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ABSTRACT : The liquefaction is a phenomenon that the effective stress becomes zero due to the rapidly accumulated excess pore
water pressure when a strong load acts on the ground for a short period of time, such as an earthquake or pile driving, resulting
in the loss of the shear strength of the ground. Since the Geongju and Pohang earthquake, liquefaction brought increasing domestic
attention. This liquefaction can be assessed mainly through the semi-empirical procedures proposed by Seed and Idriss (1982) and
the liquefaction risk based on the penetration resistance obtained from borehole DB and SPT. However, the geotechnical information
data obtained by the in-situ tests or boring information fundamentally have an issue of the representative of the target area. Therefore,
this study sought to construct a ground information database by classifying and reviewing the ground information required for
liquefaction assessment, and tried to solve the representative problem of the soil layer that is subject to liquefaction evaluation by

performing spatial interpolation using GIS.
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Table 1. Cases where the liquefaction assessment can be skipped under current design provision

Design criteria

Details of subject

(D Ground water above ground

Ministry of Land,
Infrastructure and

(@ Ground penetration test value (SPT-N value) on the columnar surface is 20 or more

Transport (MLIT, 2017) @ Ground with a depth of 20m or more

@ PI of 10 or more and a clay component of 20% or more

Korean Highway Bridge (® Content of clay is more than 35%

Design Code (2008)

® Ground with relative density of 80% or more
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Table 2. Geotechnical information required for the liquefaction assessment

Geotechnical information

Procedure of liquefaction assessment

Simplified procedure Detailed procedure

Note

Geotechnical properties
(Specific gravity, Classification of soil,
Atterberg limit, Water content, Grain-Size
Distribution, Relative density)

Sieve analysis, Water content test, Specific gravity test,
Liquid and plastic limit test

Thickness of liquefaction

Sounding (Standard penetration test, Cone penetration test. etc)

Liquefaction potential index

Ground water table

Well-point test, Stand pipe test, Piezometer test etc

Maximum horizontal

Earthquake response analysis (using the proshake program etc)

Cyclic shear stress ratio

surface acceleration (amax) (CSR)
Resistance of penetration . . Cyclic resistance ratio
(SPT-N value, qu) Standard penetration test, Cone penetration test (CRR)
Cyclic resistance ratio (CRR) SPT, CPT Cyclic .simp.le .shear test Cyclic resistance ratio
Cyclic triaxial test (CRR)
Shear modulus, Damping ratio Resonant column test, Cyclic triaxial test, Torsional shear test
Table 3. Summary of soil properties for simplified procedure
Subject Details Note
Project Project name, code, location and digital map
Location Name of location, coordinate
General Boring data, boring equipment, boring method, driller, inspector
Boring log . . Layer classification, detailed description of soil layer (color, major components),
Layer information thickness of layer
In-situ soil information Void ratio, dry/wet unit weight, water contents
General USCS, weight passing by #200 sieve, coefficient of uniformity and curvature,
Lab test plasticity index, liquid limit, specific gravity
Permeability Vertical permeability, horizontal permeability
Compaction Max, dry unit weight, optimum moisture contents
SPT N profile Boring log
Field test Shear wave velocity Shear wave velocity profile
CPT Penetration of resistency
Layer Thickness of layer which has a possibility of liquefaction
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Fig. 1. Boreholes location in Incheon’s harbor (Area 1)
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Table 4. Summary of target area

Area of analysis The number of boreholes Size (kmz)
Area 1 (Incheon’s harbor) 37 0.85 km x 0.85 km
Area 2 (Reclamed land of Songdo) 126 3.0 km x 1.6 km
Area 3 (Saemangeum) 50 5.92 km x 2.00 km
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Area
Method A Method B Method C
Area 1 (Incheon’s harbor) 1.653 0.368 1.531
Area 2 (Reclaimed land of Songdo) 1.795 0.490 0.244
Area 3 (Saemangeum) 1.556 0.980 2.001
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