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A study on Optimization of Wave Transmitting Boundary

FEF Y Ha AY EH Ef7?
Shinji Ino, Shinobu Furuya, Nagayuki Yoshida

VRBCR SRR LR R
D EEUR S TR

When analyzing the wave propagation problem in the infinite or semi-infinite elastic body, the
numerical device which can transmit the outgoing waves should be attached to the boundary of the finite
analytical region. Several objective functions are proposed to find out the optimal property of boundary
coefficients. Optimization is performed by genetic algorithm. By evaluating a lot of numerical results on

finite bars, the vibration energy function is chosen as the best.
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Table 1 Model’s data
E Young's 1000 (N/cm?)
p density 1 (kg/cm?)
As cross — sec tional 1(cm?)
TL length of bar 10 (cm)
n number of division 4
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Notation
[M], [C], [K] : lumped mass, damping, stiffness matrices

c*,k* : viscous damping, spring coefficient
X( : observed point

{x} : displacement vector in time domain
{xj

(A}

B} maximum points of displacement

displacement vector in frequency domain

:minimum points of displacement

[¢] : modal matrix of vibration

{q)}: eigen vector

{f }: Impulsive force vector

{U}: theoretical solution of displacement

p, : eigen value

N,n : number of eigenvalue, number of division
i: nodal number

o,t : natural circular frequency, time
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% Table 2 12777,

Table 2 Analytical condition

A® 0.1 (2nHz)
At 0.01 (sec)
generation number 100~300
number of individuals 10

bit count of chromosomes 8

mutation rate 0.25

EBRFIERA T 4 T HBEWE o % —WF528545 Vol.21



104
3. FHERAEDIREL

AHC UL A B R E I & AR IS B B 5 D DFE
ﬁ%ﬁ%%ﬁ?éo%%ﬁiGALiéﬁdkit
TRKRIbZ B Lok 7 et 22T, £0FH
MEDRET S D,

3.1 FRiRBsE

M Difference function from theoretical spectrum
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Fig.4 Difference function from theoretical spectrum

B Areal function of response spectrum
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Fig.5 Areal function of response spectrum

B Smoothness function of response spectrum
[H]'h BERPATR B2 - HHRHE 019k (Fig.e) = HHY
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Fig.7 Smoothness function of response spectrum
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Fig.8 Comparison of objective functions in frequency domain
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Fig.9 Damping energy function of displacement response

B Vibration energy function

IRE) = L X R BE R - IRE A ST D 720
FRAT SR OIRE = X L F—Z /M LTZb D%
Fig.10 |29,

E(x) = j (

{ J K Jix }]d (29)

0.04

first generation
0.03 last generation
002

)
: 0.01 /\
£
£ 0 /\ X -
g \/ N AT
2 0,01
B RUTN |

-0.03

-0.04 |

0 2 4 6 8 10

time [sec]

Fig.10 Vibration energy function of displacement response
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Fig.11 Comparison of objective functions in time domain
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Fig.12 Evaluation in time and frequency domain
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Fig.13 Response of displacement at nods
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Fig.15 Evaluation of effectiveness of discrete model
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Fig.17 Comparison of three models
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Fig.14 Characteristics of behavior of nodal points

Copyright © 2008 Hosei University EBRFERA T 4 7T HEW ' v & —5tEiE Vol.21



108

4.5 KGRI & DLLE

Fig.18 @ KM E F L O£ & % 750cm,
3000cm & L CENEN ORI OIRERFEIC X 5
WRBE ALY 5, Fig.19 T 750cm €7 /VIZE T 5
Jiir R S D B ANER D H LD, 3000cm €T
LTI D 72 W ERRIR D56 & R — O R &
AT W THEBLL TV 5D, L - TREIFR7
BT 3000cm &7 /L O fif 2 = ME R AR 0D IRy 1 V8 fkc s i &
L CARMREOREMRE SR T 252N TE D,
Fig.20 I JAuZ, 12X FE—TROIREE > 4 FEHL L
TEY, IrERORE IIIFEACEEI NN
FERDBFE LN TND,

TL=750, 3000 cm

Fig.18 Large-scale model

o5

— large-scale analysis 300 cm
large-scale analysis 750 cm
o4 ¢ |====- t*=47.43 sec

0.03

0.02

displacement [em]

XL

0 20 40 60 50 100

time [sec]

Fig.19 Comparison of Large-scale 750 and 3000cm

model
005
optimal 10 cm
optimal 20 cm
nod —— optimal 30 cm
% 0.03
z =
E 0.02 |
B
0al
L[]
2 4 [ 5 1
time [sec|
Fig.20 Comparison of optimal solutions and
large-scale analysis
5. %G - &R

RSB 2 BT D728, Bl 2Rl BT &
DEEFIEE DR b 2Tz, T ORI, SR

Copyright © 2008 Hosei University

i C oo M EEREAM B SR & BRI AEIIC B 1 D IREN T %
NX RIS N HE R THDH Z L AR LI HF T,
FERTIRERE D 550> B I TR Eh = % L X — GBS L 0
BERLTWDEE 2D,

PR SN B RAEE TR O K& SIRFE L7220
RENR 2 2B L, BRI LI O o — X 5ITdH<e
MIRAAZEN DR Y @R EZ R LTk Y, KKEFHRIEsE
BTl SN TV, 5%I1F 2 RITET A~DJGH
ERETT AMEND B,

BEXH

[1] Sondipon Adhikari :
Nonviscously Damped Linear Systems, University of
Cambridge, 2002 4

[2] HHEAT : MR OGIE, 5 5 BiiEEY &
i DEEIFA EAEF S AR T A, pp.121-124, 1998
be

[3] RARELT koD E—% L - 7TF Vv,
R HRGER, pp.7-28, 1982 4

[4] RN « SEERE B, ZEH, 1996 4

[5] FVERZE - BEUREN Y, = w4, 1965 4

[6] HAHES Py« HURIRE)-BG% & FaR-, H RS
2%, pp.180-295, 2005 4

[7] HAREE RS - B OB EEH 25
JE U 7o BT & AR FE, B ARERE S, pp.11-55,
2006 4=

[8] HAGRZL S - AP - @iy & Ml & OB MH A
EH, BARRESE, pp.1-111, 1996 4

Derivative of Eigensolutions of

BEERFIERA T « TEHBEWILE o X —F R85 Vol.21



