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Abstract A construction project's digital environment is progressively advancing by integrating Fourth
Industrial Revolution technologies such as Al, big data, and BIM to optimize productivity and efficacy.
This is particularly evident in some construction information systems where a varied set of data is
archived and administered, but with the advent of Al and big data technologies, efforts to collect and
analyze existing data encounter challenges owing to difficulties in automated extraction, necessitating
the creation of separate Al training datasets. This problem can be solved efficiently not by changing the
data sharing system between the ordering agency and the construction site, but by converting the entire
construction project work system to a digital environment. We established a digitalization strategy for
public construction project information that reflects changes in information technology and
environmental changes in the construction industry. Based on an analysis of the internal and external
factors in the construction field, we conducted a SWOT analysis and surveys to derive key success factors
and devised a direction for the digital transformation goals. As a result, with the goal of openness,
automation, and intelligence, a vision was set to digitize all construction project information by 2030.
Four implementation strategies and eight implementation tasks were implemented, including opening
and expanding construction project information, automating construction administration, and making
construction information intelligent.

Keywords : Construction Project Information, Roadmap, Digitalization, Digital Platform, CALS

E =7 FEUEROIA A2 AHARIAEIHCALS) AHG(23 AHAGHRESE A718 E B0 R SE S
*Corresponding Author : Seong-Jin Kim(Korea Institute of Civil Engineering and Building Technology)
email: sjkim72@kict.re.kr

Received August 2, 2023 Revised August 25, 2023

Accepted September 1, 2023 Published September 30, 2023

776



-
o

:

A4 AR OAGs ek SYo] B A7

[¢]

=

—

1. M

1.1 A7 g & =X

2 431 AISHA7)7E St ALl 6 -BIM
5 TRt Au1%o] SAEA AAARIE 7129 ¢
SAACNA Holut PAL AAR) 4GS 25 9
o A AEe AYARIS St A T
olHE 4 SRS BAG T o] AudsiAL
4 Aol AR P oA el oA T
3 BeAAES AUske AL Tkt

AARL A&H o YAYstE FAsA, WF
B3k @4 o] A RIAACNA Letel BuAA=
wistElo] givt. Lokl BRI EdEoRA Folw
BISHE Alel A dlolER A Tefehs PaloR
Aelo] ARAZE B3t AAH A4z w7t s

24 @4 2
glou}, 8t %
Ao BB %
oI, A% FHt Yo
U mP ez Bl YolA ol
ek, ol glal, H AL Y Hleol

131l B PIRREE SYLUT 39

T =

o] o}2l9] Wo] Al SsHlo|EE FEsHE

82 A48
& Qe PuAA W
g 244 IRAAE 97

L2 A7 OA" AAAY

22A4 AggEe o

74 ek ol 9 e 2
Edz gAgs} 4% 28

dhgshag g,

H
o

Ho| fAds} Hekg Hsh| st
AR kY] ol Ee AR
JHst Aol HHE E‘—’“ﬁ}“% SWOT
%H 511’“*%‘&01— EE = qx]ew

-

EH
[=]

oo

o MV ya > o

777

E4), A53F AHCALS 712AE A} B4
A, ALATARIC] HHB} L=Q AL 9 BA

A, SWOT £41g B3 tiAg A4Agle] 34l
:11 3_0] E%

oA, vld, &3, A 5 XU AA
1.3 97 58

Z5oke] OAY 28 A7 A4 tAE 23
et HEah 240 18 71%6&/&1 5 871 REow
TFEET OF UAE FEORE AAAYAES} BIM
RO BEAA, FAVF & AR FAR FLRE

88(2017)2 L& AHEIE AASHEA SLERE

g opet AR =0 AAEAY AES St Be4de
AAIBIATHLL £3(2015) AHARIGEHAI AR oA
GIS 9)H AR WS F&=5l0o] ZAAJEE- HA-015] 71
BE 7MHoR AT 5 Sle ALY 7589 Al
AlSHTH2].
22H2014)= IEHE
7kst7] skl EESHE 4
=4E 9% Mt
249749 BIM B3 A3
AZLS Y5t AA £ LALYAS
71E AL FE QAR
A" el GIS Xmﬂﬂ%POP
] E%Ma BIM #Ho] &

H9o olo] BIM FEE &

28 EFAA A BIM
AAtATHA]. ==1(2019)2

TZ ujolsty BIM ghat U
EESHITHAL

Az

BE AREA £Y, B4,
Y Bl AARIBe B
ole

= A4 S4Rske 371] °HL T&, Hlolg A,
OAEs}, 2 dgy 2oz 28 4 Qi

A, el 2o @9@1 RAPs1T7} Zhast
I 52 7832 QI8 k5 okAQ] thssl HkE &
A 5 Y ARt Fastel AEsHAsRe) A
o] 718k T Sick. AP L st cfu]at
of BRIl Ao o} Izt 5L Srfahs

Aze ke AEsh Aoz wsksha gtk HHE

=



23]
=9

A7) &SRR A24A A9Z, 2023

2|8 (smart construction 2025)
7+ AUtE AAPHE AEHoR
Jom, AntE §-E3t AM7|eo g 4 &
AR Q] AL -QEA A dRAIEF S
AL 70}94'0}3’— 23 5 AEHAE
g5l 9»1‘4[5] = 30t AAALS] 70% ol/do] T Amt
Ad'E 49 4 JAE AfHsto] BIM % HXE

Agko] FF 450 3lom, o= ‘Al 9 BlEolH

71&'0]l 4 71eE AYFE A& Agsta UrHol

=A, dlolel BA7E /43tERAL ToT 5 HolE
o] EFstal Y- th&F HlolErt FUkskaL glow,
SOC A FopollA] Hlol /ol s &8 tAE
EAEE /Ndsto] A3k ARA BAS vk §
ol

AR, ICT 71&o] F25HA Lxgtol wet AMAA
T fAg Ho R0 Het a7 Frkekal Qlrt. A 4b
ol 24 "AE Agho]| wi=A JIP=| 1 9o, I
¢ AAAES 2 HAE 7 FA0E PArdol A
A= QI T APAMIERY] 20 ks AMI A S

o W2d, AMAL 99.22 FFYH 117.2, Av|AY
108.7 Bt} A yehdth E3 AHY =584
‘1649 100 7|1£0o& '1749 106.4%2 FHS 42 &

lﬂ‘i

‘184 102.7, '199 100.1, 20 99.2% 5 HET}E
e S Uehfn UeHyl. wetd, A4 3o
BIM, Al, 7MHJEA(XR, eXtended Reality), SHE 5
Rt A 714e HEAA mEAoklA 714
AQlo g Agto] Wasitt

A, F2i} Moz olg) vhw-gg FHoR
AgE WA, dZolH ANAFES AL 5 Y Bl
A 7le 8771 3718k Atk @A, BIM 71e XR 7]
& 52 dAISte] bAE EA 7Rt g HAE A 3
A BaEARl S AR 71&o] sl AUt oot
gsto], 94 9 58 TS BHor uEE S0
og /KJ-}S‘_Z]—Q?B‘]— 2= o]‘_—_ 7HB]——% XR Eﬁ;& e oq:’L
U, A5E9 AARE 4E AlsE 5 A I
oA LE XRZ 7IRte 2 AH AY AHlA 71& 7

o]l
y 120

2 4% @77k 135 Ukl
2.2 29| CIX|E A Xz 345}
UFe 20184el AxYlE WY HEUY

(manufacturing extension partnership)2 TH5}]
CAD A9 4l71& 78 oluzt AR/VR 7l A&
3k Oxg @4 AU(DAOR]D), AFIESEE o835t A
AAA#E](Procore), ThFet OSC A §Al(Katerra)

1. BIM Activation ‘

‘ 2. CALS System Expansion

3. Building BIM-based
Integrated Platform

- -
il @ dEslahIlshm?m of W.Es-haseddpmness (@ Rearganization of the construction T
[4 Quartile] and construction cost integrate project Information system and @ Development of i overload | | ® D 1t of VR/AR
o mansgement system, 9.2 advancement of the electronic delivery | prevention technology, 10.0 technology for efficient construction
— 5 . system for design and completion project management, 9.2
@ Preparation of BIM introduction plan books, 8.3 ® Development of road occupation
and standard maintenance, 8.3 {connection) permissible section analysis
. . . [ e .
@ Establishment of infrastructure for fechnologh, 83
@ i of integrated CALS overseas supply and expansion, 8.3 @ Compensation ratio prediction
information DB, 8.3 4 technology development, 8.3
@ Reinforcing the disclosure df CALS @ Development of risk prediction
[3 Quartile] ® Development of consfruction work @ Construction project information Information Services, 7. technology such as slope collapse, 8.3
@] support service using BIM information, system operation/maintenance and
67 advanced CALS system functions of @ BIM-based integrated platform
affiliated organizations, 5.8 development, 8.3
e .
@ Expansion of the construction project
information system to local & Developmen} of public and private
: governments, 5.8 | construction prpject information sharing
[2 Quartile] technology, 4.
@ Development of a smart construction .
project management model, 4.2
@ Building a library production and
utilization support system, 3.3
[1 Quartile]
@ Laying the foundation for linkage and N " (@ Development of technology for
utilization of BIM and mai @ Establish fc;"z::f;"‘f" material quality | |, \tomatic collection and utilization of
management system, - ¥ . intelligent construction projgct data, -

Fig. 1. Past CALS Performance Analysis Result
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Table 1. SWOT Analysis

Strengths

Weaknesses

‘Emphasis on the need for
distribution and utilization
of information generated
throughout the entire
construction project
lifecycle.

-A system for the organized
management of
administrative data from the
design, construction, and
maintenance phases of
construction projects.
-Strong government
commitment to
construct/improve an
integrated construction
project information
management system.

‘Whereas a latent demand

exists for diverse
construction project
information, its utilization is
low.

‘Whereas information policy

and roadmaps are
established, the support
system is relatively lacking.

‘A segmented information

management system for
each operational phase is
still established.

Opportunities

Threats

‘Various needs to establish
an information management
system for the joint use of
construction project
information.

‘Expanding policy support to
foster an environment for
the opening, sharing,
utilizing, and integrating of
public data.

‘Rapid development and
dissemination of various
digital technologies,
including Al, big data, and
digital transformation.

‘Lack of a scientific

administrative system based
on data for symbiosis
between public and private
sectors.

‘Inadequate implementation

strategies to encourage both
public and private sectors
to open their held data.

‘Increased demand for

raising the stature and role
of institutions possessing
management expertise in
Construction CALS.
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Table 2. Critical Success Factors Derived from
SWOT Analysis

Critical Success

SWOT
Factor
Analyze the current status and
limitations of Construction CALS to
establish a data-centric Construction Information

CALS business service support system.
Actively utilize public data shared
according to the public data disclosure
policy for the efficient execution of
construction projects.

sharing and
utilization based
on demand

SO

Establish a support system to alleviate
conflicts between public and private
sectors arising from data sharing and "

. . Transition to a

service provision. ) )
ST - service-centric
Enhance the stature of Construction
. system
CALS through systematic management
and service provision of construction
project information.

Introduce the latest ICT technology to
meet industry needs for construction .
. . L Enhancing the
project information in response to o
. . utilization of
various environmental changes. X
WO - construction
Strengthen the policy support system .
- e : project
for the efficient utilization of public . .
X o information
data opened from various domains in
construction project informatization.

Shift the core value from data holding|
to sharing, and deliver services that can|

be perceived to match the objectives of| L
Application of the
data users.

wT Proactively present and lead the latest ICT
technology

intrinsic role in construction project
informatization policy and support
system required by the industry.
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Table 3. Vision/Goals/Implementation Strategy
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| Vision ‘ l

Digitalization of comprehensive construction project information by 2030 |

| Goals l l Openness l l

Automation/Simplification l l

Intelligence |

Establishing a
construction big data
utilization ecosystem
accessible to everyone

Digitalization of
construction operations
for construction

Implementatio
n
Strategy

administration innovation

[@ Technological innovation
and systemic reform in
preparation for future

construction

Bl Performance revision and
dissemination of construction
information management systems
leading the digital era
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M Building an Ecosystem for Construction of Big Data
Accessible to Everyone

- Creating an environment for the use of an Intelligent
Construction Digital Platform

- Building a Construction Digital Platform for public and private
utilization

- Bstablishing a construction information utilization ecosystem
through customized analysis services

- Improving the BIM utilization environment that promotes
digital integration and convergence

- Developing practical BIM standards to promote construction
digitalization

- Developing a digital twin-based BIM utilization management
system

M Digitalization of Construction Tasks for Construction
Administration Innovation

- Building a digital foundation for construction site operations
to enhance work efficiency

- Reforming the digital-based construction site work
environment

- Improving the digital sharing environment for construction
project information

- Digitalization of construction management system for
scientific administration

- Digital transformation of construction administrative tasks

- Improving the support environment for data-driven
decision-making in business management

B Reforming and Expanding the Performance of the
Construction Information Management System Leading the
Digital Era

- Stable system operation, maintenance, and improvement

- Operation and maintenance of the construction project
information system

- Enhancing the functionality of the construction project
information system

- Improving and expanding construction information standards

- Expanding and proliferating the use of the digital
construction work management system

- Supporting a digital construction management utilization
environment to eliminate blind spots in information
management

- Expanding the application of a unified compensation
information management system for land compensation

B Technological Innovations and System Reforms in
Preparation for Future Construction

- Establishing a construction digital environment using core
ICT technologies

- Establishing a foundation for Al and data utilization to create
value from construction information

- Establishing a distributed storage foundation for mediating the
construction digital content

- Establishing a virtual reality-based foundation for extending
digital construction technology

- Strengthening proactive policy support to activate digital
construction

- Updating legal systems in response to changes in the future
construction environment

- Policy support for creating new markets for sharing and using
construction information
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