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Analysis of the Effect of the Revised Ground Amplification Factor
on the Macro Liquefaction Assessment Method
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Abstract

The liquefaction phenomenon that occurred during the Pohang earthquake (M;=5.4) brought new awareness to the
people about the risk of liquefaction caused by the earthquake. Liquefaction hazard maps with 2 km grid made in 2014
used more than 100,000 borehole data for the whole country, and regions without soil investigation data were produced
using interpolation. In the mapping of macro liquefaction hazard for the whole country, the site amplification effect
and the ground water level 0 m were considered. Recently, the Ministry of Public Administration and Security (2018)
published a new site classification method and amplification coefficient of the common standard for seismic design.
Therefore, it is necessary to rewrite the liquefaction hazard map reflecting the revised amplification coefficient. In this
study, the results of site classification according to the average shear wave velocity in soils before and after revision
were compared in the whole country. Also, liquefaction assessment results were compared in Gangseo-gu, Busan. At
this time, two ground accelerations corresponding to the 500 and 1,000 years of return period and two ground water
table, 5 m for the average condition and 0 m the extreme condition were applied. In the drawing of liquefaction hazard
map, a 500 m grid was applied to secure a resolution higher than the previous 2 km grid. As a result, the ground
conditions that were classified as Sc and Sp grounds based on the existing site classification standard were reclassified
as Sy, Sz, and S4 through the revised site classification standard. Also, the result of the Liquefaction assessments with
a return period of 500 years and 1,000 years resulted in a relatively overestimation of the LPI applied with the ground
amplification factor before revision. And the results of this study have a great influence on the liquefaction assessment,

which is the basis of the creation of the regional liquefaction hazard map using the amplification factor.
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Fig. 1. The procedure of 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
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Ministry of construction and Transportation (1997)

Ministry of the interior and safety (2018)

<h Amplification

Sail Soil ear wave | Amplification Soil Sail coefficient
e velocity . L
type classification Vs coefficient type classification Denth v Fa
ept s S <02
Sa Hard rock >1500 - Sy Hard rock <1 -
Sg Rock >760 1.00 S Shallow & Hard > 260 1.4
) 1<20
g, | Very dense soi 5360 1.18 Ss Shallow & Soft < 260 1.5
and soft rock

So Stiff soil >180 1.45 Sy Deep & Hard 5 20 > 180 1.4
Se Soft soil < 180 2.00 Ss Deep & Soft <180 1.3
So Site specific analysis Se Site specific analysis
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Fig. 3. Mapping result of 2 types of site classification
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Fig. 4. Result of 2 types of Site Classification
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Fig. 8. 1,000 years of return period Liquefaction hazard map (Groundwater level 5M)
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Fig. 10. 1,000 years of return period Liquefaction hazard map (Groundwater level OM)
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