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This research project first conducted
com-prehensive and in-depth investigations on the
primary components for concrete (rigid) pavement
thickness design. These include gear configuration,
single axle, tandem axle, tridem axle, multiple
wheels, wheel spacing, total wheel load, tire
pressure, thermal curling due to a linear
temperature differential, widened outer lane, and
tied concrete shoulder, etc. The development of
the thickness design procedure is distress
prevention oriented. The distresses considered are
transverse, longitudinal cracking, and corner



breaks. Thus, a complete treatment of the
interior, edge, and corner stresses of concrete
pavements under the aforementioned loading
conditions has to be conducted. Concise
modification recommen-dations of the most
widely-adopted PCA and FAA design procedures
were provided.

The ILLI-SLAB finite element program,
developed over the past 15 years at the University
of Illinois was used for the analysis. With the
incorporation of the principles of dimensional
analysis and experimental design, a series of finite
element factorial runs over a wide range of
pavement designs was carefully selected and
conducted. Consequently, stress adjustment
curves of the concrete pavement slab were
developed to help researchers and engineers have ~ AASHTO
better understanding of the stress occurrence. 1958 - 1960
The resulting finite element stress was compared
to some field-monitored data from the rigid
pavement test sections of the Taiwan's Second PCA FEAA
Freeway to more effectively validate the
program's applicability for stress estimation.

A modern statistical regression technigque

was utilized to develop various stress predictive
models for different situations for rapid stress
computation in a later time. The research
findings were incorporated into a user-friendly
computer program (TKUPAV) to facilitate
automatic stress calculations.  Together with
Miner's cumulative fatigue damage hypothesis and
some existing fatigue testing results of laboratory
concrete beams, a new mechanistic-based PCA
thickness design procedure of jointed concrete FAA
pavements was developed. This computer
program will not only instantly perform critical
stress calculations, but it may also be utilized for
various structural analyses and designs of rigid
pavements. It is expected that the research
findings will be efficiently and widely applied in
many more practica pavement problems.
Furthermore, the successful completion of this
project will also promote mutual understandings
and idea exchanges of both our pavement
academic and engineering communities.
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