FDTD anal -
. ysis of wavequide and nicrostrip crcuit[ J] -IEEE Trans
%%ifﬁk Antennas Pr(?:;gale ,1996,44 9) ,1535~1538.
[0 Famfe =Sma. TEW. i A(GPR) il m T [ HEE BEFK . B@ENEERZESHA M - M
BRI RG] - 6 M Tl 2 4. 2001, 2 T2 18 TR K B 2003,
2 4 ,63~66. [ 7 MUR G -Absorhing boundary conditions for finite difference
[ 4 YEE K S -Nunerical solution of intial boundary value approxi nation of the Time —domin electromagnetic —field
problens invalving Maxwell s equations in isoropic media equations[ J] 1EEE Trans , 1981, 23 4) ,377~382.
[J] 1EEE Trans Ariennas Propagate » 1966, 14 3) 302~ [§ 5k £ . BEZESHESEAN R R HERE R ES
307. Mrig ZGEPUN A D) - FIR EOKA:, 2003,

Finite Iifference Tine Donian S nulation of GPR Hectrommgnetic Wave

WANG Fu —ning s II Jia '» CAl Ying —chun”

( 1Schod of Environmental &Hydraulic Eng neering »Zhengzhou University Zhengzhou 450002, China ;2 School of Gvil Eng neering »
Dilian University of Technology Dalian 116024,China)

Abstract . ground penetrating radar ( GPR) » which is a rapid ; highly efficient  continuous » and nondestructive
tool » has been widely used in pavenent testing and evaluation in recent years -In this paper ; a forward air coupled
GPR nodel is established - This nodel is based on the basic theory of FDID by analyzingthe characteristics of elec -
tromagnetic wave tromagnetic wave propagation in pavenent - Moreover , the validity of this forward nodel is proved
by the results of several simiated and practical cases -

Key words : ground penetrating radar (GPR) :finite difference ti me domian nethod( FDTD) ;forward model



