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Summary: On the basis of three-dimensional (3D) nonlinear elasticity, an asymptotic theory is developed
for the analysis of multilayered anisotropic circular cylindrical shells. The nonlinear relations between
the ﬁnite strains (Green strains) and displacements, the nonlinear equilibrium equations in terms of
the Kirchhoﬀ stress components, and the generalized Hooke’s law for a monoclinic elastic material are
considered in the present formulation without making a priori static or kinematic assumptions. By means
of proper nondimensionalization, asymptotic expansion and successive integration, recursive sets of the
governing equations for various orders are obtained. It is shown that the von Kármán nonlinear theory
is derived as a ﬁrst-order approximation to the 3D nonlinear theory. The diﬀerential operators in the
linear terms of governing equations for various orders remain identical, the nonlinear terms related to the
unknowns of the current order appear in a regular pattern, and the other nonhomogeneous terms can
be calculated by the lower-order solutions. With the sets of appropriate edge conditions, the nonlinear
analysis of laminated cylindrical shells can be made in a hierarchic and consistent way.
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