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This paper presents an OMP-based meshfree method for anti-plane wave analysis. The

developed meshfree method, OMP-MI{(s), uses not only fundamental solutions but also

plane waves as basis functions and can select adequate basis functions using OMP. We

applied this developed method to study plane wave scattering caused by interface debond-

ing at the interface of two elastic solids. Several numerical results show that OMP-Mf(s)

provides a good approximation of displacement wavefield for s = 2.
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Fig.1 Anti-plane wave scattering by an interface debonding

on the interface of elastic halfspaces.
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Fig. 3 The location of source points y,[f I and collocation
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Fig. 4 Displacement distribution on the boundary of do-
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Fig. 6 Displacement distribution on the boundary of do-
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Fig.5 Traction distribution on the boundary of domain V;

(to = pruo/a).
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7, RAMMEEO DD 5, ZOEMAEMIPEE (REHH,
FEiEE) OBLEEAECERT b0 EZILNS.

Fig.9 12, OMP-Mf(2) ¥ OMP-MFS D Z 745 DK%
AT, AR AR &, OMP-M{(2) Tl OMP-MF(1)
OEE L IR U TEMZES D HIIN/NE {722 2 & AR X

Fig.7 Traction distribution on the boundary of domain V,

(to = pruo/a).
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M OELERECERN L TELTWS e EZLNS. DM
X DEMICHANRS 20, RETTIEBARFIRICEIT LK
BOBIRIEMICOWTHAT 5.

3.2.3. OMP-Mf(s) ICH T3 EEBHOZEREHD

OMP-Mf(s) IZBWTHEIR X N7z HEBEBOMHEIZDOWT
EET 5. Table 212, BFENMFHEICB VT OMPIZ ko TiE
Ran-BEEMBOEEEE D 3. ZoRCBWT, NP
RV, BT 2 EAMROMER, NP BV, BT 2T
OB ERT. DMK 6, OMP-MFS & OMP-M{(2)
TlX, SHEIBICBI2ERBOEBLEFEL Rotz. %z,
OMP-Mf(1) & OMP-Mf(2) Ti&, MRIICH W 3 FEHEED
TEEPREL BRoTWE ZEDPHERTE 3.

Fig.10 12, OMP-Mf(s) I8 W\ TER X N7z F i O HEST
ARz b pPl meBen T AMOME Y, Th
WSS 2R R o EE RS RIKNCE, MR
D7z RAHER B K CBRFROED HHLETRLTVWS.
N5 O RFHRE - EBRBREE, OMP-MFS 128\ TR
ael () BB 0P () OFEICHAWTWE D, Th
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Fig. 8 The real part of displacement difference between
OMP-Mf(1) and OMP-MFS.
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Fig. 9 The real part of displacement difference between
OMP-Mf(2) and OMP-MFS.
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HNMERE SN TWS. £/, OMP-Mf(2) Tl /7 = 0.175
DS O I/ X { T2 57225, OMP-MSf(1) Tl
LM FRBOMEER R E VKT BEEA TV, Thbd
M Fig8 CRT X REMENEZELCL TV LEREEZ S
3. ZHex LT, Fig.lo0 ® FTRIX, fHE V2 B 3F
e (BB BT 2EHRMRICNIET 5. ZOKTIE,
OMP-Mf(1), OMP-Mf(2) & b IFEBHREC A — T 24
Rofgonz. LHL, OMP-Mf(1) Tii&BIE 0T A
B & BEAL T A B AR B O A B AT FLER YK = 72 BRL53 AT
RENFz, ThoPEEL MR, OMP-M{(1) OEM S5
X OMP-Mf(2) ¥ LB L TR EL BoEZ BN 3.

felr T, BEABOFROBIUERICOWTES ST 5. OMP
o CRIRENZFEROEE & 2 e T 2 5RO

Table 2 The number of basis functions selected by OMP

Nz[/l] * NZEZ] * N][)l] * NI[)Q] *
OMP-MFS 200 200 - -
OMP-Mf(1) 198 195 3 4
OMP-Mf(2) stage 1 - - 23 37
OMP-Mf(2) stage2 200 200 - -
AT —
erection coer. <
0-25 1 OMP-MI(1) -
— 02 omMP-ME(2) -
o 0.15
= o1 .
0.05
15 155 16 165 1.7 175 1.8 1.85 1.9 195 2
0/m
14 T T T T
1.2 L Transmission coef. © -
1L OMP-Mf(1)  +
— 08| OMP-MI(2)
06
0.4
0.2
0 005 01 015 02 025 03 035 04 045 05
0/

Fig. 10 The angle of propagation of plane waves and the

corresponding approximation coefficients.
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o e BT OBER e FH D> SRR MBI, SERURE
DA K ERIFERDBTMT 5 Z e VRS, MR
T, OMP-MFS ¥ OMP-Mf(2) D#ERTIE, JHrpfitEss—
L, ALUREOMIHMEDELEARTEL Kol (MEDZE
10 RETH-72) . ULEOKELS, FHi e AR
X 2 EIG E FRFICIRE S 2 OMP-Mf(1) kb b, Tho%
2 DODEMEICHEI L TIRET 2 OMP-M{(2) D525, fENTIY
WFEE 2 ECD %5 OMP-MFS (S WREfT 2 TE 5 2
PRI NI

4. EHOHIC

AFCTIE, BMEARO SR EAEEC X 2 mANKEEELRE 2
FMEIZ, OMPICHSL Xy a7 ) R FE2HEREL,
ZOBEMMEEHR L2, NRe T 2 BETIEASEZ K
WREL, TRXTDORXy a7 ) —BIENTFHEICBNT, EM
figg % S & BRI X 2R OBELREDEIC Lo TRE
L7z, R BY 2HFEFIETH 3 OMP-M{(s) 1%, A
R DORER s BFEICHEI L TIT OB FIETHD, s=1,2
LGB0 EMREOKEZITo7%. OMP-Mf(1) BX U
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Fig. 11 The location of the source points and the corre-

sponding approximation coefficients (OMP-MFS).
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Fig. 12 The location of the source points and the corre-

sponding approximation coefficients (OMP-Mf(1)).
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KO MFS b L CHAE IR MIES RS, £, ZOMH
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