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Dynamic evaluation on durability reliability of
bridge system based on differential equivalent recursive algorithm
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Abstract: Structural durability reliability assessment should be based on the system and should also reflect
the characteristics of the structural properties and dynamic time-varying characteristics. In this paper,
based on Bayesian dynamic updating, taking the depth of concrete carbonization as a random variable, the
traditional static carbonization model is modified based on the real bridge detection information that reflects
the structural personality characteristics. Taking the reliability index as the evaluation standard, a
differential equivalent recursive algorithm that can be included in the correlation between components is
introduced and embedded in the Bayesian dynamic update framework. The dynamic evaluation model and

calculation process of carbonization durability of the system are proposed, and the dynamic reliability
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calculation method of carbonization durability of complex system is put forward. The calculation program is

developed based on MATILAB platform. The dynamic durability evaluation of the reinforced concrete arch

bridge was carried out by carbonation simulation tests. Results show that the reliability of carbonization

durability of the arch ring and the column increased while the reliability of carbonization durability of bridge

deck decreased via the modified model. The durability of the system is lower than the reliability of the

component.

Keywords: differential equivalence recursive algorithm; bayesian dynamic linear model; system reliability;

durability; carbonation
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Table 1 Experimental results of carbonation depth

AT 0] /d WAL L /mm B AL TR BE 19 F- 7 /mm?®
3 2.17 4.665 6
7 3.38 11.424 4
14 4.16 17.305 6
28 5.91 34.928 1
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Fig.2 Update results of carbonation depth based on prior model 1
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Fig.3 Update results of carbonation depth based on prior model 2
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Table 2 Update results of carbonation depth for prior model 1 and 2

WALI A /d - SEBRE R 1/ mm 1 WRER/mm 2 R /mm 3 WHR /mm 4 WHEH/mm eAA 2/mm 3 WHEH/mm

4 KB/ mm

3 2.21 2.21 2.21
7 3.37 3.37 3.38
14 4.78 4. 77 4.78
28 6.76 6.75 6.76

2.21 1.95 1.98 2.00
3.24 2.98 3.07 3.09
4.29 4.21 4.23 4.24
5.90 5. 95 5. 86 5.91
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Fig. 4 Final update results between two prior models
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Table 3 Carbonation experimental results of each component

BRI WA/ MPa fRAPRIESE/mm 3 d BRALTREE /mm 7 d BRACTREE /mm 14 d BRICTEEL /mm 28 d BRALIFE/mm
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