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ABSTRACT

In this study, the seismic risk has been evaluated by setting the bedrock acceleration to 0.154g which, was taking into consideration
that the earthquake return period for the buried electric power tunnels in the metropolitan area to be 1,000 years. In this case, the
risk assessment during the earthquake was carried out in three stages. In the first stage, the site classification was performed based
on the site investigation data of the target area. Then, the LPI(Liquefaction Potential Index) was applied using the site amplification
factor. After, candidates were selected using a hazard map. In the second stage, risk assessment analysis of seismic response are
evaluated thoroughly after the recalculation of the LPI based on the site characteristics from the boring logs around the electric
power area that are highly probable to be liquefied in the first stage. The third Stage visited the electric power tunnels that are
highly probable of liquefaction in the second stage to compensate for the limitations based on the borehole data. At this time, the
risk of liquefaction was finally evaluated based off of the reinforcement method used at the time of construction, the application of
seismic design, and the condition of the site.
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Fig. 2. Framework for the study
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Table 1. Level of liquefaction damage by LPI (lwasaki et al., 1982)

LPI Level of liquefaction damage
0 No damage
O<LPI<5 Minor damage
5<LPI<15 Medium damage

15<LPI<100 Extensive damage
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Table 2. Amplification coefficient according to soil type (EESK, 1997)

Soil Type Soil Classification Shear wave velocity V, (m/s) Site amplification factor
Sa Hard Rock >1500 -

S Rock >760 1.00

Sc Very Dense Soil and Soft Rock >360 1.18

S Stiff Soil >180 1.45

Sg Soft Soil <180 2.00
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Table 3. Field survey standard criteria

Level of liquefaction damage

Preliminary assessment (Macro) Response analysis assessment
0 No field survey No field survey
O<LPI<5 No field survey No field survey
5<LPI<15 Conduct field survey if applicable both assessments

15<LPI<100 Conduct field survey if applicable both assessments
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Table 4. LPI from response analyses

Site Depth of assessment LPI Site Depth of assessment LPI
Incheon 1 6-12m 20.60 Incheon 2 11-15m 3.70
Incheon 3 15-16.7m 3.65 Incheon 4 10-23.5m 25.47
Incheon 5 13.8-19m 4.79 Incheon 6 11-18m 4.93
Incheon 7 6-16m 24.69 Seoul 1 12-18m 4.98
Gyeonggi-do 1 6-12m 4.65 Gyeonggi-do 2 6-15m 29.88
Gyeonggi-do 3 13-17m 4.82
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