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Abstract In South Korea, the percentage of buildings aged 30 years or older has increased from 37.1%
in 2018 to 41.0% in 2022. As of 2022, 54.3% of buildings in Seoul were aged buildings, exceeding half
of the total. As the need to secure the stability and maintenance of these aged buildings grows, the
Ministry of Land, Infrastructure and Transport inspects existing buildings. It establishes and performs a
Facility Management System (FMS) and Building Life History Management System. On the other hand, the
current inspection method relies on visual examinations and simple measuring instruments. In addition,
different inspection agencies (inspectors) are designated in each inspection cycle. Nevertheless, there are
challenges, such as different detailed inspection criteria of inspection agencies, inspection data
omissions, and practical limitations to transmitting inspection information to subsequent inspection
agencies. As a result, it is difficult to secure and manage consistent inspection information. This study
assessed building inspection cases to propose standards for establishing and applying BIM data, focusing
on information accumulation and continuity and transferring information efficiently to subsequent
inspection agencies, as well as to understand the efficiency of BIM application to building inspection
systems. Follow-up research will be needed on the appropriateness of detailed levels, information input
and transmission system, and interaction with the national information system by applying BIM to actual
building inspections based on these results.
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A5E MY BIMHClE 75 2 8o A7 AT -ABZFALE ARA 2 AZEDHHDS FAo=-
AlO Z Az 23O E AHL FAFX
0] J’] BIM éi T I";é-}e o OH BIM éi‘— % O}‘é Inspection| -Satisfaction: once every 3 years or more, Cautionary
B ugAAEE FEREEE SXB A oA BIM AHA cycle | observation: once every 2 years or more
20 50002 AAEQt) GAE BIM AA|EZS 1) Establishment of the basic plan (Dept. of general
affairs)
Table 13 Ztt 2) Bstablishment of the action plan (related
Procedure| department)
3) Survey of actual conditions (related department)
Table 1. Application details by BIM application stage 4) Report about the result of Class-III facility
designation (related department)
Detail Level Step Details i Inspection| .. . , ) L
concepts method -Visual inspection and simple measuring instruments
Detail Level| Schematic | -Area, height, volume, : I};?L?(I)Oz% Evaluation
100 Design | location direction, etc. ’ -5 levels (a, b, ¢, d, e / Not Applicable
8 ) - 1Ol 1.2 method
Detail Level| Basic [Shape expression needed : Ié?L?éOO Submit to| -Facility Management System (FMS)
200 design in basic (plan) design | _ 1Ol 3.4
-Expression of the ~ Jl==q EH
Detail Level existence of all Objects | _ ;%2800 2.3 ‘—-I:"_EJ':I-EJ =
300 needed in action design - - - =
Detailed (low) stage - LOL 45 A= AH2 A5ES ol gofl A= 9L
design -Expression of the - LOD350 E-U:], ‘Zﬂ%‘%lﬂx %‘Z %l’ E‘i Z‘l:iﬁ‘% ‘@7]’—3715] UH‘II:I"OE"
Detail Level existence of all Objects o B AA 72O KA iA=Ne)
_ o 7 Aslodon AA sFEO B O
350 needed in action design | _ 5&405 = &9l Ad 7IeS dFskoH, d FE2 Wit &
(high) sase A, 7% 97, ouA W Agd B, T ok, By
-Expression of the — LOD400 oFA 57H§ ;H th zHa= 147H1 AH= 477HE =
Detail Level|Constructiolexistence of all applicable BIL50
400 n members in construction| _ LOIL C 67N FEoZ A 0JloH, 9 AR} Table 3
stage
d s 7 2TH14,15].
Detail Level[Maintenanc| -Applicable content in : BILGS
500 e maintenance stage, etc.| _ LOI FM
Table 3. Standards for inspection of building
management
22 Alg%_o_l oI_I-II_1 E:I 'ITle_}ElO.” 6 %I:é“:é‘l Category Scope
ABEAAE e A A 4R o8] Al3s] Multi-use buldins
. - -Aggregate buildings with a total floor area of 3,000m’ or
i 9&1—9—&] A]/}_:]_%‘Q] ?J_';\(j. ‘;% %Z]ﬂﬂ /}'—]_}\] 'B‘Oﬂ 1?_]_' Inspection| more
2 Tl REAIAE 2 o5k Loy points [ -Buildings for multi-use business set forth according to
Z];d % 33 /\] ég XPH "4 “ Fﬂ A]- UH"T ’ Xﬂs ordinances of local authorities
5}\] k] =1 o}-;(—] 11;]7]. UHTI'OE.'J EOH ;(474 7’|x g }é -Semi-multi-use buildings with special structures
;(6]6]‘55\]:]‘- 7—]‘_ }\]}\:‘E( A=E =5 X’Ig’l_l:_‘l_}g-y]_)_g] 73_’_ :|l§_ Inspection| -3 years (inspected initially within 5 years from the date
cycle of occupancy approval)
wajo] Ay, AR e WA Bestel 7]
1) Designate and notice inspection points and an
wl7]. OJ'E_E ;r_LHQ(ﬂO] Ou:] —,—_9_ *]‘01‘0 Table 29Jr inspection agency
2) Select a chief inspection manager
QEHI 1_13 . 3) Make a management contract with the inspection
agency
Procedure | 4) Establish an inspection plan and collect data
Table 2. Standards for Fact-Finding Survey Class-III 5) Implement inspection
ili 6) Report about inspection results
Faci ity 7) Take actions based on inspection results, such as use
restriction and compliance with inspection results
Category Scope 8) Evaluate the results of building management inspection
-Apartment house (facilities that have been used for Inspection ’QCCUPa”CY ﬁppré"al docfument criteria, manager
over 15 years since completion) method mterv1evv:, visual "fsPeCUOH )
Inspection -Other buildings excluding apartment house -Use of simple equipment (upon request and if needed)
points (f.acilities that'have been used for over 15 years Evaluation| -3 levels (Compliant, Non-compliant, Not Applicable) / 4
since completion) method | levels (Satisfactory, Average, Unsatisfactory, Deficient)
-Other Facilities (facilities recognized to require
safety management for disaster prevention) Submit to [-Building Life Cycle Management System
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wHAolA BIMSE Bl 478 Hgeigon, Ay BIMESAA AR B M8che wHom At
31]9)0 ATE E3 UQA o F
—|—1‘_ HEO Tgble 4% 71—]:]— 16 25] OOHM——EL ﬂ?’ E-"}‘é‘ OOH BIM—J E—g- o = Ql'ﬂ] 61
2 slols} 2= 9)oit}.
= 3 ua T S
8 bShs
Table 4. Result of precedent study review I8y BIME-g #ARE T=IAHAED)Z D51
A7t +H=HACeH, BIME A85t fAHE AlAH
Division |Researcher Research title Subject - Q=]
i N & ALE0J(COBie)E E-8cto] FH st
. Management of Building ol Mnx 7 =2 A O 3LQ =] A
KH.H’ Safety and Maintenance Building 7= ]- ]- a = uoﬂ BIM= %-0 0]-7]@],__
Moonjeong - -
ot al Informitioghusing BIM inManagement, FMS, BIMH|o]g] = A|7F AMA 7|F, AE A, AlEH)
the angin; system -y = -
@19 | nsiruction Market ’ A, A% dd7IRe R ARy Suold ATl ¢
AL L Aoz mlok
Data analysis for facility e g& 7Hle ZAo= mietdrt
Kim maintenance based on Maiiiiﬁgnt
i BIM -Case studies of . ’
Do Young facility maintenance Facility
(2020) based on BIM and Management
> =
practical process - System, manager 3 jd:’.% I:-Ily-SI AI‘E“ _l'__A—-ll
COBie-based Building Facilit
Kang, Information Exchange M acihity . 3.1 I1|3—-—A|*"=' AIEH_&AI. _E_A_-ll
Tae-Wook | System Framework for Ir?fno ign::tliznn'
. | (2020) Bul\;llding Facility Framework, COBie 7148 = Al RA} A= }\-] LSEHA AT A3E
ournal anagemen
: A AEzA ATE gealglon], ¥ Ve 2 A
y Research on the Building -
Ji’x};}l Construction of an Management, 7‘5']7]3& (‘DJH"T J’} .uﬂ_';]- ;‘(j}] % 101 27H EOE
ot al Automation Model for Smart A A7 "HEo 1~2Q0]D@] = /\ﬂ 7_(_]1—/\(—)1 ~Q }\]Z_}-t
(2621) Maintenance Managers Construction, ) ]-Eloh:]— ’
Based on Smart Devices COBie Q OS%E A AT
E Z Ao AHE A M0l 7]& mH7l 2 o
Shim, au;;‘éiﬁ?iiﬁﬁ?’f;;ed Facility A ]' k] A] == oy—, Z—H \:17151}, 57 ]' =, B
Jaseon [ ey |, Vaeemens 7} 3, $UlA, B % WA ARoz F4=ols)
et. a ugmented reality, _ &t
Gozp | mensgement system | SERC] o W7 gRom PRl B, A5, e, 29
H =3 28Rl ZQ 7FAo o /AAF o |
A Study on BIM Data |Existing Buildings, - TZ"E]— ] I O]— T2 JZH"] b / c} ]U:] 7]-
Kang, ClhanCre:;ti];)n for I\/Lainlzienance y Building A A= ‘3(10)"’6(2) g g8 FJEo= Fig. 13} Zo]
et. a of Existing buildings anagement Act,
(2023) |- Focusing on Buildings Reverse T/3=] o1t
IManagement Inspection o Engineering
Seo, Nuri Reiﬁfrﬁitﬁl\?o?ast;art Facility 3420y, A 1
(2'01 . Management, FMS,
9) |Information Management COBi —
based BIM e =t .
Byung, ALiSft;%’y(?l[; ﬁz;z;iz;id Road Facilities,
Kwan Shin of Road Facilities using Managemen, Life
(2020) BIM Cycle
Thesis Chae, Designin-g a BIM SYstem Bridge, Inspection,
Jung Hwan| for Bridgelnspection o
(2022) using Al and Drones Designing, System = :
Damage-Spread and
Condition-Rating bridge, condition
Jeong, [Predictions with Material rating,
Hyunjin | Degradation Models of | heterogeneous
(2023) RC Slab Bridge for damage, Fig. 1. Fact-Finding Survey Class-III Facility Form

BIM-based Bridge
Maintenance

examination

618
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WAy Wy ojno] e I F vlm BA B WA ool UE BE W 2 52E wAT 2ot
= #I80 20194, 202149 S&5C= AFH 2374 B7F L AA7IE 0.65, ¥ AH71E 1.012 0368 A
sk wassd 2370 QA F BT ] RASgon, fAmse) olsie] glol B dab 2%
Bo 2AR 15670, WAE HA/8Y 2AE 8170 A ol 453 2AR FU HU/W 27, WA 9
g e, HA7|T | offo] O RARME 71 1270% Y HAVI®Y AP HEO I
% W} A% v)EE Table 59 2t B 9 ey Zeoly feshtn weed,
SR @YY AejRAR] ZARECE HA7H WA o
Table 5. Results of the condition survey based on ol MAQo] kAt B9 9] BH, SAHS o|g,
whether to change an inspection agency WA 227 Ao olgt Wyl Ax 0.2 W gt 5t
Standards for Fact-Finding Survey ARL &olst 4= YTt
Category Class-III Facility
2019 2021 Results
Beam 6.40 728 | +088 3.2 A=Y 24
cracks/damage
o T | oo e ® AREBARE A AeEUAe)
S Bearing wall 672 757 + 085 20211":_1"‘20235] 47 9] ;1(:‘1715] 7‘?3__’ = ‘E’:’}'\jé}%\gtq, _z’__g_
ame cracks/damage ’ ) : AsFe. T
i i = Table 63} %
1nspect1<?nslab cracks/damagd  6.30 7.16 + 0.86 A b o+ 2
agency: Main staircase
156 ks/dam: 7.33 7.79 + 0.46
SrECts/ Camage Table 6. Cases of building management inspection
Ground subsidence
cracks 7.95 7.81 - 0.14
: i : DX
Main steel damage 683 ) + 069 Reserv.ed. O, Partially Res?rved A None
ezl ceoe 69.37 75.20 + 583 Category Building management inspection
B 2021 2021 2022 2023
e 6.38 7.93 +1.55 istri buk d
cracks/damage : : : llljlsmct Eunpyeong| Seongbuk |Seongdong Nowon
Column Change 'in % o % o
cracks/damage 6.67 8.07 +1.40 owners{ufp
Bearing wall Approval for| 5611 | Mar. 2004 | Aug. 2012| Jul. 1992
Changed | _cracks/damage 6.48 7.39 +091 use
i ion[Slab cracks/dz 6.27 7.38 + 1.11 { i-
Hre: 7.16 813 | +097 acility | Faciities Facilities
cracks/damage
Ground subsidence] 754 774 + 020 T Fl(fof;s Bl / GF Bl / 5F 7F B2 / 8F
cracks : ' ‘ ot Toor | 89359 | 739.05 | 1,130.30 |  3.633.00
Main steel damage| 6.48 7.43 + 0.95 area
Total score 66.46 74.08 + 7.62 Manger Property Tenant Property | Managemen
Beam owner owner t company
cracks/damage 6.39 7.70 + 1.31 Drawings A X A 0
Column Test report X X X X
cracks/damage 6.69 791 + 122 Inspection x x % o
Bearing wall 651 752 + 101 report.
Total cracks/damage ' ) ) COHSFrl:I(?tIOn x x o %
survey: [Slab cracks/damagg  6.28 7.34 + 1.06 activities
237 Main staircase 715 797 082 Ma?ntenance
cracks/damage ' ) ) Maintenance x x % o
Ground subsidence _ history
cracks 7.74 7.89 +0.15 Comp.liance
Main steel damage| 6.66 7.48 + 0.82 V‘?tb o o o 1
Total score 67.92 74.64 + 6.72 rFegu %tlonls
U-HCUOHZ. A B B C
maintenance
A B4 BN FREA F FD/4ge] ol gt TR c c c
£ B S, B, Wesold], FAR 9 Awst  swewsl || | g :
= = - safety
= HEE cg: otA B7= St Fire safety A A B
20194, 20219 BYe SFoT BAY TA= F  Nomberof | ) ;
inspections
o 1474714* 4773_ A7 577019.0H, H4A7]

619



23]
=9

A7 &5E =1 A A25d A3ZE, 2024

BN
>
W
%)
£
A
it

d

HT glon, S oh e At
s3] BT QP Ao A
A A7 B4 A3t 9 A9 BAEoR A5%

gul

AR89l BA, old HANIA, A o2, 7l
22o] Peplol, Telx MA0R Qg FH ol 9 -
2to] SAEE Falgt & Ut

= O] = =
4. BIMOIO|E| 15 & &8 et HA|
4.1 BIMH|O|H 15

A mEAEL A, BBV S 3
91 Tl AAR Ao} 25~A14 8% oIS, A}
8459 EA, §A8% ofF, o) WURIH 5L 5e
ol AZEE AASIHTH
Table 7. Overview of BIM data establishment

Item Description
Usage Neighborhood facility
Scale Basement 2 Floors / Ground 8 Floors
Total
Building floor 3,633.09
. area
overview]
Structure| Reinforced concrete
. Occupancy Approval Document, Building
Data in . . .
use Register, Inspection Report, 3D Scanning,
Actual measurement, etc.
Worker Based on 1 person/9 hours
Configuratio Non-configur
n Info. 3 days ation Info. 3 days
Days of
work | Information Document
Lo 1 day | preparation | 2 days
organization
of results
BiM |Configur
overview| ation Site, Mass Model, Structure, Architecture
info.
Non-confi Building Overview, Inspection Results,
guration [Expression of Defective Members, Maintenance
info. |History, Main Inspection Items, Manager, etc.
Inspection Report, Expression of Locations of
Utilization| Defective Members, History Management of
Members (Excel), Link to Site Photos, etc.
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Contract BIM data Building
(designated) . Collecting Data » construction ‘ Inspection
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Next

Fig. 3. BIM data construction process
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] -8Rk Table 87} Zth.

Table 8. BIM data utilization system of inspection
agencies

Building management

Item . .
inspection

Survey

Construction
point of time
Stakeholder
Detail Level

Procedure 3 Procedure 4

Inspection agency and permitting authority
Detail level 100 Detail level 100-200
Building Register,
Occupancy Approval
Document, Inspection
Report, etc.

If needed: 3D Scanning,
Actual Measurement

Building Register,
Inspection Report,
Actual Measurement,
etc.

Required data

Worker 1 person 1-2 persons
Days of work 1 day 2 days
Main Site, Building Form,
configuration [Site, Building Form, etc| Main Deficiencies of
info. Members, etc.
Main Building Overview, Inspection Results, Deficiency
non-configurati[History of Members, Maintenance History, Main
on info. Inspection Items, Manager, etc.

Report to the related

department / Facility

Management System
(FMS)

Building Life Cycle

Results report
P Management System

Inspection Plan Setup, Inspection Report Data,
Visualization Data, History Management of
Members (Excel), Information Transmission, etc.

Utilization
Approaches
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