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Influence of Pipe Wall Parameters of GRPM Pipes Culvert on Ring Stiffness

Wang Qingzhou, XueXiao, Sun Yanwen, Zhang Zhaoyang
(School of Civil and Transportation Engineering, Hebei University-of Technology, Tianjin 300401, China)

Abstract : In order to optimize the structuretype and-thickness of glass fiber reinforced plastic mortar (GRPM) pipe culvert
with multiple sand layers, based‘on the ring stiffness test with pipe culvert parallel plate external loading, considering the anisotropy
of composites, a finite element model of ring stiffness of multi-layer GRPM pipe culvert structure was established, the calculated re-
sults are in good agreement with the experimental results. Then, the influence of the thickness of sand layer, the number of sand lay-
ers and the thickness of winding layer-on the ring stiffness of the pipe culvert was analyzed by using the variable parameters of finite
element model. The results show that the thickness of sand single-layer is increased from 8 mm to 14 mm, and the ring stiffness of
the pipe culvert is significantly increased. The thickness of sand single-layer above 12 mm affects ring stiffness value obviously. The
recommended thickness of each sand layer ranges to be 12-14 mm. The number of sand layers has little influence on the ring stiff-
ness value of pipe culvert, especially for small thickness, the ring stiffness values of pipe culvert structure with three-layer and two-
layer sand layers are approximately equal. The thickness of winding layer at different layers has significant influence on ring stiffness
value, especially the thickness of the innermost or outermost winding layers contributes more to ring stiffness value. The thickness of
the innermost layer and the outermost layer should be thickened preferentially when the structure design of GRPM pipe culvert with
multiple winding layers is optimized.

Keywords : glass fiber reinforced plastic mortar pipe culvert ; ring stiffness ; pipe wall parameters ; numerical calculation ;
optimization of multilayer structure
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