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Abstract

In this paper an analytical study is carried out to improve the capacity of absorbing boundary using dashpot, one of the most
widely used absorbing boundaries in FEM. Using 2-D harmonic plane wave equation, absorbing boundary condition is modified to
maximize its capacity according to the incident angle. Validity of the absorbing boundary conditions which is modified is
investigated by adopting the solution of Miller and Pursey. The Miller and Pursey’s problem is then numerically simulated using
the finite element method. The absorption ratios are calculated by comparing the displacements at the absorbing boundary to those
at the free field without the absorbing boundary. The numerical study is carried out through comparison of displacement at the
interior region and the boundary of the numerical model.

Keywords : dashpot, absorbing boundary, Miller and Pursey’s problem, absorption ratios
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# 1 F58A AlF 2 (White S, 1977)
P01ss?n S a b P01ss<?n s a b

ratio ratio

0.00 0.959 0.769 0.25 0.986 0.744
0.05 0.967 0.761 0.30 0.986 0.742
0.10 0.975 0.756 0.35 0.992 0.74
0.15 0.982 0.751 0.40 1.007 0.746
0.20 0.986 0.747 0.45 1.011 0.773

e meiste] WAlEe] S AAANT FA YA W
As vageEM Fre&d Pt FrEed FARY
o ZAS WA s A7 AgHAeH 1 dHAE

Lysmer $(1969) 2 White §(1977)9 &g 27} H]
wgoEM B AT HYdS Y3

2. Hyd| esdAzd

4 (D3 F B BRI 45E PIAA e
AYAHI1E ol §3he

o= aprdl , T= bﬁVSZ;?)

A7 B wye x TR 1 BYY UARRFEEE
2z Yehie pe IUEE, Vo9 Ve P} Suke &
EE 77 Ve

olqg HAAHNE o4 FFAAE AdEHE &
o] ©A Au&zo Hlgdrtan sPgEy] Wl 1 g%
o] Aol o&Hd Sl gtk 4 (DF (2)AA a9t
bE olE T YAk mE gE&2HE Basl] A3 =99
ATER  Lysmer S(1969)2 REE Folgdlo i3]
a=b=19 #Z AY3HL, White 5(1977)& & 19
e At

B =RdME TolgH| B opld Azl disiM=
AF & BRASEo2N F54A9 45 T
st

-ty



_ 3¢ _ 9¢ _ 3¢ 0¢y
e M T i M ®)
¢:Aei(k1(p‘)x1+k3(p)x3~wt)
gy = Cei(kl(s) x ks x5 — wh) (4)

719 A ke, kype AATPIHY AZ g,
x3'8%F r(wave number)E A7 VR, C, k(g
kis). kyoe AGIHESIHS AZ 9 x) xU3 IS5

€ 47 vehdn. 4 (3)elx 2 ¢ 9 ¢, = P32
SE7b x F A 0% 73 YAkele AS 4 (5)~
(M3 Zo] 71E & o}, old, Sup7} AAWC YAlste
3= dAZ (critical angle)o] RAASA Hed, AL
ol’de] Yatztel disiAE Pate} Sul) FAldl HMAME A H
U, dAIZE olete] A digiAe Sugte] wialEln pot
T x5S W Avel goh weA, gAAEY 2 3%
(CASE D)4 e ZAS(CASE M= Tele] 7ze %
A2 7P sttt

Incident P-wave :

¢=Ie i(kpx) cos 0~ kpxs sin §— wt)
+ Pez'(kp %1 08 0 — kpxy sinOp — gpf)

i{ ks x) cos Os + ksxy sin 6 —
¢2:Sel s X COS Us $ X3 SIN Og — gpf) (5)
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Poisson’s . Incident angle
ratio Coeffictent 10° 20° 30° 40° 50° 60° 70° 80° 90°
0.10 a 0.794 0.629 0.667 0.744 0.826 0.898 0.954 0.988 1.000
b 0.232 0.456 0.667 0.857 1.021 1.155 1.253 1.313 1.345
0.90 a 1.570 0.987 0.875 0.871 0.901 0.938 0.971 0.992 1.000
b 0.213 0.419 0.612 0.787 0.938 1.061 1.151 1.206 1.236
0.30 a 2.568 1.449 1.143 1.034 0.997 0.990 0.993 0.998 1.000
b 0.186 0.366 0.535 0.687 0.819 0.926 1.005 1.053 1.081
0.4 a 3.898 2.063 1.500 1.251 1.126 1.058 1.023 1.005 1.000
b 0.142 0.279 0.408 0.525 0.625 0.707 0.767 0.804 0.828
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