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Reliability Analysis of Deterioration Data of Concrete Structures using Weibull Distribution

by
Masaru TOKASHIKI*, Isamu NATSUKA*, Mitsuhiro MORI™*, Hideaki ISHIMURA *

and Akio ISHIGAMI™**

Areliability analysis using the two parameter Weibull distribution was applied to a nationwide deterioration survey data of concrete structures to
investigate the deterioration characteristics of the structures under the specification condition, the working condition, and the environmental condition.
The following results were obtained: (1) The Weibull distribution has almost suited the deterioration data. ~ (2) The condition of the completion year,
the regulation of total content of chloride, the distance from coast, and the use of antifreezing agent did not cause the difference in a deterioration
characteristic. (3) The condition of the deterioration status, the structure kind, and the deterioration factor caused the difference in a deterioration
characteristic. (4) In the interpretation of the result of the reliability analysis, it is necessary to consider the apparent failure time of the deterioration data.
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Table 1. Number of structures of each deterioration status.

Concrete structure

Bridge Bridge

Deterioration super- sub. Retaining Culvert River total
status structure  structure wall structure

I 266 442 339 257 374 1,678

11 89 74 63 94 139 459

61 27 20 7 7 16 18 88

v 5 3 4 3 3 18

v 2 1 0 0 0 3

total 389 540 413 370 534 2,246
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Fig. 2. Weibull probability plot of the each deterioration threshold.

Table 2. Example of multiply censored data and hazard calculations

Rank Reverse Rank Hazard Cumulative Hazard
Example of multiply censored data Years i k; hit) =1/k; H(ty)

X X: Failure 4 1 5 s 1/5
—""";“'—(? C: Censored 163 2 4 - -
————x ts 3 3 1/3 1/5+1/3

L ty 4 2 12 1/5+1/3+1/2

' e ts 5 1 - -
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Table 3. Shape parameter of each deterioration threshold.

Deterioration threshold Shape p":rameter
I1 (The former plots) 2.80
11 (The latter plots) 1.35
III (The former plots) 125
111 (The middle plots) 3.69
I1I (The latter plots) 1.72
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