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Fig.1 Pavement structure used in verification study
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Table2 Material properties of pavement layers

Pavement Modulus Damping Poisson’s Density
Layer (MPa) (MNs/fm) Ratio  (kg/m’)
Asphalt

5880 294 0.35 2300
(E, Cy)
Base

588 294 0.35 1900
(Ex Cy)
Subbase

196 0.98 0.35 1800
(E;, Gy)
Subgrade

98 0.49 0.35 1800
(Es, Co)
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Fig.2 Impulsive load and surface deflection
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EFFICIENT FINITE ELEMENT AND SENSITIVITY ANALYSES OF MULTI-
LAYERED ELASTIC SYSTEMS SUBJECT TO DYNAMIC LOADS

Qinxi DONG, Kunihito MATSUI, Yoshitaka HACHIYA and Yukitomo TSUBOKAWA

This paper is to propose an efficient method of three-dimensional dynamic analysis for multi-layered elastic systems
with non-proportional damping. Since such problems have high degrees of freedom, computational efforts become
enormous when a direct integration method is utilized. Ritz vectors are introduced to reduce a system of equations of
motion, which is solved analytically with the use of eigenvalue analysis. It is confirmed that the system of equations
with over 25000 degrees of freedom can be reduced drastically to the system of 10 equations without a loss of the
accuracy. It also becomes apparent that the accuracy of sensitivity analysis can be improved with the increase in

number of Ritz vectors.



