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Recently, Portland cement concrete has
gradually been recognized as an aternative
pavement material in our highway pavement
L community due to its high rigidity and superior
bearing capability as compared to asphalt concrete.
The ultimate goal of this thesis research is to



develop a new concrete pavement design

procedure suitable for Taiwan's special climatic

characteristics and dramatically increasing traffic
loadings. Since corner breaks are one of the
major structural distresses in jointed concrete

pavements, the ILLI-SLAB finite element (F.E.)

program was used to analyze the critical bending

stresses of concrete pavements under corner
loading and thermal curling conditions in this
study.

Based on the principles of dimensional
analysis, the dominating mechanistic variables
were carefully identified and verified. The
resulting ILLI-SLAB stresses were compared to
theoretical Westergaard solutions to develop
adjustment (multiplication) factors. A new
regression  technique  (Projection  Pursuit
Regression) was utilized to develop prediction
models to account for these theoretical differences
and to instantly estimate the critical corner
stresses of ajointed concrete pavement.

The scope of this study includes:

1. To analyze the corner stress of a finite slab
subjected to the individua and combination
effects of a single wheel load and a linear
temperature differential.  The results show
that the analysis of corner stress is the most
complicated case among the three critica
loading (interior, edge, and corner) conditions.
Therefore, this study discovered the possible
affected area of the maximum tensile stress
(minor principle stress) on the top of the slab
corner and further investigated the
characteristics of its structural responses.

2. To identify and validate dominating
mechanistic variables using dimensional
analysis, and to construct databases for further
development of corner stress prediction
models using adjustment factors.

The research findings can be practically
used for various design and analysis of jointed
concrete pavements based on theoretica
considerations. Not only can the use of these
stress prediction models avoid the possibility of
obtaining incorrect results due to the improper use
of the F.E. model, but it can aso reduce the
complicated computation time significantly.
Furthermore, the critical bending stresses can be
conveniently, accurately, and the best of al ---
instantly calculated through the use of these stress

prediction models.
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