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Simulation and Experimental Verification of Pressure Bearing Performance of Bonded Fiberglass
Reinforced Flexible Pipe
Huang Tingwei', Yan Tingjun', Wang Gang', Cong Rifeng’, Chu Zhangsen', Liu Yang'
(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical and Technology, Beijing 100029, China;
2. Shandong Guantong Pipeline Co.,Ltd, Weihai 264400, China)

Abstract : Compared with widely used metal pipelines, the bonded fiberglass reinforced flexible pipe has the characteristics of
corrosion resistance, good flexibility, and simple installation, is becoming a new type of pipeline for oil and gas transportation. In
response to the issues of long test cycles, high testing costs, and significant environmental factors affecting the test results of bonded
fiberglass reinforced flexible pipes, a Halpin-Tsai model was used to establish a finite element model of a flexible pipe with a design
inner diameter of 6 inches (152 mm) and a design internal pressure of 30 MPa. The influence of structural parameters such as the
winding angle, number of winding layers, and wall thickness of the inner and outer protective layers of the reinforced layer fiber-
glass tape on the pressure bearing performance of the flexible pipe was studied. The results show that as the winding angle , number
of layers, and wall thickness of the outer protective layer of the reinforced layer fiberglass tape increase, the pressure bearing perfor-
mance of the flexible pipe improves. As the thickness of the inner lining layer increases, the pressure bearing performance of the
flexible pipe first increases and then decreases. The structural parameters of the flexible pipe under theoretical conditions are deter-
mined as the winding angle of the reinforced layer fiberglass tape £ 55°, the number of layers of reinforced layer fiberglass tape
winding 40, the wall thickness of the inner lining layer 25 mm, and the wall thickness of the outer protective layer 25 mm. Based on
practical engineering applications, the structural parameters were optimized and verified through blasting tests. The actual structural
parameters of the flexible pipe were obtained as follows: the winding angle of the reinforced layer fiberglass tape is = 55°, the
number of layers of the reinforced layer fiberglass tape is 100, the optimal wall thickness of the inner lining layer is 8 mm, and the
optimal wall thickness of the outer protective layer is § mm.

Keywords : bonded glass fiber reinforced flexible pipe ; structural optimization ; pressure bearing ; bursting test
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