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Masataka TANAKA, Toshiro MATSUMOTO and Youri ARAI

Thispaper is concerned with application of the procedureproposed by the authorsto find new optimal
shapes of the sound-insulating wall for auto-highways. A two dimensional cross-section of the wall
is optimized by using the boundary element method (BEM) together with cellular automata (CA). In
application of CA, afeasible area of the wall is divided into a number of uniform cells, and &l the
state variables defined on each cell are altered by atransition rule, e.g. minimizing a cost function,
under alocal rulefor neighbor cells so that afinal state of cells can be determined. The reduction of
noise is monitored by the mean absolute value of sound pressures measured at several points|ocated
ontheground level. It isassumed that a point noise sourceis placed at the center of the road surface.
Numerical computation is carried out for typical models of the sound-insulating wall. Feasibility of
some new shapes for the sound-insulating wall is demonstrated.

Key Words: Computational Mechanics, Boundary Element Method, Cellular Automata, Acous-
tics, Sound, Noise, Noise Reduction, Noise Control
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Fig.2 Evaluation procedure
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Fig.4 Initia cell condition
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Fig.3 Anaysis model
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Fig.6 Fina wall shape for noise of 500 [Hz]
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Fig.7 Changein sound pressure level for frequency of 500 [Hz]
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Fig.8 Initial cell condition
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Fig.10 Changein sound pressure level for frequency of 500 [Hz|
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Fig.12 Initial cell condition
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Fig.13 Final wall shape for noise of 500 [Hz]
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Fig.14 Changein sound pressure level for frequency of 500 [Hz|
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Fig.15 Final wall shape for noise of 400 [Hz| and 500 [Hz]
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Fig. 16 Change in sound pressure level for each frequency of
400 [Hz] and 500 [Hz]
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Fig.17 Initia cell condition
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Fig.19 Changein sound pressure level for frequency of 500 [Hz|
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