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Abstract: The transmissibility between two points of the structure can be defined as the ratio of spectrum of two measured response signals.
Transmissibility is entirely unrelated to the excitation and it comprehensively reflects the physical characteristics of the structure, including stiff-
ness, damping and mass. Therefore, it is widely used in structural state detection. In this paper, signals detected by tri-axial accelerometer are
treated as vector signals, and the transmissibilitiy for single channel signal are extended to quaternion-based three-channel joint transmissibility
(QTJT). This method maintains the correlation among different channels, and overcomes the problem of signal distortion caused by separate
processing for each single channel. Moreover, QTJT avoids the negative influence of sensor installation attitude on the final results in different
detections. Thus engineering practicability is improved. Based on the comprehensive test platform of ballastless track, and state detection exper-
iments of fastener loosening and temperature force changing were carried out by using QTJT, combined method of Karhunen-Loeve transform
(K-LT) and dual-tree quaternion wavelet transform (DQWT). In every case of experiment, the accuracy of detection results reaches 95% and
above.
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Tab. 4  Detection results based on DQWT method for the comprehensive experiment
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