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The joints of concrete pavements are considered to be the links in pavement
structure. When designing concrete pavements, mechanical evaluation of joints ig very
important. Concrete pavements are usually designed with consideration of the degree
of concrete fatigue in such weak portions of the slabs as the joints and edges under
exposure to traffic load. As the Falling Weight Deflectmeter (FWD) is a nondestructive
testing machine which can measure the deflection of a pavement slab quickly and
simply, it is very useful in predicting the mechanical behavior of the joints in pavement.
The effectiveness of joint supports has been evaluated so far using load transfer
efficiency (Ef), which can be obtained by calculating the joint deflections in the
pavement. However, the load transfer efficiency does not directly indicate the mechani-
cal behavior of the concrete joints, because it is not a value which is obtained by using
a mechanical model, but is an index value obtained by calculating its proportion to the
deflection. That is to say, it is necessary to employ a mechanical model in which the
joints can be properly simulated in order to evaluate the mechanical behavior of the
joints under traffic losd. With the mechanical model, estimations of the degree of
fatipue in concrete slab and of stresses in the subbase become possible.

In order to develop a technique in which FWD measurement and the finite element
method would be combined to mechanically analyze joint behavior, the authors have
studied a model by which concrete joints can be properly simultated. Since the hortzon-
tal stress and the bending moment are so small and can be neglected in the joints where
cracks are grown, it can be assumed that only the shearing stress is transmitted. Hence,
a mechanical method for structural evaluation of joints which are replaced with shear
springs has been developed.

Keywords: concrete pavement, FWD, load transter efficiency, FEM, shear spring
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