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6. Conclusions

A series of mathematical methods, including clustering analysis,
Student’s t-test and random clustering simulation, were used to
unearth the information carried by vibration signals. Conclusions
are as follows:

Student’s t-test indicates that DSM and CA exert a significant
effect on the spectrum of the vibration signal, whereas TC and
MC may only affect the amplitude in the time domain. Random
clustering simulation shows that apart from the effect on wave-
form in the time domain, NRD also govern spectrums of vibration
signals. The evidence that ELS affects the vibration spectrum
remains unclear. From further discussion, it can be inferred that
NRD, TC and MC influence signals when vibrations are generated,
and DSM influences the vibration spectrum through the filter func-
tion of the rockmass system when vibration waves propagate in
the rockmass. CA eventually determines the spectrum of the mea-
sured signals.
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