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BIM based Construction Project Case Analysis for Facility Life
Cycle Management from the Perspective of the Client
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ABSTRACT: From the perspective of the client, the value of information for use in facility management is very low at the point of use.
This is because the facility owner, who is a non-professional, cannot accurately request necessary information from the perspective of
long-term facility life cycle management. The purpose of this study is to define the information necessary for facility management and to
analyze the project operation method to procur this information to the client using BIM. To this end, this study analyzed the role of client
and contractor, project delivery process, standards, and submissions in the BIM-based procurement area through USACE Air Force Hospital
project case analysis. As a result of the analysis, if the client, who is the subject of facility operation, defines in advance the type and input
method of necessary information in the operation stage, the client can receive the BIM optimized for operation from the contractor. The
results of this study can be used to establish standards for receiving information necessary for establishment of procurement process and
facility management of public institutions considering BIM introduction.
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1. Introduction

Information used for facility lifecycle management is
prepared by contractor selected by facility owner. However,
information created based on 2D drawing causes sudden
loss of information as the project progresses. On the other
hand, it is known that the quality of information written based
on BIM does not conceptually cause loss of information,
and can secure a high level of information quality in the
operation stage (Sacks et al., 2018). From the facility owner's
point of view, BIM offers the benefit of minimizing document
errors and emissions, rework, construction cost, project

duration, and claims and litigation (Computer Integrated

Construction Research Program, 2013). However, the
maijority of facility owners do not clearly set the purpose of
using BIM to contractors in the project planning stage (Volk
et al., 2014). This is because the facility owner only restricts
the implementation of BIM to simply receiving the BIM model
from the contractor. If the purpose of using the BIM of the
facility owner is clear, documents and information necessary
for operations can be defined in advance, and BIM services
can be provided by defining contract requirements in detail
(Giel and Issa, 2016).

In order to provide the necessary BIM services to facility
owners, project documents that should include BIM related

contents include team selection documents, contract
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requirements, and BIM project execution plan., Choosing
the right team based on contract requirements is the basis
for a successful BIM project. In this regard, the BIM project
execution plan (BEP) serves as a tool for the project team
to manage BIM performance according to the requirements
of facility owners defined in the contract (Lin et al., 2016).
BIM contract requirements can be added to existing design
and construction contracts, or included as an appendix. For
facility owners who perform BIM once, it is advantageous
to include BIM requirements in existing contracts to
simplify documentation. On the other hand, for facility
owners who need to perform BIM repeatedly and long—
term, it is advantageous to add BIM contract requirements
as an appendix. Because BIM is constantly evolving, it is
possible to simplify the task of updating and modifying BIM
contract requirements (Cavka et al., 2017). In addition, the
same appendix can be used repeatedly for key contracts
in design and construction. Finally, risks arising from
information inconsistencies can be minimized.

However, it is difficult to find a case where the BIM project
was operated for the purpose of managing the facility
lifecycle in advance from the perspective of the facility
owner. This study intends to conduct an empirical study on
the BIM based project delivery process from the perspective
of facility owners. To this end, USACE's Air Force Hospital
construction project data that was conducted in Korea was

analyzed.

2. Literature Review

2.1 Role of BIM in FLCM

Building Information Modeling (BIM) is a digital
representation of physical and functional characteristics of
a facility (Sacks et al., 2018). A BIM is a shared knowledge
resource for information about a facility forming a reliable
basis for decisions during its life—cycle, defined as existing
from earliest conception to demolition (Lam et al., 2012). A
lot of studies to analyze the effects of sharing and utilizing
information accumulated in BIM have been performed
(Singh et al, 2011; Oraee et al., 2017; Liu et al., 2017).
However, most of the researchers are focusing on process

improvement and quality improvement in the architecture,

engineering and construction (AEC) field, not the facility
management (FM) field. Ham et al. (2018) and Lee et al.
(2012) analyzed the economic impact of design errors
accumulated in the design stage on the construction stage
through BIM—based design validation. Lee et al. (2019)
quantitatively analyzed the processes and effects of BIM—
based digital fabrication using a queue model. Ham et al.
(2020) proposed an optimal decision—making methodology
for the allocation of BIM staff to be used in the construction
phase. Ham and Lee (2018) conducted an empirical study
on the safety diagnosis process for aging facilities utilizing
BIM and laser scanning.

Project stakeholders (e.g. architect, structural engineer,
contractor, facility owner, etc.) have different responsibilities,
expertise and requirements for the creation and use
of BIM (Travaglini et al., 2014). Therefore, the value of
information may vary depending on who uses the BIM
that has accumulated abundant information (Fadeyi, 2017).
In particular, the facility owner is the end user of the BIM
information and receives the accumulated information from
the previous workflow (Liu and Issa, 2013). The information
supplied from the contractor should perfectly reflect the
requirements of the facility owner, but it is difficult in reality.
Because not only do project stakeholders ultimately use BIM
to perform other tasks, but when the information generated
by each task accumulates in BIM, it becomes a huge chunk
of information. It is very challenging to extract only the
information necessary for facility lifecycle management from
the BIM that has become such a chunk of information,

On the other hand, as a concept related to information
exchange using BIM, Model View Definition (MVD) is a very
broad and diverse subset of the entire IFC schema for
explaining information exchange for a specific work process
(Hietanen and Final, 2006). MVD can be narrowed to a
wide range depending on the end user's requirements for a
specific workflow. In MVD, architects can provide structural
engineers with a model for reference to the placement and
design of structural elements (Nawari and Sgambelluri,
2010), or a contractor to provide a model for calculating the
bill of quantity (Gokce and Gokce, 2013). Also included is
a case where the contractor provides facility owners with
data such as construction operations building information

exchange (COBie) for operations (William et al., 2013). As



seen in the examples of MVD, the requirements for the
information of the end user are very important because
the subject generating the information and the subject
using the information are different (Lee et al., 2016). If these
requirements are not clear, it becomes a BIM full of useless
information. In addition, since all information included in
the BIM is not necessary for facility owners, information
necessary for operations must be regenerated. This is a risk
that additional costs and resources need to be put in from

the perspective of the facility owner.

2.2 Loss of Information Value for Facility Lifecycle
Management

The main information that can be used to manage the
facility lifecycle of buildings is as—built documents delivered
from the contractor after construction is completed (Klein et
al., 2012). As BIM became mandatory, BIM was added to
as—built documents (Glema, 2013). However, despite these
positive change, the value of information available to facility
owners is very low. The main causes of the decrease in
the value of information available to facility owners can be
analyzed in two aspects: project delivery process (Cavka et
al., 2017) and interoperability (Lavy and Jawadekar, 2014).

First, in the project delivery process, a lot of information is
accumulated in the BIM. In an ideal situation, BIM, which has
accumulated a lot of information, can be considered to have
high utilization value. However, contractors participating in
the actual construction project try to fulfill their respective
responsibilities specified in the contract. As a result of this,
only the BIM as a lump of accumulated work information
of all participants remains, not the BIM that can share
information from the perspective of various participants. In
most cases, as—built BIMs that are finally delivered to facility
owners contain a lot of information that is unlikely to be
used in facility lifecycle management.

Second, interoperability problems of submittals may
occur at the time of facility lifecycle management. In other
words, as—built documents, including BIM, were delivered,
but interoperability issues could lead to problems where
information could not be viewed, modified, or changed. If
the necessary information cannot be extracted from the
BIM in a desired format, or if the effort put into this process

is excessive, the usability of the information will inevitably
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decrease. Even if an IFC file is delivered to solve this
interoperability problem, the same problem situation as BIM

occurs again to utilize the information contained in the IFC.

2.3 Construction Operations Building information
exchange (COBie)

As discussed above, if the requirements of the end user
are unclear, useless information accumulates in the project
delivery process. As a result, a problem arises in that the
facility owner must regenerate information for managing
the facility lifecycle. In addition, the interoperability problem
of BIM—related data is a problem to be solved from a
long—term facility lifecycle management perspective. In
this regard, many studies have been conducted on the
exchange of various construction information led by the
National Institute of Building Sciences (NIBS) (Eastman et
al., 2010). These studies include the construction operations
building information exchange (COBie), specifier's properties
information exchange (SPie), and the BIM service interface
exchange (BIMSie), and building automation modeling
information exchange (BAMie) (Baldwin, 2019). In particular,
COBie is an information exchange format developed by
USACE and is a standard for information exchange based
on IFC (Sarel and Nishaant, 2015; East, 2012). COBie
consists of a total of 20 worksheets, etc. instruction,
contact, facility, floor, space, zone, type, component,
system, assembly, connection, spare, resource, job, impact,
document, attribute, coordinate, issue, picklist.

There are two ways to enter the data required for facility
lifecycle manage in the COBie spreadsheet (Yalcinkaya
and Singh, 2015). One is a method in which the operator
manually inputs information into an MS Excel sheet
according to the guidelines, and the other is a method
of extracting COBie through BIM software. The method of
extracting COBie through BIM software is divided into two
types. The first is a method of extracting IFC or IFCXML
files from the BIM model, and converting the extracted files
into XML files to convert them back to Excel. The second
method is to create a COBie spreadsheet file directly from
BIM software. In particular, in the case of USACE, Autodesk's
Revit is specified as a BIM authoring tool, and COBie is
extracted through the Autodesk COBie Toolkit installed in

Revit,



Facility owners can overcome interoperability problems
through COBie extracted in spreadsheet format. However,
since the process of extracting COBie is complicated, it
is difficult for the contractor to provide all the information
necessary for facility lifecycle management. Therefore, when
COBie is delivered through a traditional project delivery
process, the facility owner must regenerate information
necessary for facility lifecycle management. Even assuming
that an information format such as COBie solves the
interoperability problem, the type and level of information
included in the COBie must be clearly defined in advance
from the perspective of the facility owner. In addition, a
BIM—based project delivery process must be established to
continuously manage the quality of as—built documents (e.g.
BIM, COBie, etc.). Therefore, this study intends to analyze
the BIM procurement area, BIM project delivery process,
BIM standard, and BIM submittals of the USACE case
project to which the BIM—based project delivery process
is applied. In addition, from the perspective of facility
owners, the implications of ordering BIM projects for facility
lifecycle management and future research directions will be

presented.

3. Integration of BIM into Project Delivery
Process for FLCM

3.1 BIM procurement areas for FLCM

In order to build a BIM—based project delivery process
from the perspective of the facility owner, the responsibilities
of the facility owner and the contractor must be clearly
separated. Figure 1 shows the BIM procurement areas
of the facility owner and the contractor. The role of the
facility owner in BIM procurement areas is to clarify the
objectives to be achieved through the BIM project. When
the purpose of facility lifecycle management is established,
the documents to be delivered from the contractor must be
selected and defined in order to achieve the purpose. In
addition, detailed requirements for performing BIM should be
presented to the contractor.

The contractor's role is as follows when the facility owner
presents BIM requirements in detail, First, a team must be

formed that has the capability to meet the requirements of

facility owners. In addition, the BIM project execution plan
(BEP) must be prepared so that the BIM requirements of
the facility owner are clearly reflected and approved by the
facility owner. Next, as the project proceeds based on the
approved BEP, a BIM including information necessary for
facility lifecycle management must be prepared. Preparation
and quality control of as—built documents delivered to facility
owners should not be performed at the time of completion
like the traditional project delivery process, but must be
carried out continuously from the start of the project.
Otherwise, the information requested by the facility owner
may be omitted or an error may occur. In terms of quality
management of information, facility owners should be able
to present standards for clarifying roles and responsibilities
between facility owners and contractors, such as templates
for BIM authoring, level of detail (LOD), and information

exchange (IE) sheets.

Facility owner BIM

Selection . BIM contract

documents requirements

Team BIM
capabilities

BIM project BIM
execution plan deliverables

- Facility owner responsibilities =~ —— Project information flow

- Contractor responsibilities # Final information for FLCM

Figure 1. BIM procurement areas [2]

Based on these BIM procurement areas, the contractor
must generate the necessary information to manage the
facility lifecycle through an iterative and continuous process
during the project. In addition, facility owners must perform

quality control and quality assurance on this information.

4. A Case Study of USACE - Military
Health System

4.1 Project Description
USACE has been conducting several BIM projects related

to healthcare facilities. The BIM project for the Military Health
System was introduced by the facility manager to manage

the operation of healthcare facilities before the requirements



of USACE, the facility owner. The BIM minimum requirements
(BMR) of the Military Health System (MHS) defined by
the purpose of operation and maintenance of healthcare
facilities specify in detail the requirements for information
to manage the facility lifecycle and the requirements for
submitting BIM and COBie—MHS. A construction specification
containing these documents as an appendix is provided to
the contractor.

This study aims to analyze the case of the USACE Osan
Air Force hospital project that has been in progress since
2013. Prior to the project, in Gunsan Air Force Base, a
small—-scale construction (1,076 SF) was carried out to
remove the existing facilities and build a new two—story
medical facility including dentistry. However, the size of the
project was too small to be selected for the case analysis.
Therefore, the hospital project case of Osan Air Force
Base, which is much larger than the Gunsan Air Force Base
Project, was selected. The construction period is about 4
years, and it is a project to construct a healthcare facility
with a total floor area of 121,396 SF, including the expansion
of existing facilities (26,000 SF) and new construction (26,198
SF). An overview of the example project is summarized
in Table 1. The scope of work specified in the contract of
the case project includes: new 2—story hospital addition
adjacent to the existing hospital facility, 2nd floor addition
(upper level) located over the existing single story portion
of the existing facility, various areas of alteration work within
both the upper and lower levels of the existing hospital
building 777, some modification of the parking lot, sidewalks,
and separated drive—up / drop—off lanes. Also, it is required

to perform BIM for facility lifecycle management,

Table 1. General contract data

Contract data Contents
Contractor S Construction Co., Ltd.
Date of award 26 Sep 2013
24,489,367,549 KRW

Total contract amount (22,361,380 USD)

Full notice to proceed (NTP) issued 26 Sep 2013

Performance period 1,412 calendar days after NTP

New addition only 824 days

08 Aug 2017

Construction complete date (CCD)
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4.2 BIM project delivery process for FLCM
The final submittals of the project should include a COBie—

MHS format that allows information to be linked through
USACE's facility operations and maintenance systems,
DMLSS—FM and DMLSS-E & TM. USACE, the owner of the
facility, has a basic planning database called space and
equipment planning system (SEPS), which includes detailed
specifications for criteria, medical equipment & furniture
data, and space technical data for space planning. The
contractor is provided with the information necessary for

facility lifecycle management before the project starts.

Project level : Facility owner Project level : Contractor

BIM submittals

Planning
Database
(SEPS)

Room GUID

I ity owner responsibiites [ Contractor responsibities

Figure 2. The schema of BIM based project delivery process

In the construction phase, the contractor must create
a BIM by linking room level information (e.g. program for
design, PFD) and object level information (e.g. real property
installed equipment, RPIE, project room contents, PRC) to
the room GUID (Figure 2). These project parameters are the
basis of the information generated at the construction stage,
and can actually be used for facility lifecycle management.
Requirements for these parameters are defined in the
BIM minimum requirements (BMR). This definition contains
the required input information for the parameter name,
parameter type (e.g. project, room, object), description, and

information type.

4.3 BIM standard for FLCM
In some cases, it is difficult to understand the purpose

of the facility owner's BIM from the perspective of the
contractor carrying out the BIM project. But, USACE sets
the project goals and BIM objectives for medical facilities
through the MHS BIM objectives document. The objectives
of BIM included in the MHS BIM objective document
include: LOD, PFD validation, equipment validation, DMLSS—
facility management (FM) integration, DMLSS—equipment

& technology management (E & TM) integration, energy,



planning & programming analysis, initial outfitting & transition
(I0 & T) support, interoperability of required elements
across the FLCM. USACE has designated BIM software
(e.g. Revit 2013 or later) that should be used in the project.
In addition, it is required that the submittals should be
operable, compatible, and editable through BIM software.
In the long term, regardless of the type of BIM software,
standardization is pursued, but the project provided a BIM
project environment file (e.g. revit template) for BIM software
designated as an effort to standardize submittals.

The contractual aspect requires the contractor to submit a
BIM project execution plan (BEP) on how to fulfill the facility
owner's BIM requirements. BEP includes project information,
key project contacts, project goals, BIM objectives,
organizational roles & staffing, BIM process design, BIM
information exchange worksheet, minimum modeling and
data requirements, collaboration procedure, quality control,
technological infrastructure needs, model organization,
project deliverables, etc. If the BEP is not approved by
USACE, no payment will be made to the contractor, or if
the BIM is not implemented as planned by the contractor
to the BEP, payment may be withheld. Other advantages
of facility owners receiving standardized BEP are as
follows. Providing standard forms can add efficiency to BEP
creation and speed up the review and approval process.
In particular, in the construction phase among various
BIM uses, Interference management (3D coordination),
record modeling, and COBie—MHS are designated as
mandatory items. These are BIM uses that are directly
related to managing the quality of final as—built BIM and
CAD data submittal, which is necessary for facility lifecycle
management.

In addition, it is a rule to document any contracted items
that the contractor has decided to perform in the BEP. Even
if it is an optional item, the item decided to be carried out in
the project is included in the contract and must be fulfilled.
These contents are required to submit BIM process design,
BIM information exchange worksheet, minimum modeling
matrix (M3) for BIM use suggested by contractor through the
appendix of BEP. In particular, M3 defines the minimum data
requirements for the project's BIM model. The M3 document
consists of introduction, modeling requirements, and scope—

LOD—grade. The contractor must fill in the M3 form with

reference to one or more of the standard classification
systems (e.g. omniclass, uniformat, masterformat). In this
case, considering the characteristics of the project, the
work scope, LOD, and grade should be filled with reference
to the guidelines provided by USACE. USACE's project is
characterized by providing detailed criteria for managing the
quality of the BIM model. Through this standard, USACE has
established a procurement process to ensure the quality of
the as—built documents that are finally submitted by properly

managing the quality of intermediate submissions.

4.4 BIM submittals for FLCM
The BIM model built by the contractor based on BEP

and BIM standards for facility lifecycle management is
shown in figure 3. USACE required the contractor to input
detailed specification information on equipment used by
facility users in operating the hospital facility into the BIM
model. In addition, a dataset that is a working environment
for authoring BIM model was developed in advance. In this
project, templates for modeling using Revit were provided
for disciplines. In the template, the library DB required
for modeling, as well as the view system and the final

calculated schedule are basically included.

Figure 3. As—built BIM for FLCM

Building the BIM model and checking the information
contained in it must be done repeatedly and continuously
in the project delivery process. USACE requires the
BEP to include a recurring quality control (QC) and a
quality assurance (QA) plan for step—by—step submittals.
Additionally, a review plan for CAD standards, model
standards, and parameters should be reflected in the BEP.

In relation to the quality management of the BIM model,



the BEP should include a plan to perform visual check,
interference check, model integrity check, version updating
check, revision authority check, etc. The purpose of this
documentation is to build a procurement system to receive
information that can be directly used for facility lifecycle
management from contractors.

The format of the data supplied by the contractor includes
a BIM model (e.g. *.rvt) written in Revit, a BIM authoring
tool, a viewer BIM model (e.g. *.nwc) extracted from the
original BIM model, and a neutral BIM model (e.g. *.ifc).
Many people have the illusion that the BIM model will
only be good for facility lifecycle management due to the
advantages of the visualization aspect of 3D—expressing
buildings and the database aspect of the BIM model created
based on objects. However, as shown in Figure 4, checking
the information of a specific object in the BIM model has a
limitation in that it is necessary to check the information by
searching for the location of the object in the 3D model and

selecting the searched object.

Figure 4, Example of checking information of a specific object
from the BIM model

In the case of a viewer file, it is possible to automatically
search based on information of an object through BIM
viewer software such as Navisworks. However, in order
to check the information and hierarchy of an object, the
information contained in the object, as shown in Figure 5,
must be indirectly checked through the selection tree or the
property window. From the point of view of the facility owner
who needs to manage the facility lifecycle, this is considered
to be a very inconvenient and inefficient information search
process. The strong advantage of BIM is that it contains a
lot of information, as reviewed through literature reviews
earlier, However, even if information is input to the BIM
model at the LOD 500 level, if it is inconvenient to search
for and extract the necessary information, the facility owner
has no choice but to perform a task for generating separate

information.
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Figure 5. Example of checking information of a specific object
from a viewer file

On the other hand, COBie sheets cannot be extracted
directly from the BIM model, but can be extracted through
Autodesk COBie toolkit, an add—in installed in Revit. The
COBie sheet is constructed so that quite a lot of information
can be entered directly or indirectly in facility lifecycle
management. For such information, the contractor must
construct the BIM model according to the requirements of
the facility owner, and manually enter the parameter values
according to the object type (e.g. room, equipment, furniture,
etc.). In the case project, the contractor established and
approved the BIM project delivery process in compliance
with the BIM standard suggested by the facility owner.
From the contractor's point of view, authoring a BIM model
through a detailed design drawing and inputting additional
information necessary for facility lifecycle management
into the BIM model are separate tasks. Because there is a
large amount of information that needs to be built for facility
lifecycle management, integrating the two tasks is the best
way to reduce the workload.

COBie—MHS is a worksheet containing information on
hospital facilities, and the tab that contains the space
information included in the project as shown in figure 6 and
the tab that contains component information included in
the project as shown in figure 7 are typical. In the COBie—
MHS sheet, information contained in different tabs is linked
through the room GUID. The colors displayed in a single
tab are classified as 'required (yellow)', 'reference to other
sheet or pick list (orange), 'external reference (violet), and
it specified as required (green). Since the BIM model was
constructed by linking room level information and object
level information through a room GUID, desired information
can be easily extracted by filtering categories from the
extracted spreadsheet. In particular, information on a space

including specific components can be extracted, and on the



contrary, information on components included in a specific

space can be extracted.

ool £
Rl IR

Figure 7. COBie—MHS : information of components

l Required

Figure 8 shows the components included in the room
called UH10. From the perspective of the facility owner
who manages the facility lifecycle, room information
indicating the assets and location of the assets included in
the facility is essential. Thus, if the facility owner specifies
the requirements for BIM procurement areas, BIM project
delivery process, BIM standard, and BIM submittals to the
contractor, the end user (e.g. facility owner, facility manager,
etc.) of the information can acquire information necessary
for facility lifecycle management without any restriction on

reproducing information or interoperability.

VS
3 E 3

| s |

Figure 8. COBie—MHS : Components of specific space(UH10)

Reference to other sheet or pick list

5. Discussion

This study performed case analysis on the BIM based
project delivery process required for facility lifecycle

management. The roles required for facility owners

to receive information necessary for facility lifecycle
management from contractors are summarized as follows.
The first is to clarify the roles and responsibilities of
facility owners and contractors by defining BIM procurement
areas. Second, the BIM project delivery process should
be presented to potential contractors who will participate
in various projects of facility owners from a long—term
perspective. Otherwise, the facility owner faces a plethora
of useless information and the reproduction of information. It
is also included in the efforts of the facility owner to specify
the BIM use that should be included in the BEP. Third, a
detailed BIM standard for constructing a BIM model including
information and inputting information should be established.
The BIM standard should consider data compatibility issues
with the facility owner's FM system. If necessary, as in the
case of USACE, in the short term, the facility owner should
designate the BIM SW or provide a modeling template for
disciplines. In addition, it is necessary for facility owners
to provide standards and methods for submitting COBie—
MHS to overcome compatibility. Fourth, quality management
of BIM submittals is essential. Because the amount of
information required for facility lifecycle management is
very large, it is impossible to input information at once and
check the quality normally. Therefore, it is necessary to
perform repetitive and continuous quality control in the BIM
project delivery process and quality assurance for interim
submittals. Otherwise, rework should be repeated to filter
information required for facility lifecycle management from
unrefined chunks of information. This is very unproductive

for facility owner.

6. Conclusions

This study suggested implications for the role and
responsibilities of the facility owner rather than the contractor
through a very specific case study of the BIM—based project
delivery process for facility lifecycle management. Despite
these contributions, the limitations of this study are as
follows.

This study analyzed cases of a single USACE project
conducted in Korea. Due to the small number of cases, there

is a limit to veritying the effectiveness of the procurement



process. In addition, this study was conducted for facility
owner requesting information on facility spaces and assets
included in spaces. Depending on the characteristics of the
facility owner, research on building information to manage
the lifecycle of aging facilities (e.g. structural safety, aging
MEP, etc.) is also necessary. Finally, it is difficult to conclude
that the COBie format is a fundamental alternative for facility
lifecycle management. The process of extracting COBie—
MHS in compliance with the requirements of USACE is very
complex and has a lot of work. Crucially, inputting the data
required for facility lifecycle management to the BIM model is
not only done manually, but also has the inconvenience of
using an add—in to extract COBie—MHS from the BIM model.
Even if the facility owner has established a systematic BIM—
based project delivery process, such repetitive manual
work is a barrier to the integration of BIM for facility lifecycle
management.

Therefore, there is a need to develop a technology that
automatically inputs information required for facility lifecycle
management into a COBie sheet rather than a BIM model,
and links it back with the BIM model. In addition, it is
necessary to study the economic benefits that facility owners
will have when using BIM for facility lifecycle management.
This can be a catalyst for improving the level of design
and construction procurement systems. Finally, in order
to fill in the blanks of existing studies for integrating BIM
into facility lifecycle management, a case study should be
conducted for facility owners who request information about
the structural BIM model and MEP BIM model in terms of the

scope of the study.
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