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ABSTRACT In this study, a parallel Finite Element Method was applied to large-scale singular stress problems
and its applicability was investigated in the following three aspects; 1. The influence of stress singularity on the
parallel performance. 2. The relationship between the scale of analysis and its accuracy. 3. The influence of domain
decomposition pattern that it has on the convergence behavior of linear equation solvers. A dissimilar material, which
has a V-notch at the end of its interface, was analyzed as an example of stress singular problem. Obtained results are:
I. The speed-up ratio obtained is 93% or higher at the smallest model, which has the smallest granularity. 2. The
accuracy of the result was compared with the Bogy’s theoretical accuracy, and it has been observed that the accuracy
increases as the analysis scale becomes large. 3. In the case of no preconditioning or the diagonal preconditioning, the
number of iteration needed to attain the convergence was not influenced by the domain decomposition patterns, while
using the SSOR preconditioning, the convergence became faster when the singular area was contained in one sub-

domain, since the condition number was decreased.
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%9 small EFNL O B L EHSEIZL S5

HE DAL
Partition Number 3(Type 1) | 4(Typell) | 5(Typel)
Diag 1.02 X105 1.02X105 1.02X10°
SSOR 7.49 X104 9.03 X104 8.10 X 104
No Preconditioning | 4.21X106 | 4.21X10¢ [ 4.21x10°

3210 middle &7V O M5 B & HEBEIC L B %

DAL
Partition Number 3(Type 1) | 4(Typel) | 5(Typel)
Diag 7.67X10° 7.67 X103 7.67X10°
SSOR 424X105 5.38 X105 4.14X105
No Preconditioning |  6.65X 106 6.65X 106 | 6.65X10°

F 11 large E 7V O Z B BIALE & SIS HIIC & 2 At

¥Rt
Partition Number 7(Type I) 8 (Type I)
Diag 3.23 X106 3.23X10%
SSOR 1.12X 108 1.25 X106
No Preconditioning 4.42X 107 4.42x107

FL, BERGHMEICBW ORI THEAL
WHEREES: 077 L3ttt s b
DEWVZ D,

@ LOHBEIZBWTD, RHOFEREFRITS
RN L, Hais O BRI ORBNPL
BoHI T B B E R E, Bogyll & AHGRHO T
o774 LERW—FERLE. HHEZKEL
AT EICEVROREERN ESEL LN TE
HI L EMEREL.

B B A FFb e WA LA — ) S E LR
Ao oA, TS NEY, s E o4
FHHEMN IS A S BEE RITS T, SSORH]
WUFR IS RIS R — D O E L0 b
SR CEEER LS e TELF

72 BETL S 2R ERATE & Vv T RTALE &
1T = 12 ORBATI O U B OFFlEZ R L,
FOFEEHCTERLASARE BT A L
12X o TUGEMA L2 &R ERICEHME L
7o KOOI BRI BV TIE ) A FLE & £
NICH bR ES G E AT ) LENDH B,
DL X b, KBTI RE RS RIS MEL
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FNETHEHT A LX), FEFITHEI LB TR T
b ENHRTEIL.
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KEFZEDEITIod 72 o Tld, (M) S EIBIREF A
e GeoFEM 70 ¥ 2 7 b F— LD A v N — %A
YO0HRLET FAA A RTHW ., 2 IR D HE
»FzLET.
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