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ABSTRACT : Recently, National Emergency Management Agency constructs integrated information system for preventing national
earthquake based on underground information. In the past, there are numerous difficulties in construction and management of
underground information, because underground information is constructed by each management agency. But a link and application
of underground information are available because of government 3.0. This study shows the integrated information system for
preventing national earthquake based on real-time link of underground information. The integrated information system for preventing
national earthquake developed in this study consists of boring information input modules, underground information search/analysis
modules based on V-world tile map, user authority management modules, user management modules and real-time liaison interface
modules. Also, this study proposes enhancement plan to construct integrated information system for preventing national earthquake
stably and strongly. Stability test conduct on stability of data storage, system stability and consistency of processing speed test results
show stability of the integrated information system for preventing national earthquake is high.

Keywords : Underground informations, Real-time link, National earthquake prevention, Integrated information system, Geotechnical
information, Enhancement
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Table 1. Earthquake occurence trend for 36 years (Korea Meteoro—
logical Administration, 2014)

Average number
Division Analogue observation Digital observation
(1978 ~1998) (1999~2013)
Repetition rate 19.1 47.7
Scale over 3.0 8.8 9.7
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Fig. 1. Current state of earthquake in Korea (Korea Meteorological
Administration, 2014)
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Fig. 2. KISS construction diagram
(Korea Earthquake Research Center, 2014)
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Table 2, Configuration item of underground information static DB

Classification Configuration item

L . Borehole general information
Geotechnical information g

(Korea Institute of Civil
Engineering and Building

Stratum information

Basic property information

Field test information
Technology)

Laboratory test information

Tube well information Location information (Coordinate)

(Korea Water Resources Water level information (Stable

Corporation) water level, Natural water level)

Tube Well Information (Tube well
ID, Tube well depth, Water level,
Coordinate)

Tube well Information
(Korea Rural Community
Corporation)

Borehole general Information
(Code, Coordinate)
Rock columnar section (Depth,

Mine information

(Korea Resources Rock intensity)

Corporation) Non-sequence and crushing zone
information (Kind of crushing

zone, Depth)

Geological information L .
. . * Location information
(Korea Institute of Geoscience L .
* Rock formation information

and Mineral Resources)

Table 3. Configuration item of underground information dynamic
DB

Classification Configuration item

. Refraction survey information
Physical

. PS Borehole logging information
prospecting

Resistivity survey information

information . Lo .

* Density logging information
Field test . .
. . * Cone penetrometer information
information

Laboratory test Repeated triaxial compression test information

information * Resonance column test information
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Table 4. Input DB table of geotechnical information

NO Table ID Table name
1 TBL_HEADER Borehole information
2 | TBL_SAMPLE INFO | Sample and property test information
3 TBL Mechanical analysis information
CLASSIFICATION of soil
4 TBL LAYER INFO Stratum information
5 TBL _SPT Standard penetration test information

ground motion — Ground Destruction

Structural Traffic . .
e e e
L 4
damage of -
human life Important Facility
Building ' Ground  Population: - Rpad Gas Electricity - - - - Tsunami

-

Medical Support Evacuation Support

<4

‘ Recovery Management |

Fire Support

Recovery Plan

Fig. 3. Diagram of earthquake disaster response system
(National Emergency Management, 2013)
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Table 5. Input DB table of dynamic information

NO Table ID Table Name
1 TBL_CONE_ Cone penetration test
PENETRATION_TEST information
) TBL_CONE _ Cone penetration test image
PENETRATION_IMAGES information
3 TBL_BOREHOLE PS borehole logging P wave
WAVE P velocity information
4 TBL _BOREHOLE PS borehole logging
WAVE S S wave velocity information
5 TBL_BOREHOLE PS borehole logging image
WAVE IMAGES information
6 TBL _REFRACTION _ Refraction survey image
SURVEY information
7 TBL REFRACTION _ Refraction survey detail
SURVEY_SUB information
8 TBL_RESISTIVITY Refraction survey image
SURVEY information
TBL_RESISTIVITY . . .
9 - - Resistivity survey information
SURVEY
10 TBL_RESISTIVITY _ Resistivity survey detail
SURVEY_SUB information

* Boring Information

o Tube Well Information

o Geological Information

o Mine Information
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Table 6. Output DB table of earthquake disaster response system

NO Table ID Table name

1 TBL_HEADER Borehole information

S ! d 1ty test
2 TBL _SAMPLE_INFO amp eA an pr(?pe e
- - information

Mechanical analysi
3 | TBL_CLASSIFICATION vecharical analysts
- information of soil

4 TBL_LAYER_INFO Stratum information
Standard penetration test
5 TBL_SPT . .
- information
6 TBL_CONE Cone penetration test
PENETRATION_TEST information
TBL REFRACTION
7 - - Refraction survey information

SURVEY

8 | TBL_BOREHOLE WAVE | PS borehole logging information

TBL_RESONANT _
COLUMN_TEST

Resonance column test
information

10 | TBL DENSITY LOGGING Density logging information

Earthquake Disaster

Response System

Analysis and Judgment
System of Liquefaction

INTERNET

DB Link
Underground

Information

DB for Preventing
Earthquake

Analysis and Juclgment
System of Disaster Situation

5
INTERNET

Fig. 4. Diagram of integrated information system for preventing national earthquake
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Table 7. Main function classified by module

Module

Main function

Real yime connection input
module

Last connection time

Searcher/Analysis module based
on V-world background map

Si and Do choice
Gun and Gu choice
Myeon and Dong choice

User authority management
module

ID

Name

Institution
Department
Connection system
Authority

E-mail

Phone number

User management module

Column name
Number

ID

Name

Institution
Department
E-mail
Registration date
Detail information
User list

Output DB connection module

Project / Total boring number
Last updata date
Last download date
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<div class="contents">
<table class="list_stats">
<thead>
<tr>
LN
<th width="20%">%% ==
A AJ</th>
</tr>
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<c:forEach var="result"
items="$ {purposeList}"” varStatus="status">

<tr>
<td>$ {result.datetime }</td>
</tr>
</c:forEach>
</table>
</div>
</div>

Fig. 7. Connection input module source for boring information
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<tr><td colspan="2" height="3"></td></tr>
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Fig. 8. Search/Analysis module source based on V-world tile
map
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Table 8. Stability test for integrated information system for preventing national earthquake

1 Test 2 Test 3 Test Average
Stability Consistency | Stability Consistency | Stability Consistency | Stability Consistency
Module of data | System of of data | System of of data | System of of data | System of
storage | stability | processing | storage | stability | processing | storage | stability | processing | storage | stability | processing
(%) speed (%) speed (%) speed (%) speed
M
0 Under-
S -ground 95 1 1 98 1 1 100 1 1 97.7 1 1
1 | Information
e
S Region - 1 1 - 1 0 - 1 1 - 1 1
e
| Business - 1 1 - 1 1 - 1 1 - 1 1
c
h Coordinate - 0 1 - 1 1 - 1 1 - 1 1
M
V-World
a | - 0 1 - 1 1 - 1 1 - 1 1
P Tile Map

System stability (High : 0, Low : -1)
Consistency of processing speed (High :

1, Average :

1, Average : 0, Low : -1)
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Table 9. Enhanced method of integrated information system for
preventing national earthquake

Division Content
* Additional connection among underground
information (Geological information, Mine
Applicational information, Tube well information)
side » Systematic support of under-ground information
* DB circulation and expanding application with
related system
Technical * Enhanced system based on e-government standard
side framework
Operational | ¢ System management based on GIS
side * Service support using spatial operations
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