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ABSTRACT

The management of a building facility will begin after the construction of a building is completed and submitted
to the owner of the building. It is an ongoing process for the cycle of a building. The main purpose is to ensure
that the function of all facilities in the building can run optimally such as equipment, space, furniture, and others
so that if the management and maintenance of all facilities in a building / Building are not done properly,
correctly, and scheduled will cause many problems, especially for the owner and manager of the building. So that
all facilities in the building/building must always be maintained and maintained so that it is always in good
condition and not damaged. Because if negligent in the maintenance process it will be able to cause losses for the
owner and building. Judging from the background above, at this time there is a technology that can help in the
management of existing facilities, namely BIM (Building Information Modelling) technology.  Building
Information Modelling (BIM) is required as one solution to provide information, geometric models, and
information about the interests (rights, limitations, and obligations) attached to building objects. Three-
dimensional geometric models can be obtained through a system-using approach to Building Information
Modelling (BIM), as they are considered feasible and have the potential ability to model three-dimensional
ownership rights. The three-dimensional framework of the building can be obtained from modeling from
Autodesk Revit Software (one of the wearable software). The application of BIM methods in 3D (three-
Dimensional) integration, provides information directly related to assets, building utility systems, as well as other
information such as type, dimensions, and other semantic information attached to permodelan created. The
collection of attributes of the 3D model can be used as information for facility management needs as well as
information that supports the management of facilities such as asset management/inventory of space/building
and standardization in the management of facilities based on Building Information Modelling (BIM).
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1. BACKGROUND
The management of a building facility will begin after the construction of a building is completed and
submitted to the owner of the building. It is an ongoing process for the cycle of a building. The main purpose
is to ensure that the function of all facilities in the building can run optimally such as equipment, space,
furniture, and others. A building cannot run well without good facility management because it includes all
activities that integrate between administration, asset management, maintenance, contract management,
renovation, repair, and others. Judging from the background above, there is currently a technology that can
help in the management of existing facilities, namely BIM (Building Information Modelling) technology,
where this technology has been widely used in the phase for design or planning, especially in detecting
integration between each work to minimize disputes/clashes between these jobs, but very little research is
used. Bim technology is carried out in the operational and maintenance stages of abuilding. BIM
(Building Information Modelling) technology is an approach that is done thoroughly in the design
and planning phase, currently widely used in that phase. But in the management of facilities in a
building, the use of BIM Technology (Building Information Modelling) has not been done optimally,
case studies and documented literature have identified a lot of data information made in modeling is often
misinterpreted so that the input provided gives a false perception so that data input in the form of models
cannot provide solutions. Better especially during the design and construction phase so that in the later stages
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it is necessary to identify and document the input of re-data needed for operational output/maintenance
correctly for each project and not make unnecessary data excessively.

1.1.RESEARCH OBJECTIVES

The purpose of the research is:

a. Identification of the Process of BIM Modeling (Building Information Modelling) in supporting the
management of facilities in a building/building.

b. Investigate the BIM Modeling Process (Building Information Modelling) in its implementation for
Facility Management in a building.

c. BIM modeling analysis (Building Information Modelling) in hopes of providing results in the form
of modeling information for building facilities accurately and measurable.

d. Recommendations and the next steps of BIM Modeling to accelerate the adoption of BIM (Building
Information Modelling) in the management of building facilities/buildings.

2. LIBRARY BOXING

2.1. BUILDING LIFE CYCLE
The first part, beginning with the introduction of the building life cycle, which is the context in which
the research is intended Next, the facility management phase, in which the focus of this thesis will be,
outlined and explained in more detail. It then presents a review of Building Information Modeling, its
application areas of implementation processes and barriers, and which according to research, offers
fundamental changes to facility management practices. The following process is simplified, described
consisting of three phases: The design phase, the production phase, and the facility management phase.

2.2. FACILITY MANAGEMENT

As mentioned in the previous paragraph, facility management is by far the longest phase in abuilding's lifespan...
During this phase, buildings are affected by a constant process of change, both when it comes to physical wear and
user needs and preferences. Facility management involves strategic management and the governance of the

resources and services necessary for a building to function as it should and should.
2.2.1.CONCEPTS AND DEFINITIONS

Due to facility management, relatively new as a recognized discipline, there is no uniform
understanding of this facility management concept (KINCAID, 1994). (KINCAID, 1994)
argues that discipline arises as a result of the integration of property management, property
operations, and office maintenance and administration. (TEICHOLZ, 2001) describes Facility
Management as a multidisciplinary or trans-disciplinary profession based on the theories and
principles of engineering, architecture, design, accounting, finance, management, and behavioral
sciences.

“A profession that encompasses multiple disciplines to ensure the functionality of the built
environment by integrating people, place, process, and technology.”

Gambar 2.2: The underlying model for Facility Management developed by IFMA (Teicholz, 2001).

2.22.FACILITY MANAGEMENT PRACTICES
According to (NORDSTRAND, 2000) traditional Facility Management practices
distinguish between technical and administrative functions. The administration
department handles financial operations such as rental management, procurement, and
accounting. While technical functions perform operasi tasks and property maintenance.

The difference between operation and maintenance often proves to be quite obvious which
causes confusion and misunderstanding (SAAF, A. &ALVEBRO, n.d.)
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2.23.FACILITY MANAGEMENT CHALLENGES

According to (TEICHOLZ, 2001), there is a business trend towards a flatter organizational
structure resulting in increased demand and responsibility on employees. (COTTS, D. G.,
ROPER, K. O., PAYANT, 2010) suggests how Facility Management advocates the concepts
of employee cost-effectiveness, productivity, improvement, efficiency, and quality of life, but
how these concepts often seem at odds with each other. (TEICHOLZ, 2001) states that Facility
Management practices are characterized by reactive approaches and that a lack of
proactive management, or management based on planning, anticipating, and dealing with
problems before they become problems, leads to inefficient use of resources. According to (Lin
et al.,, 2017) current practices imply inefficient use of resources, and severe local information
leads to a time-consuming search process, due to free wasted time that ignores the function
of prevention in such maintenance. An increasingly widely discussed solution to the problem of
handling information in Facility Management is "Building Information Modeling"
(EASTMAN, C., TEICHOLZ, P., SACKS, R. & LISTON, 2008)

2.3. MODELING

Along with the rapid development of computer technology over the past few decades, the software used

to support the development process has also evolved (EASTMAN, C., TEICHOLZ, P., SACKS, R.

&LISTON, 2008) Building Information Modeling or BIM, considered by many people, both

researchers, and professionals, to offer solutions to many of the problems currently felt in the building

industry, and not a few phases of Facility Management. (EASTMAN, C., TEICHOLZ, P., SACKS, R.

& LISTON, 2008).

2.3.1.CONCEPTS AND DEFINITIONS
3D modeling emerged in the 70s from early computer design (CAD) efforts in several industries
(VOLK, R., STENGEL, J. &SCHULTMANN, 2014). While many industries are developing
more sophisticated technology, the construction sector is limited for some time to traditional 2D
design. What characterizes BIM, and distinguishes it from mere 3D models, is object-based
structures (VOLK, R., STENGEL, J. & «SCHULTMANN, 2014). They have noticed how these
concepts are interpreted differently depending on the discipline, how architects focus on design
perspectives, contractors on technical aspects, etc. For this research, the definition of BIM,
according to (American National Institute of BUILDING SCIENCES, 2007) is as follows:

“A BIM is a digital representation of physical and functional characteristics of a facility. As such it
serves as a shared knowledge resource for information about a facility forming a reliable basis for
decisions during its lifecycle from inception onward. A basic premise of BIM is a collaboration by
different stakeholders at different phases of the lifecycle of a facility to insert, extract, update, or modify
information in the BIM to support and reflect the roles of that stakeholder. The BIM is a shared digital
representation founded on open standards for interoperability.”

2.3.2.BIM IN FACILITY MANAGEMENT
As stated in the previous paragraph, bim's greatest influence has been seen in the design and
construction phase while adaptation in the Management Facility phase has lagged. (TEICHOLZ,
2012) Despite the large costs, the operating and maintenance phase is a different focus than the
initial construction costs of the project (BECERIK-GERBER, B., JAZIZADEH, F., Li, N.
&CALIS, 2011). Although in recent years, facility owners and managers have begun to realize the
potential value of BIM, and growing interest has grown (BECERIK-GERBER, B.,
JAZIZADEH, F., Li, N. &CALIS, 2011). According to (EASTMAN, C., TEICHOLZ, P., SACKS,
R. &LISTON, 2008), BIM offers benefits to0 owners by streamlining the delivery of building
information, leading to a more efficient and reliable delivery process that reduces time and cost
over the entire lifecycle.

2.3.3.BIM application
Bim development has led to a large number of different application areas, not least in the Facility
Management phase (BECERIK-GERBER, B., JAZIZADEH, F., Li, N. &CALIS, 2011). The

following comprehensive summary is based on a case study (BECERIK-GERBER, B.,
JAZIZADEH, F., Li, N. &CALIS, 2011) in which they discuss the current and potential areas of

BIM applications for Facility Management. The following benefits are possible in the use of
BIM for Facility Management including the following:

© IEOM Society International 3852



Proceedings of the International Conference on Industrial Engineering and Operations Management
Monterrey, Mexico, November 3-5, 2021

Find building components

Facilitate real-time data access
Space management

Planning and feasibility studies
Emergency management

Control and monitor energy

g.  Training and personnel development

2.34.IMPLEMENTATION OF BIM

Bahwa BIM offering potential benefits in facility management has been made clear in the
previous section. Although, how an organization should behave to implement BIM and assimilate
benefits is a much-discussed topic. (SMITH, D. K. &TARDIF, 2012) emphasizes the importance
of understanding BIM as part of a comprehensive business strategy, and not just a technical
solution, and means that many business processes and workflows need to change. (EASTMAN,
C., TEICHOLZ, P., SACKS, R. &LISTON, 2008) places much of the responsibility on owners
and emphasizes leadership and engagement as important success factors for BIM implementation.

mo a0 o

Autodesk Revit, the BIM modeling tool used in this thesis, is a widely available BIM development
tool that has been used in previous research that provides building information modeling. BIM

modeling contains several elements divided into various categories, families, and types, as
shown in the hierarchy in Figure 2. The lowest steps in the hierarchy are in the example, which
refers to a specific element in the model (Figure 2.6).

Example:

Category Window

 J  J
= Fixed, double-hung,
System }4—{ Family H Component ‘ ‘ CASeTTBRE: dlc
h J
16" x 24", 24" x 24",
Type 36" 48" ete.

hJ

v
Window placed at
Instance specific location

Gambar 2.5 Revit data hierarchy adapted by the author from (K. Alexander, Routledge, R. Molinos, 2019).

REVIT ELEMENTS

MODEL VIEW-SPECIFIC
ELEMENTS ELEMENTS

!

HOST COMPONENT VIEW DATUM DETAIL ANNOTATION
ELEMENTS ELEMENTS ELEMENTS ELEMENTS ELEMENTS ELEMENTS

« Floors « Doors « Floors plans » Levels = Detail lines = Dimensions
s Walls « Windows s Ceiling plans s Construction s Filled regions s Text notes
+ Roofs « Furniture s 3D View » Reference s Masking s Loaded tags
« Ceilings « Specialty « Elevation planes regions s Symbols

« Stairs items « Sections » Detail items

« Ramps « Schedules

Gambar 2.6. Hierarchy of Revit elements from Autodesk. (P. Aubin, 2019)

2.4. PREVIOUS RESEARCH
This previous research became one of the references the author is researching so that the author can
enrich the theory used to review the research conducted. Here are some references including:
1.  Title Of Building Information Modelling (BIM) for Facilities Management, conducted by Yusuf
Arayici, University of Salford, UK, Timothy Onyenobi, University of Salford, UK, Charles Egbu,
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University of Salford, UK published in International Journal of 3-D Information Modeling, 1(1),
55-73, January-March 2012. (Arayici et al., 2012). The conclusions obtained from this
research/journal are as follows: If this is the case, the BIM model serves as a virtual replica of
the building with important information about the maintenance history of each component in
the building. In the event of maintenance issues, for example, in a plumbing system, a BIM
model can provide visual information about the location of the fixture, how the fixture relates
to other fixtures and the building as a whole, where the type of fixture has been used in other
areas of the building to check for possible damage.

2. Title bim for facility management: A review and A Case Study Investigating the Value and
Challenges, conducted by; Graham Kelly, Michael Serginson & Steve LockleyBIM Academy,
Faculty of Engineering and Environment, Northumbria University, Newcastle, UK, Nashwan
Dawood & Mohamad Kassem, Technology Futures Institute, Teesside University,
Middlesbrough, UK, published Proceedings of the 13th International Conference on Construction
Applications of Virtual Reality, 30-31 October 2013, London, UK. (Graham Kelly, 2013) The
conclusions obtained from this Research/journal is as follows: It is recommended that BIM
specifications for FACILITY MANAGEMENT be developed that are by the needs of the current
organizational FACILITY MANAGEMENT Process are key to utilizing the benefits of BIM-
based FACILITY MANAGEMENT and the organization that allows and its supply chain to work
following the structured FACILITY MANAGEMENT process.

3. Previous research entitled Engagement of Facilities Management in Design Stage through BIM:
Framework and a Case Study, conducted by; Ying Wang,1 Xiangyu Wang,1 Jun Wang,2 Ping
Yung,1 and Guo Jun3 1 School of Built Environment, Curtin University of Western Australia,
Australia 2 School of Construction Management and Real Estate, Chongqing University, China 3
CCDI, China, Hindawi Publishing Corporation Advances in Civil Engineering Volume 2013,
Article ID 189105, 8 pages. (Hamzah et al., 2016). http://dx.doi.org/10.1155/2013/189105. The
conclusion of this study is: This study develops a framework considering FACILITY
MANAGEMENT at the design stage with BIM. The contribution of this paper is the development
of an innovative framework, which integrates working FACILITY MANAGEMENT into the
initial design stage through BIM.

3. RESEARCH METHODOLOGY
3.1. FRAME OF MIND

In this study, researchers used a frame of mind as shown in the following image:

DEFINISI DAN UKURAN PENGOLAHAN ANALISA IDENTIFIKASI
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REVIT

IMPLEMENTASI FM

3.2. RESEARCH APPROACH

This research is designed to find out and investigate the results of BIM modeling (Building Information
Modelling) in the form of attributes/codes for Facility Management and is expected to increase data
accuracy and improve efficiency and speed as one of the information needed for building
repair/maintenance, building asset data, integration between infrastructure, and can be used as
information that can support management activities. Facilities in the building such as asset/inventory
management, space management and can be used as standardization in the management of building
facilities based on Building Information Modelling (BIM).

© IEOM Society International 3854


http://dx.doi.org/10.1155/2013/189105

Proceedings of the International Conference on Industrial Engineering and Operations Management
Monterrey, Mexico, November 3-5, 2021

3.3. RESEARCH STAGE

In conducting this study will be carried out the following research steps:

o0 o

Preparation Stages

Literature Studies

Data Collection

Location and Time of Research

Data Collection and Processing Procedures

The data collection procedure in this study is used various techniques, namely observation,
documentation, and literacy. These three techniques are used to obtain data and information that
supports and complements each other about the Implementation of BIM Modeling with Facility
Management.

1.Observation

2.Documentation

3.Literacy

Data Analysis

The analysis was conducted to answer the research, namely:

1. See how the potential in the utilization of BIM modeling in facility management.

2. See what obstacles are felt in the process of adopting BIM modeling in Facility Management.

3.4. RESULTS AND DISCUSSIONS
3.4.1.RESEARCH DATA

The research data used as the basis in this study is in the form of Primary Data and Secondary

Data, which consists of the following:

a. Data Primer
Primary data is also referred to as original data or new data that has up-to-date properties.
The following is conveyed a picture of some data obtained directly from the object of the
study including the following: As-Built Drawing Images and some of the completeness of
supporting data such as examples in the following images:

S B R W
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b. Secondary Data
Secondary data can be obtained from various sources such as books, reports, journals, theses,

final assignments, and others.

3.4.2.RESULTS OF RESEARCH AND DATA ANALYSIS
Following the research framework, the stages carried out in this research as in the table below,
wherein this table in the first column shows the stages of research and the second column presents
the research methods carried out are as follows:

Stages Research methods
Stage 1: Individuals; Knowledge, ad,
Definition benefits of bim awareness 2.2
1 & —' \~ né.
and size &

Organization: As-Built
Drawing, Building Data,
Site Visit

Stage 2: BIM Modeling Using el
Processing Autodesk Revit—> =

Modeling Results
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Stage 3: Attributes/Code - ——
Analysis = o/

Stage 4: FM implementation
Identification

Stage 1: Definition and Size

In this stage by collecting supporting data and preparing resources in the processing of Building Information
Modelling.

Stage 2: Processing

The processing stage is done using Autodesk Revit (Software used) until a Model Building Information

Modelling is produced.

|

Stage 3: Analysis
The analysis is done after BIM modeling is generated using dynamo (plugins contained in Autodesk Revit
Software), resulting in one attribute/ code.

Data analysis is the next step to answer the formulation of problems in research, the goal is to get conclusions
from the results of the study. The results of the research that has been done are to do BIM modeling for a
building in Surabaya, for mechanical sub-work. The results of BIM modeling are expected to provide
information that can be used in the management of facility management.

[ wee
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t
B tanki penguin 1042850

2 tanki penguin 1043517
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e 24

Figure 4.16. Chart image of analysis by an element of category

In addition, in figure 4.17 this analysis can also be provided information/data in the form of parameters of
the element so that this parameter can be used as data that can be integrated into the Facility Management.
Its integration can be through facility management software such as Glodon, Bentley, and others.
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Figure 4.17. Analysis chart for parameters of elements by category

Stage 4: Implementation
The result of this attribute /code is then implemented into the Software Facility Management program.

4. RESEARCH DISCUSSION
The success of the process of adoption/implementation of Building Information Modelling (BIM) modeling
in the management of facilities can be reviewed from the modeling or authorizing process in Revit 2021
software and how to input all the information that has been obtained. The modeling process is carried out by
providing all information according to the data obtained such as building data, images as-built drawing, and
others. The best processes include:
Identification and3D Modeling Process
The Identification Process begins with the process of collecting data in the building in the form of As-Built
Drawing images, building asset data, and visiting the building location (see figure 4.22) then continued with
the Process of Making 3D Modeling conducted using Autodesk Revit software, with results as in figure 4.23.

Figure 4.23 3D Modeling Results done using Autodesk Revit

© IEOM Society International 3858



Proceedings of the International Conference on Industrial Engineering and Operations Management
Monterrey, Mexico, November 3-5, 2021

The analysis process of 3D Modeling

The analysis process is done after all the results of 3D modeling made using Autodesk Revit Software are
completed, namely by analyzing the results of modeling into one piece of information in the form of attributes
or codes to later be used as data that can be used in the management of all facilities in the building.
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Figure 4.25. results from processing code exported into Excel form

Recommendations from 3D Modeling

By the results of the analysis that has been done, it is recommended and recommended for
managers/stakeholders to be able to use 3D Modeling as an alternative in the management of facilities in the
Building, so that the facility management process can be done properly, correctly and accurately.
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5. CONCLUSIONS AND SUGGESTIONS

5.1. CONCLUSION

Based on the research that has been done, BIM technology is widely discussed and thoroughly
researched only at the planning, design, and construction stages. While in the stage of managing existing
facilities in the framework of maintenance and others BIM technology is still considered a new field.
Understanding, challenges, and the potential added value of BIM technology for Facility Management
is very large, so to explore this requires literature studies and case studies, especially those we conducted
in this research, which through this research is expected to provide solutions for the management of this
Facility Management. This research provides evidence that the potential of BIM Technology for
Facility Management is very necessary, this is mainly derived from 3D Modeling produced through
BIM technology so that it can provide information that can be used for the management of
Facility Management so that all sets of attributes/codes or 3D models produced can be used to support
the management activities of facilities in the Building/building. So that there will be a management of
building facilities based on Building Information Modelling (BIM).

5.2. SUGGESTION

However, some challenges inhibit the exploitation of BIM in Facility Management, the main challenges

include:

1. Lack of understanding and knowledge methodologies that show the real benefits of Building
Information Modelling (BIM) technology in Facility Management, which is reflected in the lack of
demand and use of bim technology for facility management by building owners/building managers.

2. Limited knowledge of the requirements for the application of BIM to Facility Management (e.g.
what information will be provided, when and by whom); Lack of open systems, standardization that
can be used as a bridge between BIM technology and Facility Management.

3. The lack of roles, responsibilities, and clear frameworks for bim management, as well as the lack of
skills of managers and stakeholders to use bim technology in the management of facilities
management, and there are still many rigid industrial culture approaches to adopting new processes
and technologies.

The development of BIM specifications and technologies for the management of Facility Management
that suits the needs of each organization is identified as a key factor for utilizing bim technology-based
facility management and enabling the organization and its supply chain to work by structured Facility
Management processes. BIM technology for Facility Management must meet the requirements of the
building owner, meaning that managers need to understand and articulate the BIM requirements
including the level of detail required. The different ages of technology, as well as buildings, indicate
that there are standard technological requirements that need to be considered. The results presented in
this paper add contributions that can be used by researchers/practitioners to develop BIM methodologies
and technologies for facility management that can later meet the needs of each building
manager/organization that suits their individual needs because this is very important for the successful
implementation of BIM and Facility Management.
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