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Ultimate bearing capacity equation and reliability estimation of

fiber-reinforced recycled concrete one-way slabs

FU Yong-giang', FANG Sheng-en”"?, LIN Zhi-ping’
(1. School of Civil Engineering, Fuzhou University, Fuzhou 350108 ,China;
2. National & Local Joint Engineering Center for Seismic and Disaster and Informatization of Civil Engineering,
Fuzhou University, Fuzhou 350108, China;
3. Fujian Expressway Group Co.,Ltd.,Fuzhou 350001, China)

Abstract: Currently there are no reliability formulas for the ultimate bearing capacity of fiber-reinforced
concrete (FRC) one-way slabs. First, the coefficient for equivalent rectangular compressive stress was
deduced based on the constitutive relation of fiber-reinforced concrete. Second, the statistical features of
random variables were determined according to the control factors corresponding to the failure of one-
way slabs. Then the bending limit state equation of fiber-reinforced recycled concrete one-way slabs was
established. Lastly,the checking point method was incorporated with the limit state equation to derive
the reliability formula. The variations of the reliability index of recycled concrete one-way slabs with and
without fibers were investigated,together with the influence of the longitudinal reinforcement ratio and
the live-dead load effect ratio. The analysis results show that the addition of fibers,as well as the increase
of longitudinal reinforcement ratio,can improve the reliability of recycled concrete one-way slabs, while
the increase of live-dead load effect ratio reduces the reliability index. The proposed reliability formula

can be used as a reference for reliability calculation of fiber-reinforced recycled concrete one-way slabs.

Key words: fiber-reinforced recycled concrete one-way slabs;bending limit states;coefficient of equivalent

rectangular stress area;live-dead load effect ratio;reliability formula
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