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Abstract

Based on classical beam theory and nonlinear constitutive relationships, the large deflection bend-
ing problem of a fixed porous beam under different pore distribution types under external uni-
form loads was studied. Firstly, the elastic modulus and strain of porous beams are assumed to be
a linear function relationship, and the basic equations for the bending problem of porous beams
under nonlinear constitutive relationships are derived. The numerical solution of the bending
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problem of porous beam under this boundary condition is calculated by shooting method, and the
effects of nonlinear constitutive parameters, load, porosity and pore distribution type on bending
deformation behavior are analyzed.
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Figure 1. The geometric structure of multi hole beams
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Figure 2. Three types of porosity distributions for beams
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Figure 3. Equilibrium path of large deflection problem of T1, T2, T3 beams (g, =0)
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Figure 4. Equilibrium path of large deflection problem fixed at both ends of T1, T2 and T3 beams
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Figure 5. Diagram of the large deflection problem W at both ends of T1, T2 and T3 beams with porosity e,
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Figure 6. Equilibrium configuration of fixed large deflection problem at both ends of T1, T2, T3 beams
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Figure 7. Equilibrium configuration of fixed large deflection problem at both ends of T1, T2,
T3 beams with respect to the change of porosity e,
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