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Study on the method for stress calculation of fatigue process of unbonded
prestressed reactive powder concrete beams

LUO Xuguo ,WANG Yixiang ,WANG Jianqun
(School of Civil Engineering, Hunan University of science and Technology, Xiangtan 411201, China)

Abstract: Through equal-amplitude fatigue test of unbonded prestressed reactive powder concrete beams, the
variation of RPC strain, tensile strain of steel bars and stress increment of unbonded tendons with the number of
fatigue cycles were obtained. Based on the experimental results, the fatigue residual strain evolution equation and
the fatigue deformation modulus degradation model of the active powder concrete are proposed. Based on the
definition of damage variable and strain equivalent principle, the elastic modulus degradation model and residual
fatigue strength model of steel bar are derived. The elastic modulus degradation model of residual steel and
unbonded tendon and the residual fatigue strength model proved to be different. The difference between the S-N
curve and the yield strength is reflected. Based on the above model, the piecewise linear principle is used to replace
the fatigue nonlinear process, and the degradation of the material elastic modulus is used to reflect the fatigue
damage of the material. The fatigue stress calculation method of the whole section of the unbonded prestressed RPC

beam is proposed. Results are compared with the experimental values, and the two coincide with a certain accuracy.
Key words: unbonded prestressed active powder concrete beam; fatigue test; fatigue residual strain; fatigue deform-

ation modulus; fatigue whole process
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Tab. 1 Fitting coefficient of concrete residual strain

evolution equation
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compression zone
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Tab.2 RPC deformation modulus curve fitting coefficient
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of the compression zone
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