Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.6.10

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 6 pp. 10-17, 2020

32+ HASE AEEAE 9% GIS Map ¢ et

*
o4, ugy?
SIRAMY|E Y DHSYATEE, BRUNIISATY XSS ZUAHATME

Implementation Method of GIS Map for 3D Liquefaction Risk
Analysis

Woo-Sik Lee', Yong Gu Jang®
"Department of Future Technology and Convergence Research, Korea Institute of Civil Engineering and
Building Technology
“Underground Space Safety Research Center, Korea Institute of Civil Engineering and Building Technology

g APHo] merstiA Ayt ABAE Aztel BaHol AN gt Aol wehs, & ATl st
FYAE A o) FELEF FRAWYR $ DBAENA T AFYHE BESHOH, 7R Hoje]
o2 3% 71530 AFHUE PR T JRdols BUY 34 BA /5L FEW] 9T RES s

stof FEAYE BYDRY ANAQ AFV14S Busgon], A AFA, Bk AVAE 5 A
T A 33 Aol ST B, B QTN ALE 716€ B9 33 Ayst 4w
o oo pgS hSAA TS UE FUAU 2P ARNER R8I BET UG Aol

Abstract Recently, the liquefaction phenomenon was first discovered in Korea due to a magnitude 5.4
earthquake that occurred in Pohang, Gyeonsangbuk-do. When liquefaction occurs, some of the water
and sand are ejected to the ground, producing a space, which leads to various dangerous situations, such
as ground subsidence, building collapse, and sinkhole generation. Recently, the necessity of producing
a liquefaction risk map in Korea has increased to grasp potential liquefaction areas in advance.
Therefore, this study examined the drilling information from the national geotechnical information DB
center at the Ministry of Land, Infrastructure, and Transport to produce a liquefaction risk map, and
developed a module to implement functions for basic data modeling and 3D analysis based on drilling
information database extraction and information. Through this study, effective interlocking technology
of the integrated database of national land information was obtained, and three-dimensional information
was generated for each stage of liquefaction risk analysis, such as soil resistance value and a liquefaction
risk map. In the future, the technology developed in this study can be used as a comprehensive decision
support technology for establishing a foundation for building 3D liquefaction information and for

establishing a response system of liquefaction.
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Fig. 1. Distribution map of liquefaction risk in Chibal8]
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Fig. 2. 3-D Hypocenter Distribution[9]
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Fig. 4. Selected screens of local and boring information
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Table 1. Items of extractable boring information

Major categories Sub-categories

Project information

Boring information
Geotechnical layer information
Boring profiles

Basic material test information

Extract items

Standard penetration test
Joint interval

Rock mass rating
Lugeon test

Field permeability
Pressure meter

Cone penetrometer

Basic field tests

Mechanical analysis test
California bearing ratio test
Consolidation test

Uniaxial compression test
Triaxial compression test
Resonant column test
Cyclic triaxial test

Soil tests

Uniaxial compression test
Triaxial compression test
Point load test

Rock joint and its application test
Resonant column test
Cyclic triaxial test

PS logging

Down hole test

Density logging

Electrical resistivity
Seismic refraction survey

Rock tests

Geophysical logging

Geophysical survey
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