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Abstract: The facilities management (FM) is getting more attention in the recent years due to the fast grown in
some high-rise buildings, especially in Viet Nam. Currently, there are many problems for the FM processes such
as the inconsistent hand-over information, the difficulties in organizing, managing, updating information during
the Operation and Maintenance (O & M) phase, and the old management technology. The principal purpose of
this research is to evaluate the status of technology implementation in the FM processes and propose the
frameworks to build up BIM to support the FM operations. By conducting surveys to FM experts, the research
explored the current hand-over processes and the needs for implementing the information platform (IT) to
support for FM tasks. The new BIM- FM integrated frameworks were proposed to replace the current hand-over
processes and to manage the information for the O & M phase.
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Introduction:

Real estate is one of the fastest grown industry in
Viet Nam for the last decade. The number of high-
rise building in the big city such as Ha Noi and Ho
Chi Minh City is increasing very fast every year.
However, still the Facilities Management (FM)
technology is left behind the Construction technology
with more modern and complexity of the building
systems. The lack of effective management in high-
rise building causes many concerns from customers
who did not receive their required quality services.
BIM (Building Information Modelling) is a: “new
approach to design, construction and facilities
management, in which a digital representation of the
building process is used to facilitate the exchange and
interoperability of information in digital format” [1].
BIM is raising much attention in the design and
construction industry during the last few years, but
still due to the lack of support from the government
law and the fragmentation of BIM users, the
implementation of BIM is facing many difficulties.
Currently, BIM is used in some task in design and
construction phase, but the information transfer
process between stakeholders is not effective enough
and need more cooperate between parties. However,
with the powerful, rich data stored capability, BIM
could be beneficial for various FM practices, such as
commissioning and closeout, quality control and
assurance, energy management, maintenance and
repair, and space management [2].

Although there are many potential BIM applications
for FM phase, like much other Information
Technologies (IT), it is still unclear about how to
apply BIM for FM phase and the required
information to build up BIM process support for FM.
The purpose of this paper is to demonstrate the level

of IT implementation in FM tasks, which hand-over
information was collected and used in the FM phase.
With the current hand over information process, the
research will illustrate new BIM-FM integrated
frameworks to build up BIM as the central database
for FM phase.

Research objectives and motivation:

The rapid development of technology in the last few
year brings the good chance to apply BIM processes
in many fields of the construction industry. Many
architecture and construction firms in Viet Nam are
getting familiar with some BIM tools such as Revit
and Tekla. However, still the FM experts are using
the old management method with the lack of
information technology implementation (include
BIM). This research aims to provide an overview of
the level of information technology implementation
in FM and tries to outlines the advantages and
disadvantages of the current  information
management process in the FM phase. The specific
goals of this research are (1) to explore the status of
IT implementation and information used in the FM
processes, and (2) to build up the framework to create
BIM for FM phase.

Research methodology:

The research includes three main steps as shown in
Figure 1.

A. Information collection

The first period of this research is the depth literature
review of the current BIM implementation in the
Facility Management (FM) phase. The literature is
the suggestion of the study, and the survey will be
modified and adjust during the pilot test and

WCSET 2016023 Copyright © 2016 BASHA RESEARCH CENTRE. All rights reserved



NINH TRUONG HUU HA, THUY NINH NGUYEN, THU ANH NGUYEN, PHONG THANH NGUYEN

interview process. The purpose of the survey is to
understand the status of IT implementation in O&M
and identify the needed information for FM staff
from the hand-over data.
The survey includes a variety of multiple choices,
Likert scale and the optional question that provided
both quantitative and qualitative information [3]. The
direct interview has conducted the questionnaire.
The objects for this research is the FM staff members
from many high-rise buildings in Ho Chi Minh City.
The survey will clarify the following information:
 The data handover from design and construction
phase to the operation and maintenance phase.
* The areas that the FM team is involved.
e The information technology is applied in the
operation and maintenance phase.
e The advantage and disadvantage of using

technology information into FM.
COLLECTION RESEARCH

B. ANALYZE SURVEY
DATA AND PROPOSE
FRAMEWORK

LITERATURE : ANALYZE EXPAND THE

REVIEW : SURVEY DATA 1| FRAMEWORK

DEVELOPE
BETTER BIM-FM
WITH CLOUD
BASED SYSTEM

PILOT TEST, PROPOSE

SURVEY AND FRAMEWORK TO

INTERVIEWS CREATE BIM FOR
FM

Figure 1. Research methodology.

B. Analyze survey data and propose framework
Following the information collection period, the
survey data will be analyzed to identify the needed
input information for FM staff. This information is
very vital to define the information is required to add
to BIM and the information that need to be manage,
update, and maintenance during the O&M phase.
From the analysis result, the research will propose
the following frameworks:
 The framework for collecting handover data and
build up the BIM models.
 The framework to integrate BIM into the current

facility management processes and manage data

throughout the project management life cycle.
The proposed frameworks will be represented by
BPMN (Business Process Model and Notation)
diagrams [4].
C. Future research
After the basic framework has finalized in this
research, further research will develop the framework
in more detail and wider application fields. In this
research, the data from BIM model is only for
viewing and updating the data in O&M phase, but the
future research will analyze the data during the O&M
activities to provide the better decision solution,
which enables the FM staff adequately, control the
building data. With the rapid development of the
cloud database technology, the future research will
develop more applications for the BIM cloud-based

system that provide the smoother and more efficient
solution for the FM tasks.

Result and Analysis:

A. Survey structure

The eleven main survey questions were developed
with information from the literature review. The
surveys were conducted through a direct interview
with FM staffs. The list of FM staffs was generated
through contact with social network (Facebook and
LinkedIn), personal contact and the FM associations.
The survey started from January 2016 until now.
During this period, 50 FM staffs were contacted, but
only 12 staffs accepted the interview. The study is
undergoing so the new result will be updated in the
next version of this research.

B. Survey result
1. Which information were transferred to the FM
team at the hand-over process? (multiple choices)

O&M MANUAL 100%
INFORMATION OF EQUIPMENT WARRANTY 92%
AS-BUILT DRAWINGS 92%
QUALITY TEST RESULT 75%
SPECIFICATION DOCUMENTS 75%
INFORMATION ABOUT THE REPLACEMENT PARTS. 67%
INFORMATION OF THE MANUFACTURER 67%
INSTRUCTIONS FROM THE MANUFACTURER 42%
AS-BUILT IMAGES 33%

OTHER INFORMATION 17%

0% 20% 0% 0% 80% 100%

Figure 2. The information was transfer to the
FM team at the hand-over process.

The result shows some general information was
transfer to FM team at hand-over process include
O&M manual, Information of equipment warranty,
As-built drawings, Quality test result, Specification
documents, Information about the replacement parts
and Information of the manufacturer (over 50%).
Some additional information is also mentioned: Legal
document of environment quality and fire protection
procedures.

2. Which hand-over information are used by the FM
team for their task in the FM phase? (multiple
choices)

The result shows that not all hand-over information

has been used for FM stage. O&M manual,

Information of equipment warranty, As-built

Drawings and Specification documents are regularly

used (over 50%). This is a suggestion for further

analysis of the useful hand-over information for FM
phase.
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O&M MANUAL 83%

AS-BUILT DRAWINGS 67%

SPECIFICATION DOCUMENTS 67%

INFORMATION OF EQUIPMENT WARRANTY 58%

INFORMATION OF THE MANUFACTURER 42%

INFORMATION ABOUT THE REPLACEMENT PARTS. 33%

‘QUALITY TEST RESULT 25%

INSTRUCTIONS FROM THE MANUFACTURER 25%

AS-BUILT IMAGES 17%

0% 10% 20% 30% 40% 50% G0% 0% BO% 90

Figure 3. The information was used for FM
stage.

3. Is there any software used to support for FM
tasks?

No
17%

Yes
83%
Figure 4. The percentage of using IT
application in FM phase.

The result shows the much higher rate of using IT
application (83%) compares to the manual method
(17%). This result proves the important role of the IT
application in the FM phase.

4. Which software are used for FM tasks? (multiple
choices)
MICROSOFT OFFICE (WORDS, EXEL...). 92%
AUTOCAD. 67%
BMS. 42%
OTHER SOFTWARE 17%
DESIGO CONTROL CENTER. 0%
B.A.S. 0%
MYOB. | 0%
WORK PROGRAME. | 0%
ARCHIBUS. | 0%
CWORKS. | 0%

CMs. | 0%

10% 20% 30% 40% 50%  60%  70% 0%  90%  100%

Figure 5. The ’IT applications in the FM phase.

The result shows that the most common tools for FM
tasks are Microsoft Office and AutoCAD. However,
these two software are not designed specific for FM
management purposes. There is the only small
percent of FM teams using some modern
management system (BMS) and some custom
program design specific for individual company
purposes. This result proves the lack of professional
FM management software or BIM integrated
software to support for FM tasks.

5. Which kind of database are used for FM
phase?(multiple choices)

The result shows the lack of using the database in FM
phase. Only a small percent (33%) of FM teams are
using the Microsoft Access as the database. With the
complexity of building system in the high-rise
building, the database should be considered to use
along with the professional software to manage the
building more efficiently.

NONE 67%
MICROSOFT ACESS. 33%
OTHER DATABASE | 0%
OBJECTSTORE. | 0%
SYBASE. | 0%
FOX PRO | 0%

ORACLE. | 0%

0% 10% 20% 30% an% 50% 0% 70%

Fi4gure 6. The database in the FM phase.

6. When was information collected for FM phase?
(multiple choices)

THE INFORMATION COLLECTED DURING THE
CONSTRUCTION PHASE, WITH THE SUPPORT OF 50%
THE CONSTRUCTION TEAMS.

THE INFORMATION IS COLLECTED AFTER THE END

OF THE CONSTRUCTION PROCESS. 42%

THE INFORMATION WAS COLLECTED FROM THE
FIRST PHASE OF THE PROJECT AND 33%
THROUGHOUT THE CONSTRUCTION PROCESS.

0% 0% 20% 30% 0% 50% 60%

Figure 7. The information collection phase.

The result shows there are no different large
percentage between phases. It means the information
for FM phase was collected throughout all the project
phases.

7. Which areas in FM are supported by IT
application? (multiple choices)

CONTACT INFORMATION MANAGEMENT 92%
THE MAINTENANCE AND REPAIR MANAGEMENT 75%
O&M MANUALS MANAGEMENT 75%
FINANCIAL MANAGEMENT 75%
LEASING MANAGEMENT 75%
SYSTEM STATUS MANAGEMENT 67%
DOCUMENT AND FORMS MANAGEMENT 67%
THE REPLACEMENT DEVICE MANAGEMENT 58%
FAULT DETECTION MANAGEMENT 58%
MANAGEMENT OF CUSTOMER SERVICES. 58%
UPGRADE SYSTEM MANAGEMENT (M&E, HVAC). 50%
THE INSPECTION AND SURVEYING MANAGEMENT 50%|
SYSTEM PERFORMANCE MANAGEMENT 50%|
ENERGY CONSUMPTION MONITORING MANAGEMENT 42%
MAINTENANCE HISTORY MANAGEMENT 42%
RISK MANAGEMENT 17%

0% 10% 0% 30% 40% 50% 60% 7O% 80% 90% 100%

Figure 8. The FM areas with IT
implementation.

The result shows there are many fields in FM that
using IT application to manage. However, as the
result of question 4 above, the most common tool to
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manage all these areas is just Microsoft Office, which
is not designed for FM tasks.

8. The benefits and the degree of effectiveness of the
IT application for the FM tasks?

This question is designed in Likert scale type. The
result shows there are many benefits of IT application
for FM tasks such as Store the O&M manuals, fast
access and search for data, store the reports and
documents, personnel management and others
(average score more than 3.0). However, the highest
average score is just 3.67; it proves the IT application
is not fully meet the requirements of the FM teams.

STORE THE O&M MANUALS. 367
FAST ALCESS AND SEARCH DATA 350
‘STORE THE REPORTS AND OTHER RELATED DOCUMENTS. 350
(CREATE THE CENTRAL DATABASE m
PERSONEL MANAGEMENT 33
IMPROVE CLISTOMER SATISFACTION. 35
‘STORE THE WORK REQUESTS AND WORK ORDERS. St
STATISTICAL INFORMATION OF AVERAGE AGE OF EQUIPMENTS AND SYSTEMS. 108
STORE THE TASK LIST 108
‘STATISTIC INFORMATION OF REPAIR, MAINTENANCE OR REPLACEMENT OF EQUIPMENT. 100
SUPPORT DECISION-MAXING FOR THE ADIUSTMENT OF THE SYSTEMS IN THE BUILDING. 300
STATISTICAL INFORMATION OF THE DANGERQUS OPERATING MODE OF THE SYSTEMS. 9
‘SIMPLIFY THE MAINTENANCE AND OPERATION TASK 92
(CHECK THE INPUT DATA. b1
'REDUCE TIME ON MAINTENANCE TASKS 3
IMPROVING THE SUSTAINABILITY OF THE SYSTEM IN THE BUILDING. 261

»

Figure 9. The benéil‘its;iofjiT |mplementat|on

9. What factors make it difficult for the
implementation of IT systems in the FM phase?
LACK OF HISTORICAL DATA OF THE EQUIPMENTS 2.92
EXPENSIVE INVESTMENTS. 2.75
LACK OF INFORMATION COLLECTING PROCESS. 2.50
THE INCONSISTENT DATA BETWEEN DIFFERENT 250
DEPARTMENTS "
TIME CONSUMING ON TRAINING OF USING IT 242
APPLICATION. B
THE APPLICATIONS ARE TOO COMPLEX, 295
DIFFICULT TO USE. B
DIFFICULT TO MANAGE DATA. 208

000 050 1 1, 2, 250 300 550

Figure 10. The factorws hi?]deuru the IT
implementation.

This question is designed in Likert scale type. The
result shows many factors affect the |IT
implementation for FM. However, the highest
average score is just 2.92; it proves all these factors
do not affect too much on the IT implementation. So
these factors will not be the sufficient barriers for the
IT implementation in the future.

10.What is the disadvantages of the current IT
application in FM tasks?

The result shows many difficulties in the current IT
application for FM such as the manual data entry,
difficult to monitor the system performance, missing
documents. These defects might be caused by using
the unspecific FM software (Microsoft Office,
AutoCAD).

MANUAL DATA ENTRY WITH MANY MISTAKES 58%

DIFFICULT TO MONITOR SYSTEM PERFORMANCE. 50%

MISSING DRAWINGS OR RELATED DOCUMENTS 42%

THE INCONSISTENT INFORMATION BETWEEN
SOFTWARES.

DIFFICULT TO SEARCH INFORMATION 8%

DIFFICULT TO UPDATE INFORMATION | 0%

DIFFICULT TO COLLECT, EXAMINE AND VERIFY

THE INFORMATION. 0%

10%  20% 0% do%  s0%  6O%  70%

Figure 11. The disz;avantages of the current IT
application in FM tasks.

11.The knowledge of BIM and BIM for FM

The result shows many people do not know or heard
anything about BIM (58%) and for those who know
about BIM, they still have never used BIM. So it
proves BIM is still a new definition for FM staff and
has not ever used for FM tasks.

No.
58%

Yes and
used
before.
0%
Figure 12. The knowledge of BIM and BIM for
FM.

Proposed framework to build up BIM for FM:

A. The current hand-over information processes
The current hand-over processes regarding the
Vietnamese construction law require the participation
of many stakeholders in the project:

» The design teams: plan and delivers the
maintenance procedures of all the system within
the project, and all the design documents.

 The suppliers: deliver the operation guide of all
the equipment in the project.

» The contractors: deliver all the as-built
documents, operation and maintenance manuals,
equipment list, replaceable equipment and all
other related documents.

With the current processes, the hand-over
information is delivered to the FM team after the
project is finished. The hand-over processes are
described in Figure 13.

B. The proposed framework

From the current hand-over information process, the
research suggests the new approach using BIM to
collect all the data for the FM phase. The detail of
new process is shown in Figure 14.

a. The Owner

In the proposed process, the owners play the first
action to set up the Operation and Maintenance
procedures or standards for the projects. There are
some FM standards for this process such as the
ISO/TC 267 for facilities management; BS EN
15221-2 Guidance of FM Agreements standard...
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These standards are the guidelines for the FM team to
set up all the necessary procedure for the FM phases.

The design team

The contractors

The current hand-over processes

Deliverall the

information related to
the equipmants

The suppliers

The FM team

Figure 13. The current hand-over processes.
b. The FM team
From the requirements of the owners, the FM teams
will define the needed information for FM stage to
satisfy the different FM standards. This task is the
most important tasks of the FM team in this proposed
process. This work will relate directly to the request
information to other teams in the process include the
design teams, the constructors, suppliers and the
BIM-FM teams. Therefore, the FM teams must
define this information carefully to make sure all the
other teams will deliver the correct information.
There is a new task for the FM team in this process is
to define the level of detail (LOD) for information.
c. The Design teams
With the request from the FM group, the design
teams are responsible for transferring all the
information related to the design phase: design and
technical documents related to the FM phase. All the
information will be transfer to the BIM-FM team to
collect and classify the input information.
d. The Contractors and Suppliers
With the request from the FM team, the contractors
and suppliers are responsible for transferring all the
information related to the construction phase: As-
build documents and drawings, O&M manuals,
information of manufacturers, approval equipment,
and spare parts list and other related documents.
Similar to the design teams, the contractors and
supplier have to transfer all the information to the
BIM-FM team.
e. The BIM-FM team
In the current hand-over information processes, the
FM team is responsible for collecting and classifying
all the information from other teams, but in the new

proposed process, the BIM-FM will replace the FM
team to be in charge of this task.

As the survey result, there was much information
transferred to the FM teams, but not all of them were
used. Therefore, BIM-FM team needs to classify the
right information to put in the BIM models. COBie
(Construction  Operations  Building  Information
Exchange) system is recommended for this task. The
Construction-Operations ~ Building  information
exchange (COBie) format is the international
standard for the sharing of information about
managed facility assets. COBie does not add new
requirements to contracts; it simply changes the
format of existing deliverables from paper documents
and proprietary formats to an open, international
standard format [5]. COBie is usually used to collect
data through all the project phase of the BIM project,
but for the building in this research (not using BIM in
design and construction phase), COBie can be
utilized as the template to collect the right
information about BIM model.

When to gather and classify the input information,
the BIM-FM team needs to set up a plan to verify the
missing information in the received handover data or
false as-built document compares to the condition.
After finishing the collection and verification tasks,
combine with the required LOD (level of detail) and
the predefined FM services, the BIM-FM teams can
build up the BIM-FM models. This BIM-FM model
will be a central database to create other application
to support the FM phase.

Conclusion and future research:

The result of this investigation shows some aspect of
the current hand-over information processes and the
current status of the IT implementation in the FM
phase of high-rise building as following:

» There are much information from the design
phase and construction phase transferred to the
FM phase, but not all of the information are
used. There are the needs to classify which
information should be delivered to the FM team
to use for FM tasks more efficiently.

» The IT applications for FM tasks are not
designed specific for FM and there is lack of a
database of information for this phase.

» The current IT application for FM is not good
enough for the FM tasks.

» The knowledge of BIM and BIM for FM of the
FM staffs is very limited.

The new proposed BIM-FM framework is developed
based on the current hand-over information process
and needs to be tested in the future research to check
the applicable of this framework. The future research
will extend the framework to use BIM as the new
database to build up the BIM-FM application and
manage all the project lifecycle data.
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The FM teams
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Figure 14. The proposed framework to build up BIM model for FM phase.
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