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Study on Configuration Influencing Factors of Band Gap
Characteristics of Vibration Isolation Periodic Piles with
Complex Sections

JIANG Bolong

( National Engineering Laboratory of Rail Transit Digital Construction and Measurement Technology,
China Railway Design Corporation, Tianjin 300308, China )

Abstract : Three new types of vibration isolation periodic piles with complex sections including honeycomb piles, orthog-
onal cross-bonding piles and X-type piles are proposed. The dispersions of three kinds of the isolation periodic piles are calcu-
lated based on plane wave expansion method. The influences of periodic constant, filling rate and control size of the piles on
the initial frequency, truncation frequency and the variation law of the bandwidth in the cases of in-plane and out-of-plane vi-
brations are revealed. It provides a theoretical basis for the application and selection design of these types of periodic piles. The
research results show that reducing the periodic constant can increase the band width of the initial completion band gap of in-
plane and out-of-plane vibrations, but also increase the lower bound frequency and upper bound frequency of the initial band
gap. Increasing the filling rate can widen the band width of the initial completion band gap of the in-plane and out-of-plane vi-
brations of the honeycomb piles, as well as raise their lower bound frequency and upper bound frequency. The initial comple-
tion band gap changing rules with the filling rate of the orthogonal cross-bonding piles and the X-type piles are not obvious.
The geometric control sizes of the two types of periodic piles are more complex and the band gap adjustment ability is more
abundant.
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