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Reliability Analysis on Deflection of FRP Reinforced

Concrete Flexural Members
SHEN Zihao, LI Yang
(School of Civil Engin.,Architecture and Environment s Hubei Univ. of Tech.,Wuhan 430068, China)

Abstract: Based on the Monte Carlo method of reliability calculation, using the MATLAB tool, according
to the function of the normal limit state of deflection given by the specification and through specific calcula-
tion examples, the span, height, reinforcement ratio, concrete grade were changed one by one, and the in-
fluence of each random variable on the reliability index of deflection was analyzed. The calculation results
show that the influences of FRP reinforced concrete flexural members on the reliability index from the lar-
gest to the smallest are the reinforcement ratio, the bending moment effect ratio, the section height, the
effective span, and the concrete strength. The reinforcement ratio should be an important index for the de-
sign of flexural members of FRP bars, which is controlled at about 0.5%.The reliability index of deflection
control can be effectively increased by controlling the cross-height ratio of FRP concrete flexural members.

Keywords: deflection; FRP reinforced concrete flexural members;reliability ; Monte carlo method
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Test on Tensile Properties of Plant Roots along

Wudang Mountain-Shennongjia Highway
LI Zhi', MA Qiang',HU Gang®,DONG Heming’,L.I Guozheng®
(1 School of Civil Engin.,Architecture and Environment , Hubei Univ. of Tech.,Wuhan 430068 ,China ;
2 Shiyan Transportation Investment co. LTD., Shiyan 442000, China)

Abstract: To test tensile properties of plant roots along Wudang mountain-Shennongjia highway, the roots
of four kinds of shrubs, two kinds of trees and two kinds of herb were chosen along the highway for me-
chanical test. The variation curve of peak tensile forces of root with time was obtained using a universal
testing machine, and the peak tensile forces of each plant roots were obtained. The diameters of roots in
the fracture were measured, the tensile strengths of plant roots were calculated, and the relationship be-
tween the peak tensile forces and the diameters of root, the relationship between tensile strengths and di-
ameters of roots were deduced by logarithmic function and exponential function fitting. The results show
that the peak tensile forces of roots increase with the increase of diameters, the tensile strengths of roots
decrease with the increase of diameters except Coriaria nepalensis and Rhus sylvestris Sieb. & Zucc. Both
the logarithmic function and the power function can better describe the relationship between the tensile
strength and diameter of the plant roots. The tensile strength of roots of arbor, irrigation and herbaceous
plants is relatively close, among which the herb roots have the highest average tensile strength and the
shrub roots are the smallest. Exploring the tensile characteristics of plant roots can provide a reliable refer-
ence for the structural design of vegetation slope protection and the selection of vegetation types.

Keywords: plant roots; peak tensile force; tensile strength; pull test; data fitting
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