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4 ™
#i ncl ude "cppl apack. h"

int main(int argc, char** argv)

{
CPPL: :dgematrix A("matrix data.txt"); //00000000O

CPPL: : dcovector y("vector data.txt"); //00000000O

A.dgesv(y); //LAPACKOO dgesvOd O OooonO
y.wite("solution.txt"); //0000O

return O;

}
- J

000 CPPLO CPPLapackD 0000000 OOdgematrix(O OO dcovectord 00000000
goddoodooooooooboooon

OO0OCPPScaLapackD OO DO OO OOODOOOOOOODOOOODOOO

#i ncl ude "cppscal apack. h"
#i ncl ude "cppscal apack_init.h"

int main(int argc, char** argv)

{
CPPSL::initialize(argc,argv, 2,4, 64,64); //0000000000000O

CPPSL: : dgematrix A("matrix_data.txt"); //00000000
CPPSL: : dcovector y("vector data.txt"); //000000O0OO

A.dgesv(y); //ScalLAPACKO O pdgesvO OO OO0O0O
y.wite("solution.txt"); //0000O

CPPSL: :finalize(); //000000O
return O;

}
- J

000 CPPSLO CPPScaLapackD OO0 DOOOOOIntializeO 0000000 DOODOOOCOOO
goboboboboooobobbodoooooobbbobobooobobuoobboboobon
gobooooguaooboo
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e include0 000 0OODOOOODOOODO
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0000000000000000000000000000ooo0o0o0oooooooon
0000 Bi-cGStab PP¥looooooooooooon

-~

bool bicgstab(const CPPL::dgematrix& A, CPPL::dcovectoré& X,
const CPPL::dcovector& y, const doubl e& eps,
int maxit)

doubl e al pha(0.0), beta,

omega(1l.0), rho_1(21.0), rho_2, eps_r(x.|*eps);
CPPL: : dcovector R(y-A*x), r(R), s, p(x.1), v(x.l), t;
p.zero(); v.zero(); //O00000D0OCDOO

whil e(nrn2(r)>eps_r && (maxit--)>0){
rho 2 = R ;
beta = (al pha/omega)*(rho_2/rho_1);
p = r+beta*(p-onmega*v);
v = A*p;
al pha = rho_2/ (RW) ;
s = r-al pha*v;
t = A*s;
onega = (t%)/(t%);
x += al pha*p +onega*s;
r = s-onega*t;
rho_1 = rho_2;
}

if(nrn2(r)>eps_r){ return 1; }
el se{ return 0; }

K} /

oboooboo0wtoooobooo
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Fig. 3.2: Cantilever subject to lateral impulsive load
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Table 3.1: Material properties
Young’s Modulus | £ 205 [GPa]
Poisson’s Ration | v 0.25

Density p | 7800 [kg/m?3]
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Fig. 3.3: Distribution of displacement(x,) of the cantilever(t=60[;s], 180[.s])
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Table 3.2: Comparison of CPU time and memory

CPU Time Memory
Present Method 0.4 [h] 3.6 [Mbyte]

ABAQUS/Standard 33.5[h] | 109 [Mbyte]
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Fig. 3.4: Beam with fixed side surface subjected to impulsive loading
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Fig. 3.5: Distribution of displacement(x,) of the beam (t=60[:s], 180[1s])
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Fig. 3.10: Impact force and finite element mesh

— — Eulet-Bernoulli
-— Timoshenko
— FEM

’

/V

B

=3

=1

N

3 NN

& Y S

- \\\\

%) = 1

a -10 R =

\~\\\:\\Q S
-15 ~
0 10 20

Position x(mm)

Fig. 3.11: Displacement of one-point-bend specimen at every 2us (with crack growth)
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Table 3.3: Material constants and dimensions of specimen
| p(g/cm?) | E(GN/m?) | v | Dimension(mm)
Cylinder 7.8 206 0.30 | L=1500, r=3, R=100, h=50
Specimen 3.1 397 0.15 | S=50, W=8, b=6, a=4
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Fig. 3.14: Impact force calculated by taking the first 1 or 5 terms (Timoshenko beam model
without crack growth)
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Fig. 3.15: Impact force calculated by Timoshenko beam model with or without crack growth
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Fig. 4.18: Solution of circle-shaped example in near bound
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Fig. 4.22: Solution of flower-shaped example in near bound (inner circle)
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Fig. 4.23: Solution of flower-shaped example in far bound (outer circle)
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Fig. 4.24: Comparison of CPU time between present method and normal BEM (linear scale)
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