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The bending behavior of functionally graded graphene

platelet-reinforced composite porous strips
GU Jiajia, SHEN Lulu, LIU Xingxi. YANG Bo
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To study the bending behavior of functionally graded graphene platelet ( GPL)-reinforced
composite porous strips subjected to uniformed loads, based on the theory of three-dimensional elasticity,
we adopted the modified Halpin-Tsai micro-mechanical model to establish the relationship between the
porosity and Young’s modulus of material and obtain the effective properties of the GPL-reinforced
composite porous material. Finally, the analytical solution of the bending of functionally graded GPIL-
reinforced composite porous strips under uniform loads was derived by using the generalized Mian and
Spencer method. The effectiveness of this method was verified through a numerical example, and the
effects of GPL.’s geometric size, content, pore distribution mode, porosity and boundary conditions, etc.
on the elastic response of composite porous strips were investigated. The results indicated that the
geometric size of GPL had no obvious effect on the bending response of strips. When GPL. was uniformly
distributed, the effect of the content of GPL on the normal stress of strips can be ignored. The porosity
and pore distribution mode had a significant effect on the bending response of strips. When the pores and

graphene were distributed non-uniformly but symmetrically, the stiffness of the structure can be
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effectively enhanced. The analytical solution obtained in this paper can provide a theoretical guidance for
Key words: graphene platelet (GPL); functionally graded composite porous strips; bending; analytical solution

the optimal design of GPL-reinforced functionally graded porous strips, and taken as a benchmark solution
to evaluate the effectiveness of various numerical solutions to this problem.
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