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A Study on Improving The Capacity of Absorbing Boundary
Using Dashpot
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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 harmonic plane wave equation, absorbing boundary condition is modified to
maximize its capacity according to the incident angle. Validity of the modified absorbing
boundary conditions is investigated by adopting the solution of Miller-Pursey which is
the solution for the wave propagation in semi-infinite elastic media, and the absorption

ratio is calculated according to various Poisson’s ratios.
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0.20 0.986 0.747 0.40 1.007 0.746
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CASE I - Angle 8 less than the critical angle 6.
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Poisson’s Coefficient Incident angle
ratio T 0 20 30 20 50 60 70 0 %0
010 a 0.794 | 0.629 | 0667 | 0744 | 0826 | 0898 | 0.954 | 0988 | 1.000
' b 0.232 | 0456 | 0667 | 0857 | 1021 | 1.155 | 1.253 | 1313 | 1.345
020 2 1570 | 0987 | 0875 | 0871 | 0901 | 0938 | 0971 | 0.992 | 1.000
' b 0213 | 0419 | 0612 | 0787 | 0938 | 1061 | LI51 | 1206 | 1.236
0 a 2568 | 1449 | 1143 | 1,034 | 0997 | 0.990 | 0993 | 0098 | 1000
: b 0.186 | 0366 | 0535 | 0687 | 0819 | 0.9% | 1.005 | 1.053 | 1.08l
o 2 3898 | 2.063 | 1500 | 1251 | 1126 | 1.058 | 1.023 | 1005 | 1000
' b 0.142 | 0.279 | 0408 | 0525 | 0625 | 0707 | 0.767 | 0.804 | 0.828
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Poisson’s Coefficient Incident angle
ratio 10 20 30 40 50 60 70 80 90
010 a 0928 | 0999 | 1.044 | 1.007 | 1.021 1.155 | 1.253 | 1.313 | 1.341
b 0.000 | 0.000 { 0.000 | 0.000 | 0227 | 0577 | 0815 | 0.954 | 1.000
020 a 0.813 | 0895 | 0952 | 0925 ] 0935 | 1.061 1.151 1.206 | 1232
b 0.000 | 0.000 | 0.000 | 0000 | 0223 | 0577 { 0815 | 0.954 | 1.000
030 a 0675 | 0.763 | 0.825 [ 0807 | 0.823 | 0926 | 1.005 | 1.053 | 1.075
b 0.000 | 0.000 | 0.000 | 0.000 | 0232 | 0577 | 0815 | 0.954 | 1.000
04 a 0487 | 0569 | 0627 | 0616 | 0628 | 0.703 | 0.767 | 0.804 | 0.821
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a9 4 E 39 @ Aestel 42 4 (DY F4Ee Yehath

+

.99

o o o
C

2

°
£

Absorption RatioAR)
Absrption RaticlAR()

°
8

] w20 0 4 S50 e 70 a0 g0
Incidect Angle(dogrea)

a9 4 S YAbAle] Aalztel BE 4

- 444 -



