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Abstract: The accurate prediction of bending stiffness and damage mode is important for understanding the
bending mechanical behavior of reinforced thermoplastic pipe (RTP). Presently, adopting two-dimensional
theoretical models, or simplifing three-dimensional stress state based on Lekhnitskii stress function, are the
two main common approaches to analyse the bending performance of composite flexible pipes. The methods
above, however are, difficult to accurately predict the stress distribution of each layer and the initial damage
critical point of RTP under bending conditions. This paper firstly conducted geometric analysis of the section

shape of RTP under bending conditions, and established a parametric representation method based on
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geometric analysis for the section deformation of each layer. Considering the nonlinear stiffness degradation
of the material, a three-dimensional constitutive relationship of RTP was established. Then, combined with
the virtual work principle, an analysis model for the bending mechanical properties of RTP was established.
Further, the four-point bending test was carried out to verify the rationality of the theoretical model, and the
influence of initial ovality and winding angle on the bending stiffness of RTP was analyzed. The results show
good agreement between experimental data and theoretical model calculations. The bending stiffness of RTP
is mainly affected by the winding angle and slightly affected by the initial ovality.

Key words: reinforced thermoplastic pipes; theoretical analysis model; bending performance; cross-section
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Tab.1 Geometric parameters of the sample tube
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Tab.2 Material parameters of sample tube
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