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Analysis of vibration isolation effects of honeycomb-cell barriers

XU Ping
( Department of Transportation Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Under the assumption that the boundaries of honeycomb-cells are considered to be free and the stresses
in soil at the cavities to be zero with the help of the conformal mapping method to translate the complex functions for a
regular hexagon to those for a circle and by using the method of wave functions expansion, the theoretical solutions of a two
dimensional plane problem about the isolation of incident plane SV waves by honeycomb-cell barriers were derived. By
studying the normalized displacements which are the ratios of the displacements caused by incident and scattering SV
waves to those only by incident SV waves, the isolation effects of the honeycomb-cell barriers were analyzed. Some
important conclusions were drawn out: the isolation effect of barriers on SV waves with higher frequencies is superior to
that on SV waves with lower frequencies; the areas near the two side edges of barriers have better isolation effect than the
middle; the isolation effect increases with the increase of total length and the row number of honeycomb-cell barriers; in
consideration of the isolation effect, construction and maintenance cost, the type of three rows of honeycomb-cell barriers
is the best selection for vibration isolation design. The vibration isolation effects of the three types were compared and the
conclusion is that; the effect of the type of three rows of honeycomb-cell barriers is between those of open trench and three
rows of cavities and is near to the effect of open trench type.
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Fig. 1 Regular hexagon is mapped to a circle
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Fig.2 Rows of circles mapped from honeycomb-cell barriers
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Fig. 3 Conformal mapped circular circle and coordinate system
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Fig. 4 Curves of |w/w, |at the center of barriers
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Fig.5 A positive hexagon mapped from a unit circle
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Fig. 6 Arrangement of honeycomb-cell barriers
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