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Structural analysis of cement pavement with cracks based on

state-space method
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Abstract: To determine the deformations and internal forces of Continuously Reinforced Concrete
Pavement (CRCP) with cracks by the analytical solution based on the state-space method and Euler—
Bernoulli beam theory, a three—spring straight beam model was proposed. The vertical soil resistance and
the rotation—resisting and shear—resisting capacities of the cracks were taken into account. In addition, the
joint model which reveals the stiffness degradation was introduced to simulate the cracks. The analytical
solutions for the internal forces and deformations of the pavement structure with cracks under vertical load
were obtained by MATLAB programming. The analytical solutions were verified by the existing literature
and finite element method. The influences of crack spacing, the magnitude of load and the surface thickness
on the deformation response of the pavement structure were discussed. This also validates the analytical

approach proposed in this paper.
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Fig.3 Transmitting route of state vector in single—layer pavement structure with transverse cracks
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