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Analysis of scattering waves in an elastic layered medium
caused by a scattering object and a plane incident wave

R
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A formulation and numerical examples are presented for scattering waves in an elastic layered
medium. The scattering waves are caused by a scattering object and a plane incident wave.
The formulation is carried out by introducing the boundary integral equation method and the
complete eigenfunction expansion form of the Green’s function developed by the author. The
advantage of the present method is in that the formulation itself is independent of the number
of layers. In addition, the scattering waves can be decomposed into the surface wave modes
for the layered wave field, which enables us to investigate properties of the scattering waves in

terms of the surface wave modes.
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AT IRENEX 1.0 Hz TD# K Rayleigh IDHEEDF
TEROHEFMMED/NERBDIE k = (1.33 +3.414) km~!
THD. ZOHEBDOER Rayleigh WE— FOBIRZE

Interface

: I / —— Real part
§ - O e Imaginary part -
a 4k ]
[ T 150 M ) L0 N o (Y [N L ]
0 5] 10 15
Amplitude

®-9 # 3% Rayleigh I E— ROBIK

Interface ]

0—=
>

Radial component ]

Pl P PR EONP g 14
0 10 20 30 40
Amplitude

B-10 EfAXRYZ MLOE— RER

B9 IZRY. ZORTIZE— KD radial RIITDWN
TOEREBEZRL TS, K Rayleigh IHE—R
BEBTRERRFEEEZFERNS S, FERE TR
B R LN SIRENEE L, FERE CIRIENER
AT AERE— REFHENER>TWS. i,
BFEARY MV TERINEAEKOE— RERE
B-10 IZ5RY. ZZTIEEKEARYT MVEBO®RE &
UTk=02ks = 084km™! ZEAZ. =KL, &l
DEDI kg W TEERBTO SHEOBEKTHS. B-10
ICRT & ICEREARY MVOBEEBEEITIRE TOR
BT L B/MEL, ¥EBETREIZEVIET, TH
ANILRINF—DBREERTE—RTHS.

BT FROZ UM ERIET 572D ICHELERNE O
BERESELANBELELCELTENEZITS. £
LTHELNDRBERREELEBET N v I AETRDS
CEDTEHSHHBOREZHET 5. B-11 3T
EFINTRY y B> HERE LD = FREME R
T ZHCE B E@EFIIWMD TRIFIT—HLTBO, &
[ R ENE D Green B D AT MIVEREDERE
DHBRRANOBEHAEEENRIEINIZEEZS.

Kz, BELARNTHOMEIER EBELAENE T/hE <
T5. BERICIZ S HONAHEEE 0.75 kms™!, P&
DA AEEZ 15kms™! &35, B-12 1 3MERE LT
BonEELEKRZRT. KFORENIASH SV EOHIH
Dz—y FENDHETHD. B-12ICRSNDHL DI
BELFIBEMROE EAHE 2 IZIEROH BITERL T
W3, LaLans, B<BET 3 EHELKOKEI
BELKFT S TEL, BELGREBFTE<RoTWVWS. £
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present solution
free field response

Displacement [cm]

LUBN N D S N N B B i e p
T S U W N Y T N O M

-1 1 | ' T S A S 0 VN U ST A O Y
-5 0 5 10
Horizontal range (y axis)[km}

L
o

B-11 MREGELALDA O L (2 KAL)

Displacement [cm]

,O,b o o
OO ofPuo
NO—=ON =N

x-coordinate [km]

y-coordinate [km] 10 10

B-12 HRETOREEOEBHR

7o, FRIBISHEADORIA L DRI TRELZ>TVS.

ZIT, BELEER (45) IKRWE— RIZHELTH
5. Ho TWBEREHETT IV TO Rayleigh IR DK
ISREIRENS 1.0 Hz OFS, EXE— RiZ6.69 km 1,
EKR1KXE—RIZ468km ~1 TH5. H-1313H-12
M5 Rayleigh IHEAET— REZ/BLZHOTHB. Z
IMSRTEND K DIT Rayleigh IEARET— FIILK
DEIBIINENDHDDIT > F D EEELKRTIAE BN
TERETHZENDND. FLT, BHABXORAN
LB T 5 HELE OIRIBIZ /N S .

BE-14138-12 2 5538 S /=5 Rayleigh IHE—
RD>H, BbHED/NSRZERT RSB,
k=(1.334341) km ' OBDOTH 3. LB L,
FR D TR E B 0 #FE Rayleigh i ORIE DK X 72 fEK
BEEEOBE LIRS NTWD &N 5. —
%, REIZDWTIE, IEERO Rayligh BEEEE— RO
RIELDIIKRENHOD, ﬁﬁﬁéﬁ@@filﬂMi
ETH5.

Eqsml12#bﬁ%émt@¢x«7bw0&
5k =kg =419 km™! OBEKETHS.
i, BELBIIETS SEFCERBBRLTNS, L

THUANGIET DHBORBIIAZ W, 20, B~ -

B-15 ik

x-coordinate [km]

© oo -10

y-coordinate (km]

E-13 BELEN S BEX N7 Rayleigh HEAT— ROHIE
HTORE

Displacement {cm]

0.002
0.001
0
-0.00%
-0.002

B-14 BEEH 5HHEE N BR Rayleigh BT — R OHE
HTORERE

OEFHOEHD 13 Rayleigh BICHAKE < 2o TN S,

E-16 1ZR-12 M S5 BEI N/-EEARYT MIVDRE
2k =00 km™! OBEKTHS. T, #ELEK
OEFICHEMMEIZRESNT, SHWZBEANLEN > T
<. FL T, BERIIHELENSENSIZ DN
BOLTO LD N B, ERRBOKZELDD
DITEGEARY DIVDRRS k = kg, DBDITLERNU,
BBNIRNEL o TWNS.

PLENS, BELKOEBRED, BB EL<ED
Z2E, BOMEAENSDENDENKELRBZEND
BHEFD. £, #FE Rayleigh HITBELAGE < TR
EHOD Rayleigh BE—FLX Db KRERRB\ERT—
#, MEAD SN ICHRNFORBIZAEICHET
%, W@ SV IEICHS RBEEH OB BGE, ik
AR MIVEIBIZH B ZENS, HEAEHSERTS -
HELFEHEGARY MVORANEBEICRZHDEE
Zoh5. B-12 1ITRE NEHELHE 2 HOERBOHER
# & E-13 12 R 513 Rayleigh i ORIB O S MM DR
WIZE D BELE DB A RY ]‘)bﬁﬁﬁ@i%‘lﬁi%ﬁﬂk
LTWARHEEEZIONS.
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04
0.2 ry
0 My
02}t
04 |
06 |

-10

x-coordinate [km}

-5
y-coordinate [km] 0 10

E-15 #EED 5 HME BRI XY FLOE— RO
HETORS (k =4.19 km™?)

Displacement amplitude

0.04

0.02 +

5
x-coordinate [km]

y-coordinate [km] 10 -10

®-16 WELE» SHBINLERARY MVOE— RO
FKETOLE (k =0.0km™")

BERNE, REBMEEENRD Green DAY k
NWERBEZBRBYHERICERT5-0D0EAR{LER
FTEEHIZ, TNEEBICERESHFERITERL, &
BB P DOBIELAR & EHEE OMEIER TE L 5 HE
FEORKMHIZIDOWTKRE ZITo7%. Green D ARY
M ZRBOFHIL, ZHORATERINZ—EMRE
ZHEDY AR DWTORERKELT, EE5D—
HBOMEEREZEBR T2 TITo . £LT, BR
MAHRRACERT DI, HREERN SERE
ERICEELBREB LR TEMERE IO Green
BEERL .

A EE, ZEOBEMEIEDAENZBEAIC
THESV 2R TAMEEHR- . THITKDER
R MWVERBRI N REHEEENE O Green BIEIINE
ERERAMIHBRITERAETHD I LN
f=. Fi-, BELKOETOHRT NS Rayleigh ¥ & H#¢
AT MIVERSY, TRHBEEERSTOHEEDENIC

DNTHHSNITH I ENTER.

Appendix A —EBELEZEBDYV—AD
Fourier-Hankel Z#[ZDVT

ZZTE, AXTRLULAE—EBEZEHDY —2X
s(r,0), dg(r,0), B = 1,2 IZX T 2 Fourier-Hankel &

BOREKKRBIZIOWTERT S, AL THRLEL
o] a o

2n =} .
EYe =/ d0/ rH (r,~0)s(r,8)dr
0 0 .

2 oo
&, = / d / rHT (r, 8)dg(r, 0)dr
0 0 ’
TH5. £, KEHFENOEHEELTETET b
Uy 27X HY(r,0) OF5ELTOREBEIZMRAITD
WTRAX TR LN DT, TITHETEUT
D&HITES. '
H(r,0)
Y™ (r,0) 0, 0
= 0 %6,1/',0"‘(7', 0) 0¥ (r,0)
0 8Y(r6) —3OYr,0)
: (A.2)

X (Al) DRBEZERETITEHIETRAERS.

1.0 0
§8=10 0.0 (m =0)
[0 00
[0 0 0
§h=10 £(1/2) —(1/2)1'} (m = +1)
L0 —(1/2)i  =(1/2)
87 =0 (otherwise) (A.3)
"0 0 0
dip=|0 —k/2 0} (m = 0)
L0 0 k/2
[ +k/2 0 0
dyp=| 0 0 0] (m = 1)
. 0 00
[0 0 0
di,=|0 k/4 :F(k/4)i} (m = +2)
| 0 F(k/4)i —k/4
0 (

otherwise) (A.4)

[0 0 0

dp=10 0 —k/2 } (m =0)
L0 —k/2 0
[ —(k/2)i 0 0

dy, = 0 00 ] (m = £1)
[ 0 00
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o 0 0 0
dy = | 0 F(k/4)i —(k/4) (m = £2)
0 —(k/4) =x(k/4)i
dyy, =0 (otherwise) (A.5)
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