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Measurement of dynamic elastic modulus in a plaster cantilever beam
using laser-scanning vibrometer
XU Wei XU Min YANG Zhen-yu
College of Mechanics and Materials Hohai University ~Nanjing 210098  China

Abstract In order to obtain the dynamic elastic modulus of the plaster used for arch dam dynamication experimentation
the numerical method FEM was used to calculate the first-order natural frequency of a plaster cantilever beam. Then
a laser-scanning vibrometer was used for experimental modal analysis of specimens to measure the first-order natural
frequency. Through comparison of the results obtained through the numerical method and experimental modal analysis
the dynamic elastic modulus of the plaster at the first-order natural frequency was obtained using the inverse method. The

results show that the dynamic elastic modulus of the plaster was about 25.8% higher than the static elastic modulus at the

first-order natural frequency.
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Table 1 Static elastic modulus of plaster
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Fig. 3 Schematic diagram of experiment setup of plaster cantilever beam
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Fig. 4 First-order natural frequency of plaster cantilever beam
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Fig. 5 First-order modal shape of plaster cantilever beam Fig. 6 Free vibration attenuation curve of

velocity at test point
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