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This paper presents a fast and efficient convolution quadrature boundary element method

for SH wave propagation. Adaptive cross approximation (ACA) is applied to efficiently

calculate matrix-vector product of the discretized time-domain boundary integral equa-

tion. Two types of ACAs are considered. The one is “ACAstore” which stores both full

and low rank blocks, and the other is “ACArelease” which releases allocated memory for

low rank blocks in each time step. As numerical examples, the both proposed methods

are applied to a multiple scattering problem.

“ACAstore” and “ACArelease” are effective

for reduction of computational time and memory, respectively.
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Fig.1 SH wave scattering by a scatterer.
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Fig.2 Example of H-matrices with low rank

blocks (gray) and full rank blocks (white).
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Fig.3 Subdivision of (a) clusters by bounding
box and (b) matrices and admissibility
condition of a subblock which corresponds

to a cluster set 7 and o.
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Fig.4 Multiple scattering model.
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Fig.5 Analysis results with eaca = 10~8:
(a) Computational time. (b) Total sizes

of coefficient matrices on memory.
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Table 1 ACAstore with N. = 7, 680.

EACA Time(s) MB Rel. Err.

1072 933 2,634 8.1x107*
1073 1,027 3,267 1.4 x 1074
1074 1,116 3,779 7.4 %x107¢
107° 1,203 4,312 1.5 x 107
1076 1,493 4,858 1.4 x 107
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Z 05y atFRE X CQ-BEM & Bl LT H KiFIZR < 725 T
LE-oTWD. g, ACAICKDEMZEITo72E LT,
low rank block D fEFHE % Ny BT 9 FHRICHREM 23805 72
b, LI WERERBOEA TIE CQ-BEM 125 Z & Ak
Motz Bbivsd. LarLied b, Fig.5(a) £ Y ACArelease
2 CQ-BEM IZIE Tl 72 23 IR & RfE S 5 &, i E
FEH N, = 10° UL T, ACArelease Dl H < 725 & P E
5. F7z, Fig.h(a), (b) Ti& CQ-BEM & X U ACArelease
IREFE N NZNEh 7,680 8 L 115,360 LLETHESH
TV WA, 21t CQ-BEM 2 FRfEAR &, ACArelease 23 &
HEF O FRZ#E X CLE-72HTHD. ACAstore |22
WTH, BEEEN ERICENVZ EE, 2R E N, K&
KTHZEEFNETHS.

Table 1 (2, N. = 7,680 & L7244 ® ACAstore (2 X 5t
R, UM A B, R % OREATSI G OfIREREE, ACA @
508 eaca BIZE L O, 22U, [EMRTOREATY G Ixkt+
% G OMXEREE |G - Gr/||Gllr &K 7=, Table 1 75,
eacA B/NE LT 5 L EMIER LA BITIZIT O(log(eaca))
THELTWDZERDbND. —JF, eaca= 107% DL ETIX
FEXRRZENEAL L TV D, Zildehca WD Z & T, FAxE
FRAEDEDES NP LI=T=0 & Bbh .

A 1a v 7= ACAstore, ACArelease |37 Z Ul B,
IR EOHIEICE L TITAMZED, SRR TH D, it
BERZFDCIEHA LTS SISV, 2070, Wi
DNT o ARWET D7D, BEBITHI O BEMIEOBRE, i
PUEMEFEOSR R, RFET 5, LRWESTTI O/ 55 O FLE
LEZAIT I BERDH 5. FFIZ, BEE1TH (H-matrices) DR
VD Z S FER O H2-matrices ') &5 2 LT, BRHN. I
BMLTOHEAA M2 O(N) IKMLTF2Z2LnTED L
Bbhs.

6. EHYIC
KL TIE, ACA % vz CQ-BEM D #HHE 2RI FiEIC
DONTa 7z, ACA % F 7= L0 kot i S 1 8 o BUE

FHRAE R T, EHEED Ne O5A OFH R & fRER
O(NlogN.) &% 2 &S TE 2. A BITFERER &
BONRT U AZKE LR LT, L KEEORECR
PR ENE~LEH L W PETH D.
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