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Physical asset management (asset management) is an essential
tool for modern organizations to maximize value from their
properties. In present, various digital technologies, such as BIM/
CIM, digital twin, and AI/ML, are widely integrated with different
aspects of asset management to attain digital asset management.
This article presents fundamental concepts of digital asset
management, which is the alignment between the asset life cycle
and the digital information life cycle. These concepts are primarily
based on the ISO 19650 and ISO 55000 series. A use case in
Thailand is presented to illustrate the implementation of digital asset
management to an actual construction project.

Physical Asset Management

Asset is defined in ISO 55000 as “item, thing, or entity that has
potential or actual value to an organization.” In general, assets can
be categorized into two main types, namely, physical assets and non-
physical assets. The AECO (Architecture, Engineering, Construction,
and Operations) industry primarily focuses on physical assets,
including houses, buildings, infrastructures (e.g., road, bridge,
airport, and tunnel), and utilities (e.g., water, power, and
telecommunication). Thus, the term physical asset management
(asset management) refers to “the coordinated activity (e.g.,
approach, planning and plans, and implementation) of an
organization to realize value (i.e., a balancing of costs, risks,
opportunity, and performance benefits) from its physical assets”
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Figure 1. Digital asset management concept
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(IS0, 2024).

Asset management can be applied over the asset life cycle,
which consists of various stages, such as planning and design,
construction, operation and maintenance, as well as renovation and
retrofit, as shown in Figure 1. Each stage encompasses unique
activities and processes.

Digital Adoption in Construction

The survey by Deloitte Access Economics (2023) reported that
the construction industries in Japan, Australia, and Singapore must
encounter several challenges, including economic uncertainty
(56%), cost of raw materials (51%), lack of workers with suitable
skills (48%), higher labor costs (47%), and staff turnover (44%). To
address these challenges, construction and engineering businesses
have adopted various digital technologies, such as building/
construction information modeling (BIM/CIM), construction
management cloud software, internet of things (IoT) and smart
sensors, digital twin, Al and ML, and blockchain.

This survey also emphasized the importance of digitalization on
construction business performance, which was rated as very high
(15%), high (30%), and moderate (36%) impacts. The construction
businesses in those nations realized various benefits from digital
adoption, such as increased productivity (34%), reduced costs
(31%), and increased quality (31%).

Digital Asset Management associated with
Project & Asset Information Management

Digital asset management involves digitalizing asset
management processes by adopting and implementing well-chosen
digital technologies to achieve specific purposes. Each stage of the
asset life cycle entails distinct purposes, which can be attained by
different digital tools. For example, BIM can be used to facilitate
project planning and design. Facility owners use smart digital twin
platforms for the operation and maintenance of their complex
facilities (Likhitruangsilp, 2024).

Digital asset management is primarily associated with digital
information management throughout the asset life cycle, which can
be defined by two information models (ISO, 2018a):

1) Project information model (PIM) for project-related

decisions in the delivery phase

2) Asset information model (AIM) for asset-related decisions

in the operational phase

In addition to aligning with the asset life cycle, digital asset
management needs to incorporate the information life cycle. The
common data environment (CDE) concept can be used for managing
information during project delivery and asset management. Each
information container within the CDE is one or the combination of
the following types: work in progress, shared, published, and
archive (ISO, 2018a).

Figure 1 displays the digital asset management concept, which
aligns the information life cycle with the asset life cycle. As can be
seen, digital asset management for a certain purpose in a stage of the
asset life cycle encompasses various stages of the information life
cycle, including data creation and collection, data processing, data
storage, data analysis, data presentation, and data disposition.

Use Case: A BIM-based Digital Twin for
Real-Time Construction Pollution Monitoring

A use case of digital asset management is a BIM-based digital
twin for construction pollution monitoring in building renovation
projects (Pham, 2023). This research was motivated by the fact that
building renovation activities often lead to pollution, such as noise,
dust, and vibration, which can pose health and environmental risks.
Thus, it is necessary to monitor real-time pollution levels to ensure
that they do not exceed the limits specified by relevant construction
and environmental laws and regulations.

F. AHE R E E A, EhL E) ] #85 (1S0, 2024)

Ty b=AxA YAV M, RLTIRT LIS, &hml - %5
Ak EH RS, VI R—Y a3 yRBBE Vo Tk BB
BENPSRDLTEY bDIFAL TH AL 2 NVIChlo THEHT AL
EHNTED, FAT—VI2F, BHDOEHR 7O A5 %
ns,

BEREICHEIZTOAILEA

FUA FTZRRATT ) I ADHAE (2023) 1Tk BE.
HAR, =2 Y7, YU MR- VOBBEERI. RO
FATEREWE (56%). EMEE (51%). BMURZAF N %
Fo W ORI (48%)  NFE D 5 (47%)  BERE (44%)
e, W OPOREICER L 2T NER SRV, 29 L7
MECHR T Bz, B0V T Y VI EE,
BIM/CIM., B#Z&EH 7 5 FV 7 r7 27, IoT £ X< —
PevH—, FYFLYAL Y, AIRML, 7uvy 7 Fz—
Vi ERA LTV T VEMERH L TW5,

CORMETIE, BRFEOERICBILZ TV I MEOEE
DS TBY ., 2B [FEFITEHV] (15%). [F
W] (30%). THHEEE] (36%) LFFishTwbd, ThHD
E oA AEtkomE (34%). 2 2 - OlIRE (31%).
MEDIME (81%) &, FYZNVEBAILLLREALRRAY ¥
FE2FEERL TS,

Zazb - 7EYMERIRIAVMCE
BITBRTIOANTEYMIRIAVD

FIINTEY FRATVRAV M, BEDHWZ KT 5
722, BYISGRINENF YV Y VEMZRE - BAT S
LG, TEY IRV AV I NDTUERE T I NMLT S D
DTHb, Ty bDITAL TV AL 7 VORERITEEREN
BEBLHWEHY, BRHEFIFZNY—NVIZEVER TS
ENTED, 221X BIMIZ7u Y= b oihlR ikt
ERDICTHDIHHTE B, Wik AH, B i
DEHERFICAI = T IINIAL VT Ty VT +—L%
FJH L Tw5 (Likhitruangsilp, 2024) o

FIINTEy b=A I AV MI FWXTEY bDFT A 7
YA I NVEB LTIV INVERIAT A PEHELTED.,
CHIEFE2ODHERETFTNICEI o TERT HIENTEX S
(ISO, 2018a) :

1) 7uvzs VERBEBICBILZ 7Yy NEHOE

BogEozdvo7ray s MEBETV (PIM)

2) BABEEICBEFET7 2y NAMOBEEREDIZDDT

£y MEBEFL (AIM)

FIFZNVTEY bATIRA Y ME, BEDTA T7H A4 7
CHbELETTERL., HHROIFTA 74 7V E2lAAL
VENH 5, ili7T— 555 (CDE) oM&ik,. 7udx
7 VOEHERT £y AT A Y MBI A ERA R R
T& %, CDE Tld. #frh¥%. 6. AW, 7—A24 7
DWITNh, FEFZZOMAAEDLEE L TEEMSBM S
Tw3 (IS0, 2018a) -

K1, BHROTA ITHFA I NETEY FDFA THA Y
NERBESERTFTIINTEY PRI RX Y NOMAETDH
b0 RThbhb L2, 7Y b FAL4 TH AL 7 NVD—D2DE
BCBFBHBHDDDFI I VT Y FAT AV E
. F—y 04K - BUE. Ty 0, F—y1RE, F—%
Gt TR, TG E, EHROSL 74 2
DR A RBBEZLELTW5D,

[EHBN] BEFLODIVFINELLEZLY
IDEHD BIMA=ADTFI2IVIA
FIINT Y FATVA Y OFHE LT, BEoss
Tuy s MIBIFAHEREE=2Y YT DD BIM
R=ZDFIINIA Y%L Y HIFS (Pham, 2023), B
DB W, KB EDORETOENLI ENEL .
HFERBRED ) A 7 % 255 REMEEYH 5 & v ) FHFEITHK

Asset Management Journal 15



The digital twin (DT) platform comprises five main elements:
physical entities (PE), virtual models (VM), services (Sc), DT data
(DD), and connections (CN), as shown in Figure 2. The DT
architecture includes BIM models; IoT sensors; as well as data
storage, integration, analytics, and interaction with the physical
environment (Pham et al., 2025).

Static and dynamic data management in the platform was
designed in accordance with the CDE concept outlined by the ISO
19650 series (ISO, 2018a&b). The Level of Development (LOD) for
each element of the BIM models were carefully chosen. Figure 3
shows the BIM models of the renovated facility. In addition, the
Level of Information Need (LOIN) was also meticulously defined to
design the real-time pollution monitoring system of the platform.
Figure 4 displays the real-time dashboard and interface for
monitoring pollution levels at the site. Detailed discussions of this
digital platform can be found in Likhitruangsilp (2025), Pham
(2023), and Pham et al. (2025).
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Figure 2. Five elements of the BIM-based DT platform (Pham et al., 2025)
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Figure 3. BIM models of the renovated auditorium (Pham et al., 2025)
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Figure 4. Dashboard for monitoring vibration levels on the site (Pham et al., 2025)
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Summary

Digital asset management implementation is a challenging task
for all stakeholders in the AECO industry because they must deal
with complicated asset management processes and sophisticated
digital technologies. To address these challenges, they need to
understand the fundamental concepts of asset management, merits
of digital adoption, and their integration. Successful digital asset
management implementation helps the AECO industry attain its
value.
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