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/] ABSTRACT /

This work introduces a modal testing and analysis results of the mock-up for a layered stone pagoda. The pagoda has been horizontally
excited by an impact hammer. As to the measured acceleration time responses, the first five lower mode shapes and natural frequency are
extracted by the TDD technique. It is observed that the time delay of a shear wave occurs through friction surfaces. Such phenomena
cannot be described by using the traditional analytical models such as a continuum cantilever beam model or a discrete shear building
model. However, the time delay typically affects only the phases of the pagoda system. The frequencies of the pagoda system are not
affected by such time delay. It is found in the first time that the layered stone pagoda system has a set of closely placed modes in near of
natural frequency. It is believed that such modes are due to the friction characteristics in friction surfaces. Based on the stick-slip friction
model, it seems that the one of the closely placed mode can be a self-excited one.
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Fig. 2. Test Setup of Modal Testing
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Fig. 6. Extracted Mode Shapes

Table 1. Identified Modes

Height No. of modes

(m) 1 2 3 4 5
0.4325 -0.0056 0.1014 0.1047 -0.0823 -0.0786
0.7900 -0.0300 0.3722 0.4304 -0.1541 -0.1324
0.8900 -0.0420 0.4350 0.4896 -0.1445 -0.1015

0.9720 -0.1058 0.4101 0.4765 -0.0120 0.0520
1.0750 -0.1880 0.3033 0.3952 0.1865 0.2604
1.1595 -0.2573 0.2154 0.3028 0.3183 0.3988
1.2550 -0.3470 0.0857 0.1991 0.4464 0.5697
1.33256 -0.4115 -0.0470 0.0815 0.4346 0.5116
1.4201 -0.4998 -0.2676 -0.0750 0.0274 0.2779
1.5025 -0.5874 -0.5237 -0.1930 -0.6507 -0.2701
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Table 2. Extracted Natural Frequency and Damping Ratio

No. of Modes
1 2 3 4 5
Frequency(Hz) 8.3278 | 28.1476 | 30.9105 | 46.8110 | 53.9740
Damping Ratio(%) | 0.1281 | 0.0292 | 0.0341 | 0.0211 | 0.0118
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