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The composite foundation reaction modulus (Koo) is a vital parameter in
concrete pavement design, characterizing pavement-subgrade interaction
behavior and directly influencing stress distribution and deformation in
concrete slabs. Traditional determination methods relying on code-based
design charts (Code 731 and AASHTO 1993) face data extraction
challenges that limit modeling accuracy. This study develops an
innovative numerical model for K., using data extracted from these charts,
assuming a semi-infinite subgrade. Primary objectives include precise
chart data extraction, fitting regression models (linear, polynomial,
exponential, power, logarithmic), and selecting the optimal mathematical
relationship using rigorous statistical criteria. Model performance was
evaluated via coefficient of determination (R?), adjusted R?, standard error
of estimate (SEE), and residual analysis. Results indicate that power
model achieves superior statistical performance with R2=97.41% and low
SEE = 0.1308, alongside optimal residual behavior, explaining Koo’s
nonlinear dependence on subbase thickness, subbase elastic modulus, and
subgrade soil modulus. Analysis revealed that Koo is critically influenced
by: synergy between subbase thickness and elastic modulus; subbase’s
protective effect on subgrade, and a subbase thickness threshold
condition. These mechanical interactions govern pavement-subgrade
system stiffness. The research provides an efficient methodology to
convert design charts into analytical equations, enhancing accuracy,
reducing human error, and enabling integration into sensitivity analyses
and concrete slab thickness optimization under variable subbases.
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Notation Table

Symbol Description s Jslee Unit
Koo Composite foundation reaction modulus <S4 o LiS1s Jsde | PCI/ KN/M3
D Thickness of subbase layer ol Y culs | IN/M

Elastic modulus of subbase ol 3 Nl Jse | PSI/ MPa
M Elastic modulus of subgrade soil s Sbt ez Je | PSI/ MPa
R? Coefficient of determination e ws 5 | Dimensionless
SEE Standard error of estimate 3551 5 s,k slas | Dimensionless
Power Model | Optimal regression Ogam S5 aslrs @ Sy Jbe | —

equation: K.=a-DF-EY-M? .
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