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This thesis is concerned with the development of a dynamic backcalculation
program for estimating for elastic moduli of layered pavement from the nondestructive test
by the Falling Weight Deflectometer (FWD). A layered pavement is modeled as a multi-
layered elastic medium. The analytical solutions for classical elastodynamics are used to
derive the stiffness matrices of a typical layer in Frequency-Hankel transform domain. The
assembly of layer stiffness matrices on the basis of interlayer continuity conditions results in
the global equilibrium equations of the layered pavement. The global stiffness matrix is
obtained and then solved for the time domain displacements by employing a numerical
Hankel inversion scheme together with Fast Fourier Tranform (FFT). Elastic moduli are
determined by using the nonlinear least square optimization method namely, modified
Levenberg-Marquardt algorithm, to minimize the objective function, which is the difference
between predicted and Laplace domain displacement. It is found that modulus of applied
loading and behavior of layered pavement is improved by frequency domain analysis using
FFT when compared to the results from Laplace domain analysis. Selected numerical results
for back calculation for elastic moduli of layered pavement on an elastic soil and a rigid

bedrock are also presented.
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