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Development of a new random decrement function
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Abstract : The random decrement (RD) signature of a system random response can represent the free de-
cay vibration response of the system when the excitationforceis a stationary stochastic process with zero
mean. Thistraditional RD function cannot always possess the above characteristicsfor arbitrary random
inputs. In order to extend RD technique to wider application area, motivated by the analysis of Brown
motion , the construction of a new RD function wasproposed. The traditional RD sgnatures and the new
RD ones resulted from the same triggering condition were compared in three examplesin which the re-
sponse sgnals were obtained numerically and experimentally. The resultsindicate that the new RD sg-
natures and the old ones can represent the free vibration response of the system while inputs are zero-
mean stochastic process, and the former shows the better modality and stability than the latter while the
other excitation forces are induced.

Key words: random decrement function; free response sgnature; stochastic excitation forces; Brown
motion



