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Abstract

Underground facilities were constructed as needed by various management organizations, the result of which
was the disordered and scattered underground spaces. This phenomenon can be viewed as the main cause of
safety accidents in the underground space. To solve this problem, research on systematic construction and
management of underground facilities should be conducted. Therefore, to improve the accuracy and the quality
of information and to facilitate the systematic construction and management of underground facility information,
this study aims to establish a 3D data model that conforms to international spatial information standards for
pipeline underground facilities and to implement the data model to enable visualization. The result of this study
can be used to improve the consistency of information not only between underground facilities, but also the
correspondence between above ground and underground facilities. As such, this study has academic significance
in that it presents an integrated data model that includes various objects in the ground and underground spaces
and enables interoperability between diverse domain data.
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Table 1. Comparison and analysis between international standard data model (Kutzner et al., 2018)
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Network Network
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City + - ++ + + + ++
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Z 67119 ER A Network Core W52 CityGML
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«Codewisty

«Codevisty «Codelist

«Codelist
UineMeaningValue Uinevalue

+ ain

+ constanttine + maintine
+ coolingtine + supplyline
+ flowtine +  transporttine
+ returnline + unknown

+ steamline
+  unknown

+ vent
+ heatingPipe + cableTunnelventiation
+ IpgPipe + vent

+ powerCablepipe
+ serviceWaterPipe

+ waterSupplyPipe.

coupling «Codelisty «Codelist «CodeLists
+ crossFitting
+ flange
+ manhole . + flowMeter + electricPowerRiserpole
+ teeritting + reservoir + governor + fireProtectionFacilties
+ unknown + retarding8asin + hydrantMeter + handHole
e «Codelists + stormWaterSoilchamber| |+ waterPressureGauge
ComplexFunctionalComponentValueADE + waterpou

+ catchmentarea

+ disposalarea + leaklocatior

«Codelisty
ConnectionComponentValueADE | |+ testBox

+ heatinganel
nRecovenyHistory

Fig. 2. CityGML Utility Network AD

E_Network components code lists ADE
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oo 2 B o o)A At CityGML Utility Network
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Fig. 3. CityGML Utility Network ADE_Service water
package
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ControllerComponent, ControllerComponentADE 22X
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7} sheich

(a) LoD 0 (2D) (b)LoD 1

(¢c) LoD 2

(d) LoD 3

Fig. 4. Visualization by LoD of 3D underground facility
data model.

SFA] UML (Unified Modeling Language) JEfj= A st
= CityGML Utility Network ADE 23} =44 1jj7]
A BEE XML 7]k gefslin ] 54 Ae)S
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gk 7HAEHE B-g SIS 4= Sk 44| W) DEM (Digital
Elevation Model)% 2h-g-5to] A4 JACHIEES 5 A
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Zreh(Figs. 4 and 5).
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