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Abstract

Damage of infrastructures by an earthquake causes the secondary damage through the world at large more than the damage of
the structures themselves. Amomg them, underground utility tunnel structures comes under the special life line: communication, gas,
electricity and etc. and it has a need to evaluate its fragility to an earthquake exactly. Therefore, the destruction ability according to
peak ground acceleration of earthquakes for the underground utility tunnels is evaluated in this paper. As an input ground motion for
evaluating seismic fragilities, real earthquakes and artificial seismic waves which could be generated in the Korean peninsula are
used. And as a seismic analysis method, response displacement method and time history analyzing method are used. An limit state
which determines whether destruction is based on the bending moment and shear deformation. A method used to deduct seismic
fragility curve is method of maximum likelihood and the distribution function is assumed to the log normal distribution. It could
evaluate the damage of underground utility tunnels to an earthquake and could be applied as basic data for seismic design of
underground utility tunnel structures.
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Fig. 1 Representative underground utility tunnels for
1 box and 2 box types

Fig. 2 Analysis models for the representative
underground utility tunnels
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Table 1 Seismic fragility curve values

Standard

Median ..
deviation

Analysis case

the response displacement

method (sandy soil) 2.673 0.440

the response displacement

1 box method(cohesive soil) 1.733 0.463

type the time history analysis

(sandy soil) 3.325 0.775

the time history analysis

(cohesive soil) 3.187 0.873

the time history analysis

2box (sandy soil) 2.424 0.788
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Fig. 4 Seismic fragility curve for 1 box type using the
response displacement method
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Fig. 5 Seismic fragility curve for 1 box type using the
time history analysis
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Fig. 7 Comparison between seismic fragility curves
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