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Abstract : The traditional glass fiber reinforced plastic tank has high roof weight and poor stability. In order to reduce the
weight and increase the stability of the tank roof, a new type of fiber reinforced composite structure tank roof with sandwich struc-
ture was designed. Due to the complex force on the roof of the composite structure tank and the lack of relevant design and verifica-
tion standards, the roof of the vertical storage tank with a diameter of 11 m was taken as an example, and the ANSYS finite element
analysis method was used to conduct safety analysis on the roof of the fiber reinforced composite structure tank designed with HG/T
20696—2018 standard and solve the minimum thickness and minimum mass of the tank roof design according to the safety factor.
According to the analysis results, the structure of the tank top was optimized. The results show that HG/T 20696—2018 standard is
not suitable for the design of composite structure tank roof. Compared with the composite structure tank top under the standard
design, the thickness of the tank top can be reduced by 12% and the mass can be reduced by 10% before adding the reinforcing bars,
while the thickness of the tank top can be reduced by 42% and the mass of the tank top can be reduced by 40% after using the rein-
forcing bars. The stress concentration is obvious along the area under the reinforcement, which is the primary failure position. The
conclusion can provide guidance for the design and improvement of fiber-reinforced composite tank roof.

Keywords : vertical storage tank ; safety factor ; sandwich structure ; glass fiber ; composite materials
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