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In this thesis, a vibration correlation technique (VCT) was introduced to determine a
buckling load of thin plates. It was shown that the square of the natural frquency of a thin plate
linearly varies with an applied in-plane load, and the natural frequency appfoaohes zero when the
applied compressive load approaches the buckling load. Buckling experiment was performed on
an experimental setup which is able to apply tensile and compressive load to a specimen. The
specimens used in this study are stainless steel and aluminum plates with CCCC, CCCF and CFCF
boundary conditions. The buckling loads were determined from the vibration data of plates in the
tensile range by plotting the square of measured natural frequency against the applied load, and
extrapolating the data to the applied load at which natural frequency approaches to zero. Buckling
loads from the experiment were compared with numerical Vsolutions. The average percentage
differences between the measured buckling loads and the numerical solutions of stainless steel
specimens with CCCC, CCCF and CFCF are 11.41, 0.41 and 0.45, respectively. The average
percentage differences for aluminum specimens with CCCC, CCCF and CFCF are 1.24, -1.14 and -
1.73, respectively. The experimental buckling loads compared very well with numerical solutions in
most cases, although the standard deviation in some cases is high. Boundary conditions are
believed to be a considerable factor in the high percentage difference between the measured and
numerical buckling loads. In conclusion, the buckling load of rectangular thin plates can be
experimentally identified with acceptable accuracy using vibration data. This approach is very
useful, especially for structures with unknown or imperfect boundary conditions where analytical or

numerical solutions to the problem are not available.





