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The design method of inorganic glue bonded rebars based on reliability theory
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Abstract: At first, this paper established the limit state equation of inorganic glue bonded rebars, and conducted respectively
statistical analyses of a large number of experimental data of the anchoring strength, steel yield strength, concrete strength, geometry
size and the accuracy of the calculation model, by which the reliability index is determined. Then the central point law in first order
second moment method (FOSM) was adopted to analyze the reliability of bonded rebars with inorganic material. The analysis results
showed that the greater reinforcement diameter was, the lower concrete strength was and the longer anchorage length was. Finally,
the adhesive anchorage design method of bonded rebars with inorganic material was based on reliability theory. By means of
comparing the calculation results with experimental results, it can be concluded that the calculation methods of anchorage length can
be applied to the calculation and designing of concrete bonded rebars.
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Tab.1 The tensile strength of concrete statistical parameters

Strength grade of concrete ~ C20 C30 C40 C50

Average value p, 2.05 2.51 2.93 3.41
Variation coefficient J,, 0227 0.189 0.151 0.113
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Tab.2 The geometry size deviation statistical parameters

Proiect Anchorage Reinforcement

J length 1, /1,4 diameter d./d,
Average value u 1.0579 1.00
Variation 0.001 3 0.018
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Tab.3 Reliability solution of inorganic adhesive anchorage

length
Strength grade of concrete
C20 C30 C40 C50
Reinforcement 14 8.9 8.6 83 8.0
. 18 10.1 9.7 9.4 9.1
diameter/mm
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Fig.1 Effects of diameter of reinforcement and concrete
strength on the anchorage length
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Tab.4 Design value of anchorage length (/a/d)

Strength grade of concrete
C20 C30 C40 C50
14 14.2 14.0 13.6 134
18 16.1 15.8 155 153
22 177 17.2 169 16.7
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