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Abstract The number of damaged lifeline structures have been increasing withurban acceleration under earthquakes.
To predict the damage, damage mitigation technology of lifeline structures should be analyzed usingdamage prediction
technology. Therefore, in this paper, the degree of the fragility of structures under an earthquake was evaluated
stochastically through anevaluation of the seismic fragility. Theaim was to develop damage predictiontechnology of
sewage pipes among the lifeline facilities. The site response was performed using the data from158 boreholes in Seoul
and 7 real earthquake waves to determine theresponses in real urban areas. The seismic fragility was deduced through
a total of 29822 time history analysis. In addition, sewer pipes were evaluatedand thepersisting period was passed
by applying the research results of strength reduction which is due to sulphate erosion. As a result, the difference
in failure probability between 300 and 800 with the smaller diameter of the representative pipes was approximately
double and the size of the pipes has a significant effect on the seismic fragility function. Moreover, the failure
probability of a seismic load increases by up to 10 fold as the strength reduction rate increases. The results of this
studycanbe used as a means of predicting the damage and countermeasures of sewer pipes and might be reflected
in the seismic design ofunderground facilities.
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Fig. 1. Shear wave velocity profiles according to the
site classification on this study area
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Table 2. Properties of the sewage pipe

Section
Diameter (1210) | Thickness (710112)
(mm)
360
300 30
584
500 42
lee
932
800 66
lee
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Table 3. Years of use of sewage pipes in Seoul, 2014(km)

Years of 10~ 20~
<l0years

>
use 20years 30years 30years

length of 1.207.7 1,493.7 2,458.1 5411.1

% 11.4% 14.1% 23.3% 51.2%
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Table 4. Mean and standard deviation of seismic
fragility curve

| ¢ i
0.11g 0.154g 0.22¢
300 1.034 0.758 0.00154 0.0054 0.0205
50%| 500 | 0.487 0.572 0.00462 0.01968 0.0822
800 | 0.4064 0.581 0.00658 0.02588 0.0993
300 | 0.483 0.746 0.02379 0.05873 0.1463
70%]| 500 | 0.323 0.52 0.01918 0.07017 0.2303
800 | 0.279 0.537 0.04147 0.1239 0.3292
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Fig. 3. Seismic fragility curve of sewage pipe(50%)
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Fig. 4. Seismic fragility curve of sewage pipe(70%)
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