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Failure Mode of FRP Sand Pipe Culvert Structure with Multiple Sand Layers under Load
Wang Qingzhou, Zhang Zhaoyang, Xue Xiao, Kong Liying, Xiao Chengzhi
(School of Civil Engineering and Transportation, Hebei University of Technology,-Tianjin 300401, China)

Abstract : In order to analyze the failure mode/of multi-layered FRP sand pipes under tensile and compressive loads, differ-
ent forms of FRP sand pipe samples were taken from the self~winding pipes to conduct tensile experiments, crush experiments, and
static load failure experiments. The results show that the different positions of the wall structure of the flexible FRP sand pipe under
the action of load are under the complex stress. state of opposite tension and compression, and the failure mode is comparably com-
plicated. Under the action of tensilejload, the specimens with pure winding layer are dominated by failure modes such as interface
debonding and delamination, fiber and matrix fracture, fiber extraction, and instant brittle failure occured when the hoop pipe wall
reaches the tensile failure state. Axial pipe wall cut specimens reach plastic yield failure. Under compression load, the hoop speci-
mens are mainly cracks and delamination failures, while the axial specimens are stratified cross shear damage at 45° from the long
side of the specimen ; the static load failure of the pipe ring under the condition of large deformation is the main failure mode of the
multi sandlayers structure with cracks, interlayer separation and sand layer shear failure. Controlling the three types of failure modes
led to improve the mechanical performance and service life of the pipe culvert.

Keywords : FRP sand pipe ; tension and compression load ; destruction mode ; deformation
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