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Prioritizing SOC Facilities for Applying BIM/GIS Integrating Platform to
Local Governments

o = =|% O  A|** 2 = Kok O Kk Kk
= & g 0] & Al E IS ZE 2

Jun Hee Youn Woo Sik Lee Hyun Sang Choi Tae Wook Kang

2 ¢ L, BIM(Building Information Modeling)-> A& Hg] G-A]32]714] SOC A|HE2] A Aol F7]
Al AA AEE L itk BIMo] A= Wi F7F EX40] 23& 9E =42 ®EH, GIS(Geographic
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Abstract Recently, BIM(Building Information Model) is widely applied to all stages of SOC (Social
Overhead Capital)facilities life cycle from planning to maintenance. While BIM is an analysis tool focussing
the inner space of facilities, GIS is principally applied to analyzing relationship between facilities. Therefore,
integrating BIM and GIS, we expect to get a potential synergy effect in aspects of effective information
management and various analysis for SOC facilities. This paper deals with prioritizing SOC facilities for
applying BIM/GIS integrating platform to local governments. First, investigate facilities required by law, and
identify SOC facilities suitable for SOC characteristics. Second, analyze the effectiveness and applicability
of BIM/GIS integrating platform applying each facility. For the purpose, we quantify effectiveness and
applicability in aspects of UIS management and GIS functions. Lastly, prioritize the SOC facilities applying
BIM/GIS integrating platform.

Keywords : BIM, GIS, Integrating Platform, SOC Facility

1. M B Hel o}, = AR w= 9 A7
FTEAG ol 33HH AARFE L] FE-E o F 3} ok Q)

N AL 9= ZHLET BIME 22 SOC A]A ot ol A= 201295 G oA 5004 o4
Eof FHHA A-&E glew BIMO] Ag-0] 9 ASEE sed=s dd U942 nIdFYBIM) 4

SsyuAlE B3 oleh uR $9S 2Ho BM  AE o8k sk 9lon], 2013 dmelis 3009] 4 of
Zloll 7|ukeE SRR A W EHev1ge] AR St AR AR § 2016W ol AHARS BER 3

¥ This work was supported by a grant from a strategic research project (Development of Integrative Operation Technology on
Construction Information & Spatial Information based on BIM/GIS Interoperable Open Platform) funded by the Korea Institute
of Construction Technology(KICT)

" Junhee Youn, Senior Researcher, ICT Convergence and Integration Research Division of KICT, younj@kict.re.kr

" Woo Sik Lee, Senior Researcher, ICT Convergence and Integration Research Division of KICT, wslee@kict.re.kr
(corresponding author)

" Hyun Sang Choi, Research Fellow, ICT Convergence and Integration Research Division of KICT, hyunsang@kict.re.kr

ok

Tae Wook Kang, Senior Researcher, ICT Convergence and Integration Research Division of KICT, ktw@kict.re.kr



Qlk. o] A BIM7] o] AR wikEoke] A
972 ARET glong v qlmate] sfs)
SOCAI A ==9] gt 285 53l SOCZoFe] 7]
AxE7E Algs] g asitt
BIM9| 24k} BlEo] Z|Zol= BIM¥} GISE 53t
M gsto] AABe] MA, AF W fATe] o] &5
#1512 AE7} o] 2ol A 1L glek. Lzizary[T}= EA}
Aol BFe] A Qle] 24 91A] Aol BlMﬂ]r GIS
o] 4519t} Kim et. al[8]-2 BIM} GISE &3}
AdH7 & & E'MAEJ& AAst7] ost H]—o}#
75}t}. Oh et. al[11]e 34E IFC mella} A4
E 27 9 tokst Ax|7F AHE AAE B 42/
A EA| A8 Z2uole FA|FFET) o] o
TE=2 BIM#} GISE £33 A|AH] Qlo)|A] FLZA]7]4]
2351 A fEA o R HEeste] 1 AiE =31 3HA
7} Gltk. BEFAI 2T Qo)A BIM GISE 547
2l ZHzo] Hlolg ®dgE AAstofof gtk o]
o =24 0 & Hwang et. al[6], El-Mekawy et. al[3], Goh
et. al[5] 52 BIMQ] & glojgl el IFCe} GISS]
dlole mElel CityGMLE dAAs}7] $18 a7
338}04 Sieh. A7) & AT A A= 20124
‘BIM/GIS 7]8t AM Z7HR §3H7|<% a3}
A85hE A BIMT} GIS7} 3k SehES A
CE—O]: BIM F&& /fdsle] A4 AR
= A5 A3 Folrh o] AT HEAe
E} , BIMYZ} GIS7} £3+s Z 132 oloj| 4]
OC ANA=E2] 718 AAFE Alg 9 #A
e 74177}1] AU T A A XM E7}
A] ) 112 (Seamless) F7HEA o] 7 Aol
LAl AEES T Ao ofof H A} A
oy ’SPE %’l ‘11 o]¢] &3S 9J3Al= BIM/GIS
o] FQsich ZARAE HASH
= 1995 “Zﬂ 12} GIST-= 7| EA|3-=7} GIS/\}
Wi HEol AFtEgleH S| deje 7] EAE
FHL o5 FIl durE FHAS Fska 9,1
th1s). o2 Bt EAZQ GIS E87|vto] njis]
Sk 2 7 GISA oI5, AURER(E Fen
e X5y TEAR7]SHANI"I “u-Eeo
City A121"59] o R&D A 271kl A4 ol
B EA AAE 3] Hopo] fuAHA B /|ee
Agsl = gL 7|80 QItH9, 10, 12]. E3FF =
EFH= “Al 12 uAE] FdA o] o]of 2013
6 28 22} 2348 Wit okHslal Y&t
AP HEA] FES B2 uA B A&7 AE 3l
#A7|E AL 59 FA-ALEE AT o]FA
AYPE = Asd =4 AdE IS HeiA=
71Eel =3 GIS/UIS EﬂolH% o]-g-sto] A9l 3

ﬂﬂ> fr v

o rﬁ .

kﬂ

¢

o1,

O%E'm N

< Y RUom o -{m i p
HHU 1y oo H e - o HN

A FUREE F=/7HA 8 sho] AfH|A 247t 9
Al Al-5tof oF ??_]":}[13- weps] Aol F7Hg E o
] 772} -(seamless) gt T-7HEA]-S 913 4= BIM/GIS
EFZ P EZ o] wolo] HQ3t Ao|rh
AR A o] A BIM/GIS §3F S35 SOC Al
AEo] A8 o, I AR 2 AEERYH A

Hesto 2 A9 ot LE SHT 4~ 9lom &

Adufo] Adde Hast & 4 Qlrk aER 2
Ao A= AR A o A BIM/GIS 53 Z3&
& H43 fA SOC A AE LAwE AHsta
A g Ald=E9 Aﬂl?*—% agste] 7|eHE
SAEAE Ashe e dsiA gtk Nam et
al[9]% 7] UIS BRI AE B3, A=At
TRUET ] Wy Foto] T FAEE AR
ok ey e A DP%P } HE =3A As)rt
Aers] 2E|al o) 7o] AEHA] Q= FHAIZ} Uk
9]. weba B ¢lto] A Nam et. al[9]9] 4L 7
Aste] UIS #e] AJEEQ 7|5 U FHAE BAsH
l GIS 7|%5o] 74 & A9 JIE #Ast] 2 Al
4 BIM/GISESF ZEZ 284 U 84S =3
ob-ZP gk
B = v 2ol FHAE Utk 2% elM=
A SOC *Vé%* ARty Roll A g star
% A ste] & AtollA] e

Al Sl SOC /\H—i%i 257 ek 3ol A=

—

o BARHE T 7R R AR e UIS e
thAF A3 GIS B47]5 ot} 4% o A= 3%
ol oA W g4 BAL uiglo g g2rjAl SOC

A= SAEAE AR

21 HollM #8sts AE=2 Fe

Selubebs AR ST AAT AT
Batel 259 QP s Slstel “AAR
hAzkE]of et SHH[HE A11690%, 2013.3.23,
epE Tl AR H o] Qe o] WollAl Helsh A

MEe “AMBAE Ftol WSl T2E A 1

Ll

o

HY AR I FAABT 2EANE R P
et 15 AMES w2 AR, i, W, 1, 12

A58 5 BFY ol gHIS RS mmaly] 93}
of 58 BT Bt YA P2 FAB
90 o] 7]&0] Wasiei Aol dERe
Z A= A HEL oulsit) 3HH 2% A|HEL 12

>
>~

A% oo ALERA YEFH oo HelAs
98-S ofnjgith 15 AAE 2% AAE Aol



1 e &

fr

2|82} x| kA o] BIM/GIS £

Feb7| Hrhs fa o] Apo] 2 Hof

o gt} th8-9] Table 1. AJAES] ShHTa|o] 3k

[‘

S AlF

5 AHE

|

o

YIHEF Y A24443 51004 FHHE |
¥9IE vehya glek

Table 1. Ranges of first—class facilities

Classification

First-class facilities

1. Bridge

A. Highway
Bridge

- Superstructure types of suspension

bridge, cable-stayed arch bridge and
truss bridge

- Maximum span length 50m or more

bredges(single span bridge shall be
excluded)

+ More than 500 meters of extension

bridges

- More than 12 meters wide and

extending more than 500 meters
Covering Structures

B. Railway
Bridge

- High-speed railway bridge

- Metro railroad bridge and overpass

- Superstructure types of truss bridge

and arch bridge

+ More than 500 meters of extension

bridges

2. Tunnel

A. Road Tunnel

+ More than 1,000 meters of extension

tunnels

- More than 3-lane tunnel
+ More than 500 meters of extension

tunnels of underground roadway

- High-speed railway tunnel

B. Railway + Metro railroad tunnel
Tunnel + More than 1,000 meters of extension
tunnels
3. Port
g.(:iﬁ{ayrrage - Barrage facility
- More than 200,000 tons of ship
loading facilities like as oil-buoy
B. Mooring type mooring facilities(including
facility facilities of submarine oil-pipelines)
- Mooring facilities of pile
structure(more than 5 tons only)
+ Multi-purpose dam, Power-purpose
dam, Flood-purpose dam and
4. Dam Water-purpose dam with a total

reservoir capacity of more than 10
million tons

5. Architecture

A. Apartment
+ More than 21st floor or 50,000
square meters of gross floor area of
B. Other building
building

+ More than 30,000 square meters of

gross floor area of railway station

and resort facility

+ More than 10,000 square meters of
gross floor area of underground
shopping complex((including area of
undergroud sidewalk)

6. River

- Estuary barrage
A. Estuary - Sea dike with a amount of tidal of
barrage

more than 80 million tons

B. Floodgate
and Sluice

- Floodgate and sluice of the national
river in metropolitan city

C. Embankment

- More than 5 meters in height and
installed the national river
multi-function weir

D. Weir

7. Water supply
and Sewerage

+ Mutlti-regional water supply

- Industrial water supply

+ More than 3 million tons per day of
local water supply

A. Water supply

B. Sewerage

8. Retaining
wall and
Cut-slope
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Table 2, Functions and classes related with
facility management in Seosan city

Functions Related Classes

Road Centerline, Road Edge, Road

Road Gi | .
od enera facet, Bicycle road, Pavement,

Bridge, Tunnel, Underpass, Foot

Road Facilit
oag Tadity bridge, Cross Facility, Overpass

Crash Barrier, Retaining Wall, Traffic

Road Attached | Square, Median Strip, Bicycle Storage,

Facility Common Duct, Road Sign, Cut-slope,
Tree
Electric
Generation Road Lamp, Security Light
Facility

Traffic Light, Traffic Light Controller,
Crosswalk, Parking Lot, Traffic Sign,
Bus stop, Speed bump

Excavation permission spot,

Traffic Facility

Excavation/Occup

ation Occupation(point, line, face)
. Waterworks Pipe, Manhole,
Water Pipe . . P
Fire Protection System, Water-pressure
Network

Gage, Flowmeter
Basin, Intake Station, Filtration Plant,

Water Supply

Attached Pressurization Station, Water Reservoir
Sewage Pipe | Sewer, Waterspout, Ventilating
Network Opening, Retarding Basin

Sewage Attached | Sewage Disposal, Sewage Pump,

Facility Drainage Area
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Table 3. Functions and classes related with
facility management in Hwasung city

Related Classes
Overpass, Bridge, Cross Facility,
Retaining Wall, Foot Bridge, Under
Pass, Tunnel
Tree, Common Duct, Park, Traffic
Square, Road Sign, Crash Barrier,

Functions

Road Facility

Road Attached

Facility Cut-slope, Median Strip, Pavement
Electric

Generation Road Lamp, Security Light
Facility

Road Centerline, Toll Road, Bike
Lane, Bicycle Storage

Speed bump, Traffic Light, Traffic
Sign, Antiskidding Facility, Bus stop,
Parking Lot, Crosswalk

Road Condition

Traffic Facility

Lot Number, Occupation Permission
Waterworks Pipe, Manhole, Fire
Protection System, Water-pressure
Gage, Flowmeter

Road Occupation

Water Pipe
Network

Water Supply

.| Pressurization Station, Water Reservoir
Attached Facility

Sewer, Waterspout, Drainage Area,
Retarding Basin, Ventilating Opening,
Sewage Manhole

Sewage Disposal, Sewage Pump,

Sewage Pipe
Network

Sewage Attached

. Rainwater/wastewater Manhole,
Facility

Rainwater/wastewater Drainage
Weir, Flood Gate, Underwater, River

River
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Table 4, Effectiveness and applicability scores
from the viewpoint of UIS management

Facility Seosan city |Hwasung city| Summation
Road/Rail
High High 6
Way 1g 12
Harbor Low Low 2
Dam Low Low 2
River Low Midium 3
Water
High High 6
Supply/Sewage '8 '
Retaining
wall/ Midium Midium 4
Cut-slope
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Table 5. Effectiveness and applicability scores
from the viewpoint of GIS analysis

functions
Measur
ement/
. Spatial OV(:rlap Buffering | Network | Summ-
Facility Data PINS | Analysis| Analysis| ation
Search/ | Analysis Y st
Classifi
cation
Road/Rail
Way 2 3 3 3 12
Harbor 2 1 1 3
Dam 2 1 1 1
River 2 1 3 1 8
Water
Supply/ 2 3 3 3 12
Sewage
Retaining
wall/ 2 2 3 1 8
Cut-slope
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Table 6. Effectiveness and applicability scores
for prioritizing SOC facilities

UIS GIS Analysis
Facility Management Function Summation
View Point | View Point
Road/Rail 10 10 20
Way
Harbor 33 6.7 10
Dam 33 5.8 9.1
River 5 6.7 11.7
Water
Supply/ 10 10 20
Sewage
Retaining
wall/ 6.7 6.7 134
Cut-slope
5 2 &8
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