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IFC-based Interperable information modeling of tunnel monitoring
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Abstract

This study presents an IFC-based information model for standardized and integrated information
management system of tunnel monitoring. Information items of tunnel monitoring were extracted from
the Tunnel Design Standard of Ministry of Construction and Transportation. Then, the information items
were compared with components of IFC 2x Edition3 model. Two main entities are added into the IFC
model for generic representing of monitoring devices and data. IfcMonitoringElement which is composed
of IfcMonitoringlLogger and IfcMonitorinSensor is proposed to represent physical information of data
loggers and sensors, and relationship between data logger and sensors. Besides, as an additional resource
of IFC model, IfcMonitoringData is provided to express measured data from sensors and warning
histories.

key words : Tunnel, Monitoring, Safety management, Information model, IFC

.M B

AB AR Al F AAH, Ao we pAY Fon 2t vAE FwAeln 1

vt FguAcAe fHe $Fe] o T4l o

e AT @y A 7 SE R FAE BTen 43 Fo 2

AdHEE B TR Ha fA%e] e Aol BE:aheh oo sl FuldAE FFEsh o] $(2002)
) -

-
= BASD fA9 Asg

of B fAwe A% A 5 ool dF ATE Sdom, FRAN]
SATAQDAAE HY A AP AZ 1% AW Stk Te AEHeR FEE AxUEe 3
% dole mde] BAE kx vk & FHY A29 aEvE Z8 gus AFda 499 $3o

e oA 2 dAe 2AA e sl Hn Asdeld] w4ss gud &

hl =
2 Jsadds g AR AA Zasi

oj9} e 3 AR F3AS Tyl Y3 HAREY i) AL Bofo A &3] o] Fo X il Ut} Lee
and Jeong(2003) =r#] FE <l ISO(STandard Exchange of Product Model Data) AP203¥ 209% o]-83%F nl =k
off ik FAAR, AR, FEIAN AR & HH3] wgd dist REAS AASH L, wAE 5(2007)

[s)
2 =44 59 IFC(ndustry Foundation Classes)& ©]&3le] B deo] AAARE FTdI AR IS AASA

PN

o} IAI A eI Qe [FCE A% FXRES FA0® 851 e AYgEFo = ISO/STEP 7123 &7
a0l g o Ay i AN AAAE AFEC] d9dS FHoR st g gy EE Rofo
] Z B

tHE frAl e Eope] A gl o] Fof
il

d g dolFAse] ASAHEE

« H|3| Y - AMCHEt ALS|BHHAARIS SR ESEAZENMS - ALY - E-mail: ahj38@csem.yonsei.ac.kr
o SIS - AMCHEIL ALS|BHHAARIS SR ESSAZENS - MALDE

oo 3|9 AMCHEIT ALS|SHZA| ARSI ESSIZIZENS - AT uE

woox M3 - AMCHEIL ALS|BHHA|ARIZS SR ESSAZENES - U

_613_



2. Eiglol otMTE A% B2 % IFC RHo M8Y HE

S olgstel BYYl T JUE Y] AT $4 Y FA RS
Aol HmEAe] Wastth webd AHMERAA BEHA 711999014 937
sgom, IFC 29 4§ /b5 JES Astel IFCo) 7|2 2o tsl 24 sharh

[¢]
a1

=
L
Sh
2
mlo

21 BHY =& A& g59 =2

kH

I EBe PxE FAB2 AS B3

WREYEs A wre ARRERAY HIAANE
(1999)) W= B AR E A AZE AZTE, A allinins
297, MARA, AZ7)7)9 AAT DA, A W 2 Hau 2a=4
- - LTL]:ﬂO
3 Ae @ BA geto] AAFHjol dH A FEE W1 | ayma e
2T ASe AdA AFDE AT QRAZI ANAE dede
o) AUEAL A8 AUAZon FRAYG QA A2 i
YA A g A AAdor & FEE dan] 4 1%%‘1,
N = =
AZE Atz e FE o wep Fue AN 94 72 A= HEE 59
Bt = o7
8o ABL B T BHOZ ANAZ Fhse] AR FaeE e
Z:]:—
Fuolth AS FEe Hde §E, E ANEd, T B kL
B, A% 0y 5o mesel Hue 3¢ fE A @ FW 7B AFL dotdm 24tE AuAe] &
B Felshs o APAEE AAstelof shnl, AZA D WAAALS Bl FE, AWEA, AFYY 5
& aHste] AZ BAd HgEolof aim 7 AS FE Alole] 45 BUAS Tob & 5 ojop@l wF
AZ71719 AARS A4 AAlxs BE 882y a8 71719 A= AgS AABte of g
bl
22 7|% IFC 2del B ot a0l o3 HBM HE
I%¥ 1 2 IFC 2X Edition3 ®®e] 7] Fxolth AAgte] ATA ®eke] Platform -2 ISO/PAS
167392 Folwre R o2 A EFQ IFCO 2X W Ao] x5k et Helxm WA ¢y ol 3
WA EHAL FAGA Ak TAEL A D(kernel), AL, EAAY, ARAN AR as S xR

Building Plumbing Structural Structural
Controls FireProtection Elements Analysis
main main main main
Domain
Layer o
HVAC Electrical Architecture Construction Facilities
Domain Domain Domain Management Mgmt
Domain Domain
rFr=-=-=-== I
Interoperability | SharedBidg Shared I Shared Il Shared Shared
Layer Services Component | | Building 1| Management Facilities
Y Elements clements | | IRCILLACIM || Elements Elements
I I
PR Product I process
C Extension || [MESTLELL) Ul e
ore 1 1
Layer | |
1 1
1 1
aterar, External I
al . . eometric
Actor W DateTime erenc eometric Geometry W Material W Measure Cost
P Reference ¥ conetraint
R ""'mz’! Resource A Resource A'p. =" R"g’;m':;: R:’;::‘I:’('? Resource A Resource A Resource ;4TI
1 [}
Re: [ (o— 1
=OIED Profile W Property W Quantity ePres” Wiopology ¥ Utility
| entation I
Layer \ Resource A Resource A Resource & o0 " 4 Resource 4 Resource |
Lo o e o
Fh ‘ ;’ y [ ‘ Time c it uu:mnl Profile
Dimension ) 2){ Definition um S Lol Property
Resource / \ Resource / \, Resource. e
/

a2 1. IFC 2X39| 7|2 ¢=
a9 1M B s Zo] dA) IFCell= A de]dd e @d&o] EaskA i girk. HVAC Domain,

A
Facilities Domain, Construction Domain® Plumbing Fire Protection Domain®lA 4% HFAMA S S ==

— 0614 —



ot @Al Hde fARE A AZ A2 wm P P Folay] W] Hgaslde Tt
itk welA EYel bAwelE A9 IFC e MRe 35 #7171 Lo

Hdeo ASS 98 AA F 2A9 HRE E79dA 7€ IFC F+Fo| IfcProduct®] 3HEY
IfcElement?] &5 Ele =z BYE oA #Az dE2 IfcMonitoringElementE 37} sttt A& Al28S &
= q

dto] FEF HAHEA AMmE, AN Ay, AH/54 oF, AMEdd 27 olF, AH/sH o,
E

o X e

f

o

TE2 E Fo sl Aelst= Ao]m =2 Static =+ Dynamic

|
2% %7}3F IfcMonitoringElement Q1B €] 9} 1

d IfcBuildingElement L W
cgger STRING |

IfcObjectDefinition —c‘ IfcElectricalElement ‘
Calibration
“ —c{ IfcElementAssembly InitValue
..................................

VectorValue

LoggerLocation

StaticDynamicLoggerType |

5
a
=
o
3
o
3
0
Qo
3
=
o
>
o
=
ES

d IfcEquipmentElement RelatedSensaors [1:7]

IfcEl t —
crlemen q IfcTransportElement

Sensorld

STRING

_________ SensorCode ™ STRING

_________________________

SensorData P
IfeMonitoringData
WarningData cMonitoring
| WaringHistory

[ PR i R =3
1 71=g=

a8 2. lfcMonitoringElement2l EXPRESS-G Diagram

Bip AlA g 27 AEIE AgE ek opyel AlA g A RNEH gje A
= dolgrt AFEE Fhe wEY] 9% Aoz &5 BUHY dolguels & % ~7|vtE 2E

)
AN
o,
B
o
ol
ja
ol
i
Ach
>
ox

=
=
o
=
o
=5
=2
o
3.
5
m
)
o
—t
8
X
do
o
oy
do
=2
=
ot
ox
=
=
o
n)
=
o
=
o
B.
—t
S
3.
5
E
o
2,
=
mQ
=
w
—
S
<
2
o

FelE 2aIDsh ALIDS Fol o] AMAREE o 2AES B3 € FIAS #
@ ow I dHolEZF B4E A7S EAISH] fldte] HE FAE dAE IfcDateTimeSelect
de o] &atairk AFo Fiel wet A4 ASd

CEis
DR o= A7} 2 Fojol A BAEA=A 914 A
A3A st 2832 IfcMeasureDatadl] th3] EXPRESS-GZ £&

of by
N

R =
T AW, A2, BAgs BEd 3 At
EACE ol AR A Alell= A ZAIDo A2

]
wE 248 5 o) shgon, wAdR G A1 A
At

Aotk

)

o Mo

— 0615 —



ModifiedDate
IfcCalendarDate
[ HelocalTime _p——Hodedtine

MaximumValue

MinimumValue
]

IfceWarningType!

WarningType

AverageValue ]

Period { TrcLocalTime

________________________

a3 3. IfcMeareData2l EXPRESS-G Diagram
4. 2 B

2 AF A= Hde XA E 3 AF dES EA5I o8 FAEEQ IFC 7Nk Arydz sds)
At} IfcElement sFEFS) 02 IfcMonitoringElementS A A8kl Elde] AlZo] I

ek
IfcMonitoringSensor NEJE] (Entity) 52 F7}3F 22 A AT o)9 22 FF ARRAL 7k 5de X3
(e}
r s

B oATE 2006 AMV1EHAAY F ERAME DBTE U ARIH ALAAGHANE 06-B05)
A1 oJste] AFHRoM, o =R AR BK21Ab¢1 o] @<l <4 o s Ab
<) A

AA BT vl hALE A St EAd o] AL ol ATH AL

—_

LT, olF (2002) BE AT AS] Ad 9 RSk @72 EIG}I =Y, T EXYE S, A6
A, A3%, pp. 14-21.

2. A, e, olFE, o]dE (2007) NATME o] A8H E2HY F2E IFC 78 AFAdRnEd
2007 I EES I AU =8, NIEES S, pp. 633-636.

3. Lee, S.-H. and Jeong, Y.-S. (2002) STEP-based database for information management of steel bridge. IJABSE
Symposium 86° pp. 74-75.

4 F=047=d7d (20040 HEAEH A% AF Vs AL ATEIA, FEAA7sdT

5. 23] (1999) HEAAZE. e dF 3.

=5

A,

— 616 —





