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Abstract : Recently, as smart construction has become more active, construction companys are evaluating their smart
construction capabilities in order to transform into smart construction companies. However, the revitalization of
smart construction doesn’t only apply to construction companies, the level of utilization of all participants, including
owners, designers, construction project managers, and construction company, must be improved. Therefore, this
study aims to present a model that evaluate the building information modeling (BIM) utilization level for measuring
the BIM utilization level of construction management companies in executing construction project management. In
this study, an AHP questionnaire survey targeting BIM practitioners to calculate the weight of each BIM utilization
item and score it to construct evaluation model and evaluate it by applying it to construction management companies
are conducted. As a result of the evaluation using model, there were differences between companies in the number
of BIM users, and in the qualitative evaluation, it is mainly used for interference review, constructability review, and
design change management. Therefore, in order to revitalize BIM, it is believed that it is necessary to strengthen BIM
utilization ability through separate training for construction manager (CMr) and to present clear utilization standards
and scope of work for BIM utilization in performing construction management tasks. Consequently, evaluating more
construction management companies using the model presented in this study will result in the transition of CM
companies to smart construction and revitalization of BIM adoption.
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Literature review |

Previous review

AHP definition

BIM utilization in construction project
scdal

‘ Step 2 H AHP analysis

Expert interview and selection factor
AHP analysis
Selection of weight for each factor

’ Step 3 ‘ | Evaluation model and analysis

Development of an evaluation model for BIM
utilization level

» Evaluation for BIM utilization level by company
Analysis of evaluation results

’ Step 4 ‘ | Discussion and conclusion

Discussion of research results
A4 » Limitations of the study and future research

Fig. 1. research procedure
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Table 1. Previous researches on BIM adoption

Author Major research subject

Shim et al. Derivation of success factors for BIM application in CM
(2010) and analysis of BIM application cases

Leeetal. Derivation of priority items for BIM adoption in CM on
(2011) high rise building project

Leeetal. Work process proposal of BIM-based CM design

(2013) management

Presentation of BIM application possibility and expected

Lee & Eom effects through linkage of data and modules for
(2013) step-by-step construction of BIM-based construction
management system
Chung & Chin Proppsal of effectl}/e BIM introduction through- _
2015) construction managers’ BIM ac;eptance and recognition
analysis
Confirm BIM utilization range and analyze utilization
Joetal. - . . .
(2016) through case analysis of projects targeting construction
companies
Ko et al Deriving the scope and application level of BIM
’ according to the construction company’s project
(2017) CE . : o
participation point and project characteristics
. Contribute to revitalizing BIM work by evaluating the
Choietal. : : itative f ff
(2021) importance of qualitative factors that affect BIM work

efficiency
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Table 2. BIM utilization in construction projects in previous

researches
Author Tasks
Park & Park 3D BIM conversion design, visualization , object -based,
(2010) parametric connection, interference check, 2D drawing
generation, quantity take-off and estimate
Design review, quality assurance in
Planning stage planning stage, BIM design drawing,
overview energy efficiency review
Ensuring detailed design quality, 3D shape
expression, interference check, quantity
Desian stage take-off, preparation detailed drawing,
9 9 constructability/preliminary review of
Korea Land construction method, construction plan,
& Housing LCC analysis
Corporation procurement | BM task execution plan, review of desi gn
(2018) <tage documents and final result report according
© to BIM implementation
Construction BIM data creation,
construction drawing/shop drawing,
Construction interference check and constructability
stage review, alternative review, design change
support, process simulation (4D), quantity
basic data take-off
Rojas et al Cost estimation, phase planning, space programming,
(J2 019) : site analysis, create design drawings, design review,
engineering analysis
M . . . . .
JeZina?r’ Create design drawings, design reviews, BIM modeling ,
('20235 record model, cost estimation, engineering analysis
inl
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Table 3. Measurement factors of BIM utilization level in previous

researches
Author Measurement factors
Kim et al Whether presence of BIM department or not, main reasons
(2014) | foradopting BIM, usage of BIM tools, cultivating BIM experts,
satisfaction and usability of BIM
Joetal Project client type, usage and type of building, project scale,
(2016) scope of BIM application, BIM software, BIM user
Construction project career and BIM career, recognition of
Kict the necessity and importance of BIM, current status of BIM
(2021) organization status and BIM application effects, BIM-based
digital transformation requirements, final results for BIM
projects

Table 4. Level of BIM utilization in previous researches

HEAE2|7| Yol BIM 28 4% HoL 29 oY

=

2.5 AOEHHEY|YX|2~(SCC)

SCCI= AMlgtighnl ALSHEETATA, s=d7]s%
T, QEHAA, T80 ethsHEAVE 2507 3610
20212 E] ALY EC] “ANEALYIHOR Meteh=
WEE HIRZUA 2] IFOIA 22X, 718, ARl &
A A B7IE Sofl 7199 FHIE A2 == 1t
OF'3H= B7IRIFOITHDnews et al, 2022). SCCI= 7|¢E
2 FEH 7194R gU1E Qs AR, 388 2Tt
g 9Ist 71Y ARE Erke S¢S 2 gUIEs7E A
gristol A g7t 18]l 388 E7HEENE F4slol
o] 719 ANEAL SES APISith 20228 AAIE =i
SCCIE AlZ3sEgr} 3091d SeAMANE tidez 1d

=] 7 = (@)
Author N IR O 20228 HIVEHES (Table 5)QF ZTHDnews et
Zuupa Visualization, collaboration, process review, design review, al, 2022).
(2009) error review, quality control, estimating, safety review
3D model base or not, communication with client, b asic .
; . . : o P e Table 5. Items for SCCl evaluation
. design, member interference check, detailed design, atypical
Simetal. ) - . . ) -
BIM design, 4D process simulation, quantity take-off, inte rior o
(2010) 8 " . Classification Items
design review, extract documents for submission,
constructability review Organization size dedicated to smart
; n - - - construction, intell | pr righ
. Design and quality review, design for safety, create desi gn onstruction, intellectual p operf(y ghts
Kim et al. . R - : performance for smart construction, R&D
drawings in BIM, data management, energy efficiency review,
(2014) - . performance compared to sales,
communication, quantity take-off Corporate performance
evaluation R&D performance relateq to smart
Design change, constructability review, quantity review, shop construction, construction site
Kim et al. drawing, area review, modification of modeling, as-built performance using smart construction,
(2016) drawing, simulation, preparing document for presentation, investments performance in external smart
sunlight hours analysis construction companies
Create design drawings, design review, virtual mock-up, Vgrtlcally |qtegrated,
Joetal. 3D control and planning, 3D coordination, cost estimation, Process ho:(lzontaIIAy integrated,
(2016) | digital production, on-site utilization planning, phase planning, lifecycle integration
maintenance scheduling, record modeling C;)vrzlzzi?grfy Technology Digitization, automation,
Cost estimation, phase planning, design review, create design intelligentization, modularization(0SC)
Koh et al. : o . . - ;
(2017) drawings, 3D coordination, 3D control and planning, on-site Organization Organization responsible for, human
utilization planning, digital production, record model resources, strategy, cooperation
The importance of BIM utilization
Quantitative evaluation Qualitative evaluation
Level 1 (0.385) 10.615)
[ [ |
Pre-construction phase Construction and maintenance phase
Level 2 0.116 | |0.104| |0.113| |0.052 0.343) 0.272)
DDE"]ETI;Z“: i and Design reviw Construction plan Construction management Maintenance
Level 3 (0.047) (0.172) 0.124) (0.215) 0.057)
|I||I I||I| I JII]l [[I
Level 3 0.013|]0.017 | [0.010 || 0.007 | |0.078 || 0.042|]0.031||0.021| |0.036||0.020||0.068 0.062|[0.020||0.075 || 0.049| |0.042]|0.015

Fig. 2. AHP structure of BIM utilization level
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Table 6. Quantitative evaluation items for measurement BIM

utilization level

1 Level item 2" Level item
Number of BIM applied projects
Quantitative Separate organization responsible for BIM
evaluation Number of people who can use BIM
Number of BIM software licenses purchased

Table 7. Qualitative eval
utilization level

uation items for measurement BIM

1 Level item | 2" Level item

3" Level item 4™ Level item

Pre-
construction

Planning utilization

Documen —
ocume t BIM model visualization
review and - ——

. Review of building acts
code review

Environmental review
Interference review
Design change

Design review

phase Alternative design review
Structural analysis review
Qualitative Construction Quantlty take-off
evaluation plan Process/prog.ress p!an
Constructability review
Process and progress
management
Construction | Construction | Review of method alternatives
and management | Design change management
maintenance Construction cost and bill of
phase quantity review management

Inspection and maintenance
Document management

Maintenance
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11350] R0 BA510] oo &3, A8 SHA
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Table 8. Career of AHP survey respondents

Year Construction management BIM work experience
career (person) career (person)
~ 5 years 5 7
5~ 10 years 5 2
10 ~ 20 years 2 4
20 years~ 1 0
Total 13 13

3.3 AHP ME2EA

(Table 99} Z0] BIM EE84F 7I5A| BAE1 4%
7Y, BEEI] 07 =A LEKITL 387 7IEA
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011602 7t =& 7IEXIE UEHLE T 92 = BIM
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Table 9. Weights of 1* level item

1st Level item Weight
Quantitative evaluation 0.385
Qualitative evaluation 0.615

Table 10. Weight of quantitative evaluation in 2™ level

ltem Weight Ratio (%)
Number of BIM applied projects 0.116 30.1
Separate organization responsible for BIM 0.104 27.0
Number of people who can use BIM 0.113 294
Number of BIM software licenses purchased 0.052 13.5
0.385 100

E0t QUE TISAIE Higez
2} Q019] 7FSA] Floll 10089 SREE Fol FeR et
st g=d HigE RojsiRien BIM g8Es 71
T e G7IEES AAISII, BIM #8859 5228
HsiA 55 @7hids CM719E o= BIM &

Table 11. Weight of qualitative evaluation
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2" Level 3" Level 4" Level
ltem Weight | Ratio (%) Item Weight | Ratio (%) ltem Weight Ratio (%)

Planning utilization 0.013 276

Document review BIM model visualization 0.017 36.1

and 0.047 137 Review of building acts 0.010 219

code review Environmental review 0.007 144
Subtotal 0.047 100.0

Interference review 0.078 454

Design change 0.042 244

Pre- 0.343 558 o —

construction Design review 0.172 50.1 Alternative design review 0.031 18.0
phase Structural analysis review 0.021 122
Subtotal 0.172 100

Quantity take-off 0.036 29.0

Construction plan | 0.124 36.2 Process/progress plan 0.020 16.0

Constructability review 0.068 55.0

Subtotal 0.343 100 Subtotal 0.124 100

Process and progress management 0.062 2838

Review of method alternatives 0.029 135

Construction 0215 79.0 Design change management 0.075 349

Construction and management : : - - - -
maintenance 0272 442 Construction cost and bill of quantity review 0,049 28
management
phase

Subtotal 0.215 100

. Inspection and maintenance 0.042 739

Maintenance 0.057 21.0

Document management 0.015 26.1
0.615 100.0 Subtotal 0.272 100.0 Subtotal 0.057 100.0
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Table 12. Contents of BIM utilization evaluation scoring standard

Category Evaluation item Point P?a':tg:y Measuring range | Category Evaluation item Point Measuring range
2 0~5% Planning utilization 1
Number of BIM 4 5~10% BIM model visualization 2
applied projects 12 6 10~30% Review of building acts 1
(12) 8 30~50% Environmental review 1
12 50%~ Interference review 8
Separate organization 0 unorganized Design change 4
responsible for BIM 10 — Alternative design review 3 0 point
(10) 10 organization Structural analysis review 2 - not utilized
Quantitative 2 0~5% Qualitative Quantity take-off 4 ~ O~total point
evaluation evaluation - distribution of points
(38) Number of people 4 5~10% Process/progress plan 2 according to project
who can use BIM 1" 6 10~30% Constructability review 7 BIM utilization level
an 8 30~50% Process and progress management 6
M 50%~ Review of method alternatives 3
1 0~5% Design change management 7
~ 0
N;meerqu BIM 2 >~10% Construction cost and bill of quantity | ¢
software licenses 5 3 10~30% review management
purchased .
(5) 4 30~50% Inspection and maintenance 4
5 50%~ Document management 2

Table 13. Results of quantitative evaluation of BIM utilization level

L Evaluation results
Evaluation item . .
Weight Points A company B company C company
Number of BIM applied projects 0.116 12 4 4 4
Quantitative Separate organization responsible for BIM 0.104 10 10 10 10
evaluation Number of people who can use BIM 0.113 11 4 8 2
(0.385) Number of BIM software licenses purchased 0.052 5 2 2 2
Total 0.385 38 20 24 18
Table 14. Results of qualitative evaluation of BIM utilization level
o Evaluation results
Evaluation item - =
Weight Points A company | B company | C company
Planning utilization 0.013 1 1 0.5 1
Document
review and BIM model visualization 0.017 2 1.6 2 2
code review Review of building acts 0.010 1 0.6 0.5 0.5
0.047 - -
( ) Environmental review 0.007 1 0.2 1 1
Pre- Interference review 0.078 8 8 8 7
con;;r:scetlon Design review Design change 0.042 4 3 4 3
(0.343) (0.172) Alternative design review 0.031 3 2 3 2.5
Structural analysis review 0.021 2 0 2 15
Qualitative ; §
evaluation Construction Quantity take-off 0.036 4 3 3 4
(0.615) plan Process/progress plan 0.020 2 1 1 2
(0.124) Constructability review 0.068 7 6 6 5
Process and progress management 0.062 6 4 3 55
i Review of method alternatives 0.029 3 2 3 2
Construction Construction
and Management Design change management 0.075 7 7 7 6.5
. 0.215
maintenance ¢ ) Construction cost and bill of quantity review
hase 0.049 5 35 3 4
p management
(0.272) ; -
Maintenance Inspection and maintenance 0.042 4 3 4 2
(0.057) Document Management 0.015 2 15 15 15
Total 0.615 62 47 .4 525 51
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Quantitative Qualitative Total
evaluation + evaluation = evaluation
(38point) (62point)

(100point)

(point)

- A+ A B+ B C+ C

100 20 80 70 60 50 40 ]

Fig. 3. Evaluation scales of BIM utilization level

Table 15. BIM utilization level by company

Company Quanttgtwe Q“a'“”‘."’e Total Scale
evaluation evaluation
A 20 474 674 B+
B 24 525 76.5 A
C 18 51 69 B+

4.2 Hot At 2N

2 doflAe Tt AdEOFA & CM7I1Y¥9 BIM
g2,F ot mde AAlshl grtsto] olg Salf Sl
CM71¢19] BIM &€& ulolotal &% BIM & &4
Sk9} 719 ANEAMLY|HOZ9] Agto] 7]10i5talAL St
Ch

SEE7H 2 st 3709] 719 25 BIME B+s3 O
Aoz ggsiil Qo 1% B9 E8450] ASZ0
Z 718 =2 Z10F LT 0= SR CM7|¥9] BIM &
g0| gHist Z1o &7 AlZECH

gzt 21t Al 719 25 BIM A Z2AE &= BIM
A AYRE] BIM AZEY 0] B4 59 Zrhd4o
A= RIOI7F LFERA] ZQEOLE BIM AFR7Es 018 4= 8
FrojAlE B7IY0] A7 C719 R =4 FI7HE
Ol BIMO] &84FE =0]7] flaiAlE CM7 Yol BIM
o1=fo] FQsith= Zg & 4= Ath ZR BIM Q1= uif
R|5h= ARCE 71&E 9R0] BIMS 883t 4= Q2 AXA}
AEDAE i OR WSS Ads "Q7t ATt

FEg7te] 2it Al 719 B Z2A EoA] THIAEE, Al
S8 HE, dAHEED], DANE, FEAE SE0A BIM
S o] ggstal o i 1R A E, HdEoME
BIMO| &8L7} HOlX|= ZAOE UERTE 51, edy
AE, 124 E gEoM= A7 €857 B7|¥1 C7]
Ao SEL9F F F4 A0|E HY O ol 7|Yutt} BIM
ggielo] &ol7t rk= Z1E LERILE o]9 Ze At
= S BIMof| st o2 7kA] AIF0] QLOLt Of= AL,
AARY AEAPE Eafior @ RIE ol CMollA] BIM g8
AT HR7F HSsto] 71E ol Xjo]7} st Zio2
AFSEICH

Shim et al. (2010)2] ¢ CMOlA] BIMO] AFH] &
Aot T Yol A EQTlofof Skl LIERGA

A

HHAIR2]D| Yo BIM 284F HoF 2g o

T & Aol A CMOJAIQ] BIM E88 THIAE, Al A
E, AAHZEEo] 7FE o] &8atal Lol AJojg HR
Ch 55t Kim et al. (2016)9] A= AlSHAOA AR}
AAAN] BIM €82 AARE, AISE HE, AISkE 2H
O LIEIGOH CM7|Y9] BIM EE4F0lA =4 "7t
H g5 FARRS B SHAIE ol S AdEoelE
AE0] BIME E&5tal oL CM7|¢2 BIM E& A%
7t HIRSIEA] Lot AL} AAANS] BIM S8 Fet A
SEH ALAIG Eel=dol49] BIM &80] oot 202
FICHEICE

5.4

AL o] ANEAESH | met 7|9 ER ANEAM
AYH7IE AAISH0] AREAAT|P O FEkskal AT
ATIEAS & BIME ZZAEO|A] ZAlsh= B2 AHE
CREstsio] @gXos S8 dEgoR 7¢o AnE
HASEE QloiAlE BIMY] E=Qjo] "4=A ot BIMS X
MEO|A] dHdist TS HHES S8 delstal QAEE
S Sh= CMYF RAFSE] miEo] CMOllA] BIME THYSHAl &
8E 5 QU AREALYZS FSA717] YAl 7143
AR= SCCIE7FE AAlGHL Q1oL AZL BIME THsHAl &
g3 4 Q= CMOIA Q] ANEAE YR H7h= 0|20JA] 1l
QA 2O, BIM €E84F S nfofsis ML E njH|sh AY
Olth. mheta] AdAIgSe|s=golA] ANEAY e43tE
QlaiAlE CM71Y9] BIM EE4FE ulolotal Brske ¢
T= " gsit,

H 0JAl= CM711Q] BIM AIRAF HERS =8 BIM
ge2sF grigsg Agsiol gEeEs e 84
H7l2 FEEH 012 HIEOR CMYRE $d6t U=
BIM AFAIE hAIOZ AHP AES AAISHILE 221}
& g5 JIERE P4 ujEsto] UiRdE FE6hl
LIttt WriRde degrt 388 89Tt 62802
Tl gom gt B 1008 71802 A4 #7hd
7199] BIM €840 mel s5€ FolsiRion 719
AAE7IE 5 CM 7|¥9] BIM 458 H7I6ISL

B o310] Aitg= grist (M71Y¥E BIM 282 B+5
3 0l4) &g5tal QO FHFF7IAE BIM ARE 7hs ¢l
oA Zol7F LEERG AL AEg oM E IEE, Als
A AHE, AANZEE, AAWE, sEE0 F2 €85t
1 o FRAE, HYAEAE 85 o g4
A AE, FRUEAME 7YY Eg4Fol o7t Ass
LIERACE

AT SE0IA Q] BIM E84FS =017] Ql6iA]

stmolanefaE] =2 Ho5H H4S 2024 72 3]



= 7198 AEE BIM 1lsE AAIGH] 22 Q1EE HiX]
Ste AR 71E AdAIGEEIA7E BIME E8at0] 35
£ 58 & AEE BIM 58S LA & Ao A}
S} E=6 BIM 87150 95 M9 Hrt EESH Al
A7} 2 Q5HY CMOIAS] BIM &8 AAANR}F AAAR]
BIM &8¢ HEskl delolhes dTe s3sithiH AAAt
AeEldolAle] BIM =Y wiEA ZdE AoR Alg
Erh

7|E HHAE o E AldSH SCCI B7PIEE 78S
2 BIM &% TriHdEes 5ot 719l BIM &8
T2 SEoE LEo] 7HEap F36ith= ARE0] /L
RAOLE 7]E SCCI B7h= 7199 A g7 d4=9 &
AREE B7IRI¢0] A" eh= AA0IAE 2 ¢+
M= SR CM7199] BIM &87)530] EekskR] 2ot CM7)
o] Ak F7ht 1Skt & AolA] LSS ZUiEY
2 0 B2 Mol Agsto] kst &% BIM €84
T2 O 2ZHOE Olslialr] fIst Sate Z2=HE g 7F
O] FY, toly 24 W gy, Z2HE ofit 2 AF 2
t] S Brteee &dsto] 7P 2 QohH BIMOf thst 8
ZHEDE oRL]E} THSE ANME Ad7]sof tist Hr7iHE S
TEoto] BURSithE 7199 AnEAA gdsto] 7]ojg
4 AS A OZ AlFHLL

¢

I

l

ftol

AR 2

H o9l= 20238ME % A7|tishl o
sl Ko]| oJ5to] S,

519l el ol

References

Cho, C.T., Cho, Y.G., and Kang, H.S. (2003). “The Analytic
Hierarchy Process.” Donghun, Korea, pp. 3-13.

Choi, HXK., Park, J.J., Kim, E.Y., and Jun, H.J. (2021).
“Evaluation and Analysis of the Importance of
Qualitative Factors for Improving BIM Work Efficiency
Using AHP Method.” Journal of the Architectural
[nstitute of Korea, Architectural Institute of Korea,
37(3), pp. 19-28.

Chung, Y.C., and Chin, S.Y. (2015). “Factors Affecting the
BIM Acceptance of Construction Managers.” Korean
Journal of Construction Engineering and Management,
KICEM, 16(3), pp. 11-23.

Denews et al. (2022). 2022 Smart Construction Coporation
Index Report.

Jo, Y.H., Lee, J.S., Ham, N.H., and Kim, J.J. (2016). “Bim
Strategy Plan through Domestic Construction

32 smrsmesre| =2 N25H H4S 2024 78

Companies BIM Project Case Analysis - focused on the
BIM USE of the project from 2009 to 2015 =" Journal of
the Korean Institute of Building Information Modeling,
Korean Institute of Building Information Modeling, 6(2),
pp. 1-11.

Kim, EJ., Kim, J.H., and Huh, Y.K. (2016). “A Case Study
on Practical Uses of BIM in Building Construction.”
Journal of the Architectural Institute of Korea Structure
& Construction, Architectural Institute of Korea, 32(12),
pp. 69-75.

Kim, M.J,, Lee, KH., and Son, C.B. (2014). “An Status Analysis
on the BIM Utilization and Its Improvement Measures
in Domestic Architects.” Journal of the Architectural
Institute of Korea Structure & Construction,
Architectural Institute of Korea, 32(8), pp. 79-86.

Koh, S.H., Ham, N.H., Lee, J.S., Yoon, S.W., and Kim, J.J.
(2017). “Comparison Analysis of BIM Level in the
Domestic and Overseas BIM Projects - Focused on
BIM Journals and Award Winning Projects.” Journal of
the Korean Institute of Building [nformation Modeling,
Korean Institute of Building Information Modeling, 7(2),
pp. 25-35.

Korea Institute of Civil Engineering and Building
Technology. (2021). “BIM Trend Report Vol. 01.” BIM
Trend Report, Korea Institute of Civil Engineering and
Building, 1, pp. 26-29.

Korea Land & Housing Corporation (2018). LH BIM
Utilization Guide v. 1.0.

Lee, CJ.,, Lee, G., Won, J.S,, and Yun, S.C. (2011). “Derivation
of High-Priority Items for BIM Adoption in CM Service
- CM Service for High Rise Building - Journal of th
Journal of the Architectural Institute of Korea Structure
& Construction, Architectural Institute of Korea, 27(6),
pp. 115-122.

Lee, H.C. (2000). “Collective decision making.” Seojong,
Korea, p. 186.

Lee, J.H., Eom, SJ. (2013). “BIM Applicability Analysis of
the PMIS Modules using Component Business Model.”
Journal of the Architectural Institute of Korea Structure
& Construction, Architectural Institute of Korea, 29(10),
pp. 125-132.

Lee, S.Y., Ham, N.H., Kim, J.H., and Kim, J.J. (2013). “A
Study of BIM-based Construction Management Work
Process Development in Design Phase.” Korean Journal
of Construction Engineering and Management, KICEM,
14(6), pp. 90-101.

Messner, J., Anumba, C., Dubler, C., Goodman, S., Kasprzak,
C., Kreider, R., Leicht, R., Saluja, C., Zikic, N., and
Bhawani, S. (2023). “BIM Project Execution Planning
Guide, Version 3.0.” Penssylanaian State University, pp.
11-23.



HHAIR2]D| Yo BIM 284F HoF 2g o

Ministry of Land, Infrastructure and Transport (2020).
Construction Industry BIM Basic Guidelines.

Ministry of Land, Infrastructure and Transport (2022).
Promotion of [Smart Construction Activation Plan
S-Construction 2030.

Park, C.S., and Park, H.T. (2010). “Improving
Constructability Analysis Tasks by Applying BIM
Technology.” Korean Journal of Construction
Engineering and Management, KICEM, 11(2), pp. 137-
146.

Rojas, M.J., Herrera, R.F., Mourgues, C., Ponz-Tienda,
J.L., Alarcén, LF., and Pellicer, E. (2019). “BIM use
assessment (BUA) tool for characterizing the application
levels of BIM uses for the planning and design of
construction projects.” Advances in Civil Engineering,
Hindawi, pp. 1-9.

Shim, J.K,, Yi, HI, and Kim, J.J. (2010). “A study on the
Analysis of Building Information Modeling Factors
of Construction Firms Using an Analytic Hierarchy
Process.” Journal of Korea Institute of Ecological
Architecture and Evironment, Korea Institute of
Ecological Architecture and Evironment, 10(4), pp. 123-
130.

Shim, JK., Yi, H.I, and Kim, J.J. (2010). “A Study on The
Possibility of BIM(Building Information Modeling)
Application of Construction Management.” Journal of
the Korea Digital Architecture-interior Association,
Korea Digital Architecture:Interior Association, 10(2),
pp. 49-60.

Zuppa, D., Issa, RR.A, and Suermann, P.C. (2009). “BIM's
impact on the success measures of construction
projects.” In Computing in Civil Engineering, ASCE, pp.
503-512.

29F: 32 AntEAMO] EdstEd met 7199] ANE HE7IHOR HEks fls -IdsAtolAlE ATtEAM st oz Hpt
w1 QAT TIELE ARtE Aol Edshs ARIANRL SiEEE Z10] ORleh WAL, AR AEAIITRAL AISAH S A
2R E FoIx} A EE50] B71E0] St 0jok ST mWta] & AFLolAlE AEAIGHE] oA CM7]IIC] BIM &8
=g S80l7] ?lo BIM &8-&0] tioh E7H2E S AAlstal E7kstalAt St & A5to] ¥ e BIM g&8=d 7HEXIE A
gat7] 2lol BIM ARAIS S Q2 AHP SEFARE HAISIALL AFdE duks 37t Hdol E&517] ?ldl H3t A7 BIM &
S5 IS 5ol UIshalx} it 871 2t S J 7oA = BIM ALE 7Hs Aol 719 xjolE HRlL g
B7MoIME AR, AISE HE, AAMZHET0) 2 851 A= 20z UERITEL BIM 2d3kE QldliAs Akt
SNz Ero JE use AAIslo] BIM 8853 S JolAI7|1l AT =dof 210] BIME-E0] et deitl &8
715 B AL AAZEEQS 2oz AlRHLL 2o R 2 AF0)A AAS RES E8oto] O B2 7ol tiet E71E
A5, 71 dik= CM71 9] AntEA/EO] Zekat BIM =9 2dstA 710e 4~ A& 210 = A EITh

7|19 : BIM, ZIEAIGEEI71Y, BIM 845

stAMDE[ors] =2 E H25A H4S 20244 78 33

it



