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Sequential consideration of the work of the steel shell of a cylindrical 

tank, having a radius r and a thickness ts , being under the action of the 

initial internal pressure Р and than strengthened by transverse prestressed 

FRP elements with prestress f0 and thickness tf, continuously located along 

its height, experiencing a subsequent increase in pressure by an amount Р, 

made it possible to obtain the values of the maximum hoop stresses, 

respectively, in the elements of FRP reinforcement and the steel wall 
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The parameters of the conditional ring forces of a unit section, 

respectively, of the FRP reinforcement and steel layers of the wall, which 

occur when the internal pressure changes by an amount Р and determined 

taking into account the combined action of the ring and longitudinal stresses 

in the steel part of the structure, are  

 21),(  rPN zxf ,    21),( sfzxs ttmrPN  . 

Parameters determining the stress state: Es and Ef – the modules of 

elasticity of steel and elements of FRP reinforcement; 
sf EEm   – the ratio 

of the elastic modules of the constituent layers of the wall;  – Poisson's 

ratio of the material of the steel component of the tank wall; s and f – 

coefficients of linear thermal deformation of steel and a layer of FRP; Ts1 

and Tf1 – the most critical temperature changes of the steel and FRP 

components of the shell, causing maximum additional stresses in the steel; 

Ts2 and Tf2 – the most critical changes in the temperatures of the steel and 

FRP components of the shell, causing the maximum additional stresses in 

the FRP. 
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