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The purpose of this thesis was to highlight the development of building information 
modelling(BIM) and its application from the perspective of facility managment(FM) in 
operation and managment.The thesis highlighted the theoretical approach with different 
implemented case studies to measure the strategy and benefit of BIM-FM and contributed 
to  the knowledge concerning the implementation of BIM in the post construction stage 
mostly in facility managment. The thesis aimed at assessing and reviewing the information 
in facility managment phase and linking it with the information handover of the project to 
avoid data loss. 
 
This thesis studied various case studies on the basis of a literature review. The results 
suggested that  BIM offers access to common, real-time asset profiles enhancing the oper-
ation and repairing of assets of facilities. BIM for facility managers helps these experts to 
gain control over every aspect of the facility. 
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1 Introduction 

1.1 Background 

BIM or Building Information Modelling is a model-based process that begins with making of 

an intelligent 3D model. The process empowers report management, coordination and 

simulation during the whole lifecycle of a project. It is an intelligent model based upon the 

process which connects several Architecture engineering and construction (AEC) 

professionals so that they can design,build and operate a building and infrastructure. A BIM 

designer creates a digital 3D model that includes data associated with physical and functional 

characteristics. The power of BIM allowes the architect,engineerr and contractor to colloborate 

on a coordinated model giving everyone a better insight of the overall project. The data in the 

model defines design the elements and establishes the behaviour and relationship between 

the model components in the project. [1.] 

BIM provides possibilities for the whole team to experience the design before construction.  

BIM tools technologies and the processs are frequently used in the construction projects 

because of their perceived benefits. 

1.2 Research objective 

The main objective of the thesis is to study the development of building information modelling 

and its application in facility management. Facility management encloses a broad circle of 

services, process and tools required to assure better operational and maintanence stages. 

Operation and maintenance (O&M) are frequently ignored by project stakeholder during the 

design and construction stage, inspite of evidence proposeing that their contribution play a 

major role in the  total lifecycle costs. [2.] 

The thesis gives a knowledge of current BIM capacities in supporting facility O&M, by looking 

at how each O&M action can be supported by BIM. This thesis aims to assess and review 

current BIM-O&M progress and research developments in BIM-FM area. 

The thesis is based on the study of various case studies. The O&M plan of organisaion 

provides guidelines for decreasing lifecycle O&M cost, extending the life expectancy of a 
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facility,shortening reaction time and improving work force fullfillment. Operational and 

maintanence plan is not a static tool but a document that should be consulted and routinely 

updated.  

Furthurmore, the final year project only studies the O&M phase, design and construction are 

not included. The information within this thesis is based upon literature reviews and case 

studies performed by different users and stakeholders. The research questions that the thesis 

aims to answer are  

1. What are the fields of application in BIM-FM? 

2. What information is required by FM in operation and maintenance process? 

3. How does BIM assist in increasing productivity in later project cycle? 

 

2 Theoretical Background 

2.1 Building Information Modelling BIM: 

BIM is an innovative three- dimensional model-based process that provides architecture, en-

gineering, and construction (AEC) specialist the insight tools to plan more accurately, design, 

construct and operate buildings and infrastructure.  BIM is merely management of the physical 

and functional information of a project. In addition to that BIM may include further dimensions 

such as 4D time, 5D cost and 6D 
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Figure 1. BIM definition                

  

The concept of BIM was developed in the 1970s. At that time, it was called virtual design 

construction (VDC). The system was useful for storing and editing design, construction, and 

operational processes.  

 

Figure 2.  A brief history 

                                                   

Graphisoft developed an object-oriented VDC tool with the features and concepts of 

information modelling and managment early and in 1992, the term building information model 

was used in a paper discussing automation in construction. [3.] Ten years after that event, 

building information modelling turned out to be popular in the construction world.In 2002, 

Autodesk released a paper titled ”Building information model” and some software developers 
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and stakeholders got involved in the field and the term ”Virtual building” was standardized by 

Graphisoft. The virtual building integrated all project models in the same built enviroment. [4.] 

In 2012 contractors (74%) overtook not only engineers (67%) but also architects (70%)  be 

the major adopters and clients of BIM software. BIM has transformed the construction sector, 

improving the design, construction and operational activities. The effective combination and 

documentataion models of BIM have widened the strength of corporate expenditure,tools 

managment, timetable,operational and maintance activities.[5.] 

 

Figure 3. Business value of BIM in north America multiyear trend analysis 

A succesful construction project requires a thorough evaluation and reasonable choice to 

acheive ideal outcomes with a minimal spending plan. The cooperation between various 

stakeholders involved in indivisual tasks  is essential for meeting the deadlines and improving 

the quality. The intergration of BIM enables the different  project managers interact in same 

integrated enviroment to improve the project flow and ensure maximum efficiency. Several 

organisation have used BIM in both major scale and small scale projects  from  the design 

stage to the end of the project. BIM allows the manager to share the relevant model and data 

with the other vendors to gurantee a smooth construction process. [6.] 
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BIM allows every stakeholder to be  involved in the project . The designer can peristently 

update the model . BIM allows the project manager to adjust the project according to the 

prerequisities. There was research conducted by the UK goverment cabinat office BIM 2009, 

the financial benefits in BIM-based projects during design and construction phase yields the 

following results: 

• 9% reduction in project completion time 

• 33% of lowering cost 

• 50% lower emissions 

• 50% faster delivery. [6] 

2.2 Role of BIM in a project life cycle 

The purpose behind the use of BIM is to ensure that information created is in a suitable format. 

It is not just about making a 3D model. The utilization of BIM for information management 

ought to go past the planning and design phases throughout the entire lifecycle. The United 

states national Building Information Model standard committee defined the BIM process as 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 

stakeholders. To work effectively, BIM requires a combination of different elements: 

processes, policies, people, information, and technology. BIM must have all the instruction of 

work activities with start and end, and a distinct identification of the inputs and output stages. 

[7.] 

The most important aspect of BIM is that it provides an absolute independence of data 

exchange, i.e. it allows operation in a workflow that is fully available. There are also many 

other ways in which a BIM workflow can handle data. Today, the IFC format is usually used to 

share information about a project from one party to another. 
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Figure 4. Project life Cycle [7].                   

For example an architect could provide an owner with a new building design model, an investor 

may submit the building model to a contractor to request a bid, and a contractor could provide 

the owner with descriptions of an as-built model detailing built equipment and manufacturer 

information.  

The required IFC data can be represented in different formats like RVT, NWD, DWG and 

distributed over different files and managed in central databases as shown in figure 5. IFC is 

used for the sharing of data for different  software that are used in the design & construction 

industry.IFC is not managed by a single supplier or supplier community. This is a 

groundbreaking approach to ensuring the independence of BIM management with an open 

model built through smart development. 
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Figure 5. File format in BIM                                   

IFC data sharing play an important role in BIM implementation. Some of the widely used BIM 

applications are Revit, ArchiCAD, Tekla structures, Solibri and Trimble Connect. [8.] 

2.3 Levels of BIM 

Level of BIM is a concept with different definations and executions. The main focus of  the 

idea is that the level of development characterzies the contet and reliability of BIM elements 

at different stages. Here, reliability means the degree of accuracy and quality of data. If the  

level of development (lod) classes are effectively utilized. it is easier to recognize the use and 

constraints of the modelled elements which can be utilized in different ways. BIM levels can 

be utilized as connections to contracts and as enhancements to BIM execution plans. 
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Figure 1. Level of BIM 

There are currently four levels of building information modelling: [9.] 

Level 0: This null level of BIM where only 2D is used. There is not any correlation between 

different stakeholders. All the information is 2D drawings, statistics and figures exchange are 

done via paperwork. FM has only basic geometry as an initial point and it arranges data 

through the output. 

Level 1: It is the first level in BIM. Level 1 mix 3D or 2D for cooperation with different stake-

holder but the models are not exchanged between the project team. This level accept internal 

data standard and information cooperation is done through common data environment. This 

environment is managed by each project manager with their own data. Hence there is no 

collaboration between different models and facility managers. Manual work is needed for the 

connections. Many organizations are currently using this level of BIM. 

Level 2: Level 2 is also known as the collaborative level as it allows all the members to create 

and use their own 3D models. This level is, however necessarily based on working in single 

shared model.  The central idea is to share all the information between different project parties 

via a common file format like IFC. BIM models use these file format for coordination and better 

project communication. 

Level 3:  Level 3 of BIM represents full collaboration between all the project stakeholders. 

Once the construction industry has reached BIM level 2, the government starts to describe 

and set goals for the achievement of BIM level 3. All the project members do their tasks at the 

same time within a central shared model. FM systems can import data from different as -built 

Level 2

Full collaboration/

4D-5D

Level 3

Full integration/Open 
BIM/iBIM/6D

Level 1

Partial collaboratin /2D-3D
Level 0

No BIM/Low

collaboratiob/CAD



11 

  

models. The data are later used in the facility management purpose. However, there are many 

obstacles to the adoption including technical and legal aspect. 

The United States are the leader in embracing BIM followed by the UK and European coun-

tries. From the earliest point of BIM, it was clear that guidelines for BIM is necessary for the 

collaboration. Hence, organizations like BIM task group, and the National Institute of Building 

science began working for the information exchange and the system management. [9.] 

 

 

Figure 2. BIM regional convergence [10]. 

Europe is presently hosting the best regional convergence with the help of their governmental 

agencies.  Norway and Finland started the adoption of BIM in project since 2000, pursued by 

Sweden and Denmark in late 2009. The UK government has set BIM level 2 as compulsory 

base for all construction project as shown in figure 7. The European Commission formed an 

EU BIM Task Group to organize all the EU nations into common approach to acquire better 

result. In Asia, Singapore and Korea are the most dynamic states in terms of BIM. In Singa-

pore, the BIM implementation rate is higher than 65% and the productivity is increased by up 
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to 2% per year. A large portion of mega structure for example Gardens bay in Singapore and 

dongdaemum design plaza in South Korea have been developed by Using BIM. [10.] 

3. BIM Awareness in Facility Management  

The International Facility Management Association defines, Facility management as the pro-

fession that includes several disciplines to confirm functionality, comfort, safety, and efficiency 

of built environment by incorporating place, people, process and technology. 

For a long time now the issue of how to run a project proficiently and viably has represented 

a considerable challenge. This discussion has had restored significance since the develop-

ment of Building Information Modelling. BIM processes information and data during the project 

lifecycle can help improve the efficiency of Facility management. It improves the accuracy of 

FM information and expands the effectiveness of an order of a task. The operational period of 

a project is the central contributor to the total lifecycle cost. Research shows that the lifecycle 

cost of facility is two times higher than the initial cost and triple the construction phase cost. 

Nowadays, most contracts need to handover all documents including equipment lists, infor-

mation data sheets, maintenance schedules and so on. These data and reports are important 

tools to help the project managers and facility owner. The present procedure of document 

handover to the FM stage is done manually. Thus, the data are often insufficient and inaccu-

rate. The construction sector spends billions of dollars and hundreds of work hours to repro-

duce such data. A 15.8 billion loss is caused by interoperability shortfall and 10.6 billion are 

credited during the O&M cycle of project. [11.] 

The information in BIM allows better communication, improved decision-making rates and by 

large, better business results. The UK government has stated that BIM adoption by project is 

a better way to reduce the capital costs by 20%. According to a recent survey from Service 

works portal, 45% AEC professionals expressed that they saw BIM implementation in Facility 

management process as significant. [12.] 

The lack of knowledge of BIM in customer and project team is common. In terms of facility 

management, the projected BIM advantages is to view precise digital model of the facility. 

Facility managers spent many hours on finding accurate data like drawings, material 
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specifications and data sheet during the maintenance service is performed. Hence, BIM give 

better operating, maintenance procedure and accessibility to different part of facility. 

Arto Kiviniemi and Ricardo Codinhoto in their report about Implementation of BIM for FM sum-

marized that the implementation of BIM within the project is started with hiring of BIM capable 

team for design and construction. They said that the client seeks some assistance from the 

team of designers and contractor to incorporate with BIM in Facility management. Authors 

mentioned that the intended use of BIM in FM activities is not a specific exercise, but all the 

information should create in a way that would favor FM. The level of BIM awareness increases 

as the project growth.  The initial emphasis on the value of project is mainly on the space 

management, automated collision detection, visualization, and sustainability analysis. Later, 

FM team changed its strategy from client to client and made their expected priorities. [13.] 

4. Methodology 

Two methods were selected for the final year project. a literature review and other is review of 

BIM-FM based projects. Firstly, literature review of different case studies and projects was 

done to acquire knowledge of BIM and FM. This is the initial way of conducting qualitative 

research. Different sources, article, research paper, thesis was discovered. These papers give 

the knowledge and idea of different findings and approach towards the development of BIM-

FM.  

Along with the literature review, the benefits of BIM-based FM can be justified with project 

which is already implemented. A better understanding of the benefits and limitations of BIM-

FM and their possible solutions is the main objective of this thesis. 

4.1 Literature review 

The literature to be reviewed in this thesis was found through searches made in various data-

bases and with the google scholar search engine. The database used were academia at 

(www.academia.edu); ScienceDirect at (www.sciencedirect.com); and Emerald Publisher at 

(www-emeraldinsight.com). 

http://www.academia.edu/
http://www.sciencedirect.com/
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The study was started with the search word “BIM”. In addition to that “BIM for FM” was used 

in the next step. The results from the databases and the google scholar search were collected 

and summarized based on topic, background, and results. 

Table 1. Search result from different scientifc database 

Database Key word BIM Key word BIM-FM Sort out 

ProQuest 514 24 4 

Emerald 950 44 8 

ScienceDirect 256 14 2 

Academia 200 16 4 
 

Among the database, Emerald with the total number of 950 results suggests that this is mainly 

used by many researchers for BIM-FM based articles. The significance of the papers was 

reviewed through the title and abstract of papers. Form all the response, All the result suggest 

that these scientific repositories are used by many researchers to issue BIM based articles.  

 

Figure 8. Research paper searched in google scholar 

In addition to the databases, Google and google Scholar was also used to search for literature. 

The search result for different year has listed out in figure 8 with the available material related 

to Building Information Modelling and Facility management to this thesis. 
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4.1.1 Field of Application 

Facility management regards BIM as a facilitator to meet their service goals. Integrating FM 

tools like computer-aided facility management with BIM will speed up the FM objective as BIM 

tackles energy efficiency and sustainability problems alongside building management sys-

tems. Nevertheless, BIM's main concern is the cost of implementation and preparation. Brinda 

and Prasanna describes BIM's capacity to serve as FM tools through: programming; modelling 

of records; scheduling of preventive maintenance; analysis of building systems; asset man-

agement; space management and emergency planning. [14.] 

Similarly, Arayici et al. [15.] used a case study to summarize the capacity of BIM as a FM tool 

compared to conventional tools (e.g. CAFM) in space planning. They established that BIM 

was more efficient. The difference lies in the need for continuously updated sample libraries 

for BIM model. The benefits of BIM depend on its model maintenance efficiency. A virtual 

model produces a single all-in-one resource in conjunction with BIM database. In terms of 

visual space preparation and data storage for O&M BIM can support FM in both soft and hard 

tasks, as shown in table 2 below. 

Table 2. Task supported by BIM in facility management 

Soft Task: 
 

Hard task: 
 

Office space Management 
Cleaning wastewater management 
Reception service 
Security 
IT operation 
Emergency response 
 

Management of normal and emergency systems 
Maintance of building automation 
FM work monitoring 
Door, and window maintenance, 
Reviewing active and passive fire protection 
system. 

BIM addresses both hard and soft FM-related tasks, Hence BIM can act as a FM tool. It is 

possible to control the reduction of information loss in the information exporting process. BIM 

has evolved from an information management strategy to the construction management 

method. BIM can create an integrated environment of up-to-date information distributed in 

building lifecycle. Hence, BIM can track changes and update them in the form of correct FM 

information. [15.] 
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4.1.2 BIM Implementation in Building Lifecycle 

BIM is now widely used worldwide, featuring multiple applications and documented projects. 

A 2014 study by Dodge Data & Analytics and McGraw-Hill Construction with the title BIM's 

Business value for owners reports that 65 per cent of UK owners of the private sector and 70 

per cent of UK owners of the public sector require BIM in new projects. As to the impact of 

national directives on owners, the study shows that 67% of UK owners accept BIM. The Owner 

benefits from a variety of advantages that can be used to understand, interact, and monitor 

the progress of the project during the process of planning, building, and overseeing a project 

using BIM. 

A detailed building archive contains digital models, documentation and analysis is developed 

during BIM design. The archive includes both a precise representation of the building at any 

point in its construction, and details about the purpose and features of the building. The 3D 

renderings used in digital model production allow proprietors to communicate clearly with the 

design team. This 3D rendering process cost highly in traditional CAD technology. The transi-

tion from CAD to BIM allows owners to request and easily understand any information they 

want, using digital 3D models. 

BIM can provide the stakeholders with huge benefits in all phases of the construction process 

from planning, design and construction to operations and maintenance. The operation and 

maintenance (O&M) last an extremely a very long time. Based on research on the modelling 

and maintenance of a building, Sl-Hajj and Kishk have established that  O&M costs far exceed 

those of any previous phases, averaging at 70 per cent of the total costs of the life cycle.[16.] 

4.1.3 BIM Integration in Facility Management: 

Facilities management (FM) supports building performance by managing operations by 

integrating people, location, process and technology to ensure the built environment is functi

onal.  

The relationship between building performance and facility managment was portrayed as a 

linear pattern in figure 9  below. It strongly indicated  that better performance of the facility, the 

greater the quality of services. The adoption of BIM gives an opprtunity to anticipate building 

performance. 
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BIM collects extensivedata and performs realtime calculations to provide feedback to the buil

ding designers. The inaccuracy of building performance evaluation in the early design stage 

is one of the root cause for insufficient performance. Furthermore, BIM allows  effective 

collaboration between stakeholders and its Data richness gives careful information of facility 

managment during design. [17.] 

 

Figure 9. Relationship between facility managment and building performance [18]. 

There is increasing interest in building performance, as buildings are not performing as 

intended. Ensuring the intended performance and operation of buildings will extend buildings 

' service-life. The performance of any building declines over time as seen in figure 9 due to 

many factors, including those related to climate change, technical problems or misuse of users  

On the other hand, it is believed that the degree of this decline depends on how well the facility 

managment maintain the building (see Figure 9) to preserve the efficiency over a longer period 

of time. [19.]  

4.1.4 FM Value in Closing Energy Gap 

Operational facilities management techniques may help reduce the use of energy from 

buildings. Reducing greenhouse gas emissions to prevent the climate change has become 

increasingly the subject of environmental legislation, as well as campaigns for corporate and 

social responsibility. There's mounting evidence that the energy efficiency of many modern 

building is sub-optimal. The IFMA' How-to Guide' (2011) reports that more than 70% of existing 

building stock uses more energy than required. [20.] 
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Bordass and Leaman suggest in their report that the emphasis of the guideline has long been 

on design and construction and not on operation and maintanace. They argue that a post-

occupancy assessment (POE) takes a viewpoint of the construction industry and 

conceptualizes the transition as the end, not the beginning of efficient building 

efficiency.Consequently, Bordass and Leaman conclude that systematic performance 

evaluations of buildings, including a stronger focus on the operation and maintenance process, 

seem recommendable.  

Finch and Zhang  point out that they find ' sustainable buildings ' as just that — buildings that 

achieve high levels of performance, not just from day one, but throughout the life of the building 

and to accomplish this, FM plays an essential part in addressing the complexities of 

individuals, processes and locations. [21.] 

4.1.5 Building Performance and FM Relationship 

There are several possibilities for integrating BIM with the FM activities outlined by Eastman 

et al. 

 "Owners will benefit significantly from projects through the use of BIM processes and 

resources to streamline the production of higher quality and better performing buildings. BIM 

encourages cooperation between project partners, eliminates mistakes and adjustments in 

the field and contributes to a more efficient and reliable delivery process that decreases project 

time and costs. [22.] 

 

Looking at the lifecycle of the facility shown below figure 10, the operating phase 

encompasses the majority of the costs and life cycle of the facility 20 plus years, while the 

design and construction phases last only 1-5 years. 
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Figure 30. Comparison of traditional and collaborative process [22]. 

The advantages of incorporating BIM into FM are obvious, which greatly enhance the value of 

facilities reporting compared to the traditional approach without BIM. Becerik-Gerber pointed 

out that the final model, given the additional cost to the owner when using BIM in the first 

stages (design, construction), has the potential to reduce the operational and maintenance 

costs of the owner. 

 As such, owners are gradually taking on the role of change agents when it comes to 

operations of facilitiy managment.  According to Eastman et al.  the positive changes that BIM 

implementation may include are considerable, based on the handful of examined cases in 

their handbook. The authors expect improved building efficiency through energy savings, 

reduced financial risk through earlier and more precise financial assessment, a finer-tuned 

schedule, more consistent cost estimates through automation, and enhanced facility 

management and maintenance through updated building information and added life-cycle to 

the BIM program. [22.] 

4.1.6 Information Exchange Standard for BIM: 

With the development of a BIM-FM model, all the collected building information  is processed 

throughout the building lifcycle. All information can be given to the stakeholders. The creation 
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of different data models supports product lifecycle when addressing information managment 

building. The two most common information exchange standards are IFC and CoBie. The 

seeds for modern IFC were established in 1996 when 11 industry professionals created the  

International Alliance for Interoperability(IAI). The IAI evolved into buildingSMART 

International (BSI) a global industry body committed to maintain,promote and develope BIM 

standards and guidelines. BuildingSMART's core goal is to create open standards that 

encourage cooperation, and make an open and impartial model. BSI has created and 

established a range of standards for data sharing and collaboration. The use of IFC ensures 

that construction professionals can use their choice of software tools to share data with. 

Around 150 software tools worldwide support IFC. This kind of interoperability is essential as 

construction becomes more and more collaborative. IFC's ability to produce accurate and 

useful building information from BIM models generated during the design and construction 

phases, IFC-compliant data meets the basic requirements for effective building modeling use 

within FM. [23.] 

COBie is an information exchange standard for the collection and distribution of life-cycle 

information required by facilities managers. Hamil [22.] states that COBie can be used both in 

software design, construction and maintenance as well as in basic spreadsheets. This 

flexibility enables COBie to used in all projects whatever their scale and technological 

sophistication. On completion of construction projects the construction manager usually 

provides all the information to the facility manager  which also include e-paper containing CD. 

Such knowledge is believed to assist the facility manager in managing, running, and 

monitoring properties inside the building. However, this knowledge is more often than not 

supplied months or years after the building has been occupied and stored in a storage room 

where it is never used. [24.]  

The COBie specification defines the information material that needs to be collected and shared 

at each step of the project in order to stop the waste associated with the current paper process. 

The designer is required to provide the layout of space, device list, equipment types and the 

location of the equipment. The contractor provides the model, layout and serial number of the 

equipment, and provides information about both the manufacturer's information, warranty and 

replacement parts. The commissioning agent provides relevant  training, and equipment 

specifications for the job plan data. 
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The importance of BIM FM development varies depending upon the organizational needs. 

Based on the literature review essential application of BIM-FM can be found in Appendix 1. 

5. Research Method Apporach: 

The approach chosen in this study is the analysis, review, and assessment of case studies. 

The aim of reviewing these case studies in this thesis is to provide useful evidence of BIM to 

the enhancement of the quality of service and management during the building life cycle. 

 

 Figure 11. Research method 

The thesis selected to get enough information to build this thesis work as it will allows to take 

a look at the vast amount of theoretical work and go through a ration of literature and get the 

suitable data and information on this topic from various research papers. The information and 

data obtained from different case studies in different parts of the world in this thesis helps to 

see the current BIM FM approach in the world.     

Thesis topic

Literature review

Research question 
supported by Review

Testing 
hypothesis(Case 
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Observations

Results
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6. BIM-FM Case Studies 

Analysis of different case studies are an important practical help for determining the appropri-

ate application of FM BIM models and for understanding how to use BIM data in practice for 

facility. 

6.1 Case 1: BIM Facility managment in Space Managment. 

BIM in facility management application – a large university complex (Kassem, et al.). The case 

study relates to the City Campus of North Umbria University, located in Newcastle upon Tyne 

in the (UK). It consists of 32 non-residential buildings with a total area of over 120,000-meter 

square. The case study was initiated in 2010 when the University appointed five designers to 

create information building models with an aim view to increase the efficiency of space man-

agement.  

       

 Figure 12. Aerial view of north umbria university campus [25].     

The author discussed how BIM can add values in the existing building and exploring the Fa-

cility management function in it. Since the case study contains an established facility. The 

migration of existing facility management system to BIM based FM is always difficult. The 

author mentioned that personnel from the university estates department take part in detail 

discussion for BIM-FM integration. 
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 Figure 13. Floor plan Northumbria university city campus [25]. 

According to the author the efficiency of space-management processes, such as updating 

geometric and non-geometric details, came shortly when the functionality of BIM for FM was 

explored. The University updated its drawings and details in two different environments, two-

dimensional visual representation of the floor plan is in the DWG format and the MS Excel 

database format is for the regular maintanence checklist .These enviroments were routinly  

updated  to establish replication of workload. There was a  frequent adjustments in the usage 

of building which is a long process that  requires full-time attention from the CAD technician. 

[25.] 

 

Figure 14. Initial maintenance workflow [24]. 
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Using BIM for FM, creating schematic information and providing detailed FM information 

enables automated updating of the necessary schedules; delivering instant parts, elevations, 

three-dimensional graphics and renders; and producing drawing sheet from a common 

integrated framework. 

 

Figure 15. Integrated BIM-Based Model [25]. 

All the design documents and drawing were submitted in a single model. The integrated model 

also includes the maintenance manual, Caretakers, professional building managers. In some 

situations, licensed service providers are the primary users of the maintenance manual. figure 

16 shows that there are number of different types of information like the source of information 

of the model and maintenance checklist. 

The study by Kassem claimed that the benefits of this method included significant improve-

ment on the flexibility of sharing the information between all the multiplicity of stakeholders 

and contractors working together to create installations. This collaborative strategy eliminates 

redundancies and errors, thus minimizing initial investment and the continuing maintenance 

and energy cos. In addition, the data richness of the BIM models offered valuable information 

on regulatory enforcement, such as centralized database of emergency vehicles, escape 

routes, accessibility, and critical maintenance. Specific information on these components can 

be easily monitored, revised, and recorded in the scheduling.  Authors suggest that the FM 
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and maintenance information system share an essential role in building information manage-

ment system. [25.] 

6.2 Case 2: Facility Management in NKS Hospital 

The new Karolinska hospital is the main project in one of Stockholm County's biggest and 

most ambitious health-care projects ever. In April 2008, the decision was made by the Stock-

holm county council to build new university hospital in Stockholm. This new hospital has been 

most cost effective, compared to the renovating and refurbishing the present facilities. The 

initiative represents one of the world's largest and most creative healthcare ventures. It re-

quired an estimated $3.0 billion expenditure which included $1.6 billion for construction. The 

Construction began in summer 2010 and was completed in 2017. The NKS will be new ultra-

modern university hospital. The complex includes hospital building, a science building with 

100 bed patient hotel, new parking facility and it covers an area of 32000 square meters. NKS 

include 12,000 inpatient bed, 36 operating rooms. 17 magnetic resonance imaging (MRI) and 

eight radiation bunkers. [26.] 

 

Figure 16. New karolinska hospital 

NKS is countrys most advanced BIM project. In this project the main designer Skansa includes 

many teams planning and meeting architectural and structural requirements. As a general 

contractor skanska asked to include all design requirements in the contract. All the 

documentation,design elements were provide in BIM format to allow for the sharing and 
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exchange the data. There was an agreement between stockholm council and skansa to 

include the facility managment at early design stage to reduce post construction failures. All 

the design team, facility personeal and NKS hospital doctors were involved in the disucssion. 

BIM model was presented to doctor and medical staff reprentative in virtual reality and show 

how space will be used by users. 

 

 

 

 

 

 

 

 

 

 

 

Figure 17. Project parties Involved in contract                            

Coor service and managmnet has agreed to take care of Facility managment of NKS. Transfer 

of data from design and construction to operational phase has be incorporated into the BIM 

model and can be viewed from any sharing point. The integrtaion of BIM for facility managment 

includes 

 

• Assets management 

• Knowledge library 

• Real time performance 

• Link to FM system 
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Figure 18. New karolinska hospital assest knowledge model [26]. 

 

This integration of model allows all the stakeholders to access all the data and linked with the 

BIM model. BIM provide a reliable database and integrated views across all the Asset 

knowledge model which links project  along with all project information and the maintenance 

manual as shown in figure 18. Facility manager can also check, update, and retrieve neces-

sary facility information from this knowledge model.  

 

Skansa chose to use autodesk revit for designing. Due to its versality revit was linked to BIM 

database to manage and simulate view of the interiors of room like as shown in figure 19. The 

visualization provided by the BIM models helped to collaborate with the end users like health 

professionals . 
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Figure 19. Interior model of NKS building [27]. 

The  end user participation before the construction helped the designers in generating the final 

BIM output. The Skanska's final model before moving the database to facility management 

and operation must generate as-built BIM software that will be used by Coor in the FM and 

service process. Such full BIM deliveries include, 

• Assest list 

• Design coordinates 

• Upate data and technology in BIM 

• Full update to Owners throuhout FM process 

• Handover BIM Model to the client at the end of contract  

At the stage of O&M of the building, the BIM model was built to assist the hospital using 

operations and allowing the operational manager of the building to perform implementation 

test-ups and understand their functionality. For example, information given on floor space by 

the model facilitates cleaning planning and other hospital maintenance. If a lamp breaks, the 

layout does not only indicate what kind of lamp it is, but also if it needs a staircase to repair it. 

It is also helpful to  draw conclusions on the priority of the measures. [27.] 
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Figure 20. Real time BMS system 

On NKS project the main reason of using BIM was to assist facility management. BIM model 

has an ability to support FM activity like aiding NKS officials to run installations and its task. 

There is design presented in FM systems for delivery of medical equipment and supplies 

called Jit cabinets. This device was developed in cooperation between end user and FM. JIT 

cabinets were placed in a different spot on the floors of the main halls and connected to the 

users in different rooms of the building on multiple floors with an automated chain as shown 

in figure 21. The aim of this system was to supply medical instruments to different faculty more 

effectively. 

 

Figure 21. Jit Cabinets 
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There are incredible advantages of BIM in FM, but BIM has also created opportunities to bring 

additional features to the end users.  There are some basic facilities that have been offered to 

NKS users, such as booking rooms and order for cleaning and maintenance.  NKS staff can 

refer patients to appropriate rooms by using the BIM model and maintaining all specifications 

and criteria in mind instead of calling to multiple departments. Housekeeping is the fundamen-

tal in any facility because of its nature so cleaning scheduling and BIM can be interlinked. 

When the system get signal that the patients get discharged from any room it gives information 

to the cleaning staff to go and clean without waiting for manager call.  

This project has some new form of internal transport network which carry materials inside the 

plant, to minimize surface movement. NKS project architect, FM and technical design teams 

built fast way of transporting test samples around the building of hospitals, these pneumatic 

tubes are built to carry blood bags, drugs and equipment to move quickly in the building without 

human hands interaction. [29.] 

 

Figure 22. Mobile application screen [28]. 

NKS Hospital's data management program provides tools intended to educate stakeholders 

including the surrounding community. A showroom open to everyone, everybody can know 

more about the NKS plan and the prospective health care system with the aid of video, photos, 

and an interactive model. A special application was developed to improve contact about the 

project details as shown in figure 22, which anyone could install on their smartphone. This 

feature allows visitors to access the hospital facility. [28.] 
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6.3 Case 3: Reducing Carbon Footprint of Facility 

The construction industry releases 36 percent of global CO2 emissions, with 66 percent of the 

emissions generated during the activity period of the lifecycle of building. Although ongoing 

research emphasizes on the use of BIM to control a building's resources. The most significant 

changes to reduce the carbon emissions of a building are, first rising it’s  the service life cycle 

and, second, reducing the overall usage per building area. Ever more legislation have recently 

been introduced globally to achieve less emissions generation. BIM provides the data for a 

building energy consumption. This data can be used as an information to make decision on 

how best to manage the entire life cycle of building. 

The technique introduced in figure 22 below incorporates carbon assessment techniques and 

BIM to generate statistics on carbon dioxide emissions. Real time information is first collected 

through the  sensor. The Sensor  data from a building is then entered into the carbon 

estimation method to obtain data about carbon emissions. 

 

 

 

 

 

Figure 22. Methodology diagram for assessing Carbon emission of a building 

The primary source of carbon emissions from a building during its operational phase is the 

energy consumed. The energy produced can come from various sources like natural gas or 

electricity, which can also come from several different sources with various amount of carbon. 

The process is proposed to properly account for all the CO2 emission. The boundaries for this 

analysis are the specific and encapsulated emissions generated using energy and natural gas 

during the operation. [31.]  

For data collection, most facilities are constructed with sensors (or utility meters) that generate 

real-time measurements of the electricity use of an entire building in kilo watts (kW) or kilo 

Sensor data 

Carbon emission 

data Representation 

BIM-FM 

Carbon Estimating 

method 
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watt hours (kWh). If data on the use of natural gas are obtained from meters in Joules (J), 

𝐶𝑂2Joule can be multiplied by 5 × 10−8 kg to calculate the 𝐶𝑂2 emissions. The figure does not 

vary depending on the time or place, it is a constant since it tells the direct carbon emission. 

                          C (natural gas) = G (consumed, I) × 5 × 10−8 

Where natural gas is the total carbon emissions due to natural gas use (kg  Carbon dioxide), 

G(consumed) is  the  amount  of  natural gas consumed (Joules) and 5 × 10−8kg 𝐶𝑂2/Joule is 

the carbon density of natural gas.  

Table 2. Summary of possible carbon dioxide sources data 

The transfer of data between a BIM model and a sensor reading is done through IFC. Once 

the Carbon measuring process is completed, this information is to be put back into the BIM 

model. The IFC standard support various objects which support information acquisition. IFC 

standard support different objects in specified domain. 

Table 4. IFC BIM objects needed for analysis 

Information required IFC objects 

 
Spatial(Spatial recognition of emission 
level) 

 
IFC buldingStorey, IFCSpace, IFCBuilding 

Electricity use IFCSensor, 
IFCDistributionFlowElement,IFCDistributionCircuit 
 

Natural gas use IFCSensor,IFCSensorType,IFCDistributionFlowElement 

Time(Real time measurement) IFCTimeSeries, IFCPerforManceSeries 

                            

Data           Units Sources 

   Electricity Use Kilowatts(kW) or Kilowatt-
hours 

Sensors or utility meter 

Carbon Density of electricity             Mass/kWh Online Index or from energy 
company 

Natural gas             Joules       Building sensors 
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The ifc objects in table 4 are used to retrive the necessary information from BIM model to be 

input into carbon estimation method. For example IFC sensor is described as a device that 

measures the physical quantity and convert it into signal. This obtained signal can be read by 

instrument. IfcSensorType specifies the type of sensor, such as gas sensors, temperature 

sensors and fire sensors. IfcPropertySet describes the dynamic properties belonging to the 

IfcSensorType. These dynamic set of properties contains common attributes, like name, use, 

materials, access points, composition. The sensory information should be evaluated in real 

time. IfcMeasureValue is defined to hold various types of computed values, such as distance, 

time, proportion, mass, count, and area. [33.] 

Also, the entity IfcTimeSeries can be used to gather real-time data. This entity defines a set 

of times-stamped data inputs and permits a normal combination of collected data over time 

intervals.  

IFC objects can be linked to each other with a tool called IFCrelationship. For example, elec-

tricity consumption information from an IFCsensor can be connected to IFCDistributionFlowEl-

ement which facilitates the distribution of energy. The real time signals from different sensors 

gives the numeric values which need to be analyzed. There is different method to handle the 

sensor data from a BIM model. The collection and filtering of data from IFC objects into suita-

ble outputs. If the dataset is processed and ready to use, the measurement of the mass of 

Carbon dioxide generated by the building can be entered into the carbon estimation equations 

using any program like MATLAB. The next move is to put Carbon emission data into the BIM 

Model. 

There are many BIM based software tools, e.g. like Autodesk Revit. It can import and export 

IFC files. Since Revit does not have a function to store and view data in realtime so it uses 

Revit add-ins. The sensor output needs to be incorporated in the IFC output. In dynamic BIM 

network, all the sensors are set as ifcSensors and ifcSensor type. Sensors were added to 

Revit under the electrical category. It also has a detailed view of the domain and entities that 

can be used to describe building elements like as HVAC domain, electrical domain. Figure 

below shows IFC output model and sensor data. [34.] 
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 Figure 23. IFC output of sensor data for revit [34]. 

The first add-in is for the automated input of all data from the sensor. The underlying data 

downloaded from a sensor device downloaded is a txt file as seen in figure 28. Via the add-in, 

Revit would decode this txt file instantly, and then generate a mutual parameter for each data 

sensor. These parameters are then applied to the families or ventures of revit. Since revit 

develops sensor as a new family, it can be used as a parameter to store the data. After parsing 

all the results, they are displayed automatically in the scheduling that can be set precisely for 

all the project's sensors (see Figure 29). The schedule is a valuable tool in Revit that could 

provide users with a list of details. [35.] 

 

Figure 24. Sensor data file [34]. 
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Figure 25. Schedule for sensor data in revit [34]. 

The add-in interface is built like as shown in Figures 30 & 31. First, the user chooses the date 

of the report, and then a dialog box will appear where to choose the data file of the txt sensor 

can be chosen.  

 

Figure 26. form of data input 

After selecting the date and subsequent txt format, the data of the sensor is automatically 

imported into Revit. 

 

Figure 27. Sensor data selection 
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CO2 emission measurements based on date and time were obtained by sensors mounted in 

each room and hallway. In order to prevent an overpopulation of the IFC database, the process 

for assigning sensory data to BIM can be divided into different phases: in normal situations, 

the device is in a monitoring mode only  sensing environmental information, but not storing 

the results in the IFC. The carbon level monitoring of sensor was described as ifcProper-

tySingleValue. If the reading in the sensor crosses the set-point threshold, the device begins 

saving the data obtained by the sensors in the IFC. This can update the state of the IfcSpace 

type from safe to hazardous and add environmental and occupational sensory data to it. When 

the carbon data has been measured, it can be incorporated into BIM to create accurate rep-

resentation. An example of a potential representation of data is shown in figure below. [35.] 

 

Figure 28. Example of possible BIM interface with emission [36]. 

Developed add-in would continue to offer useful information to facility managers that can be 

used to develop a strategy and measures for improving the building's indoor environmental 

quality and energy performance. For example, facility managers may use the real-time tem-

perature and Carbon dioxide measurements to make significant adjustments in the function of 

the HVAC systems to enhance indoor air quality in the areas occupied by large numbers of 

people. 

6.4 Case 4: Unipol Sai Mario Fire Safety and Evacuation Management 

The application of Building Information Modeling on fire safety and evacuation management 

as an additional scientific and technological development to create a management model that 

combines the disciplines of fire protection and evacuation management. The  UnipolSai 
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Corporate Center project in Milan, Italy comprises the construction of a headquarters building 

situated in the last free urban environment of the "Porta Nuova" complex, thereby finishing the 

urban redevelopment activity that has enhanced Milan's reputation in recent years. The oper-

ation consists of building a structure of 22 floors over ground, 3 floors underneath. The total 

area of the project begun in 2015 is 21000-meter square of offices, a 200- seat auditorium and 

parking space. 

Fire safety and emergency evacuation plans are one of the key challenges facing large pro-

jects. BIM provides many possibilities in fire safety and management due to its data richness 

and better 3D understanding of model.  

 

Figure 29. BIM fire safety implementation 

In the Unipolsai corporate center project, BIM is focused on the IFC modelling approach and 

can be implemented from various levels of development. Decisions made in fire safety plan-

ning typically impact many specialist fields of planning. Figure 34 indicates that if any of these 

building components is altered, it can have significant implications for the fire safety without 

making the overall effect of the change clear to the individual expert designers. It is necessary 

to understand the effect any individual choice would have on fire safety and thus consider this 

effect in the environment as a whole and in all professional activity. 



38 

  

 

 Figure 30. Building components with BIM 

The first step is to pass all fire plan data and symbols to the BIM model as parametric objects 

and variables in a three-dimensional form. In the Unipolsai corporate center several different 

specifications of fire engineering were implemented in the virtual model to include and monitor 

the specifications of a prescriptive fire strategy. [35] 

 

Figure 31. Summary of fire implementation [37] 

The fire resistance features of the building elements of the Unipolsai Corporate Center like 

walls and beams are run through the fire rating parameter of BIM which allows designer to 

locate their status in the model. A fire resistance rating means the total duration for which a 

Passive fire 
protection 
with BIM

extinguisin
g system

Fire 
protection 
equipment

Escape 
route

Windows,stairs,
doors

Fire rating of 
components

Smoke 
detector



39 

  

fire protection system can withstand during the fire. This procedure gives the idea of the fire 

project and add value to define fire compartment model 

 

Figure 32. fire compartment model 

Fire rating parameter allows to mark the object as shown in figure 32. There are 4 different 

fire rating for the walls. These walls are shown in different colored filters. The inner wall coded 

as yellow in figure 32 has the maximum of 2 hours of fire resistance ability. This ability of fire 

resistance is denoted as a REI 120 during the design.  Fire compartment are designed in walls 

and floors to divide bigger spaces into more workable small spaces that makes it easier to 

rescue people from fire. Object visibility parameters in the BIM model of facility will help the 

designer to select the type of suitable fire system for each compartment.  

The BIM Model of the Unipolsai corporate center is used to optimize in-build route 

measurement. As explained earlier, a BIM consists of objects with semantics (meaning) and 

topology like relationships and areas that are appropriate for automating the necessary route 

calculation. The designer used the BIM model during the design phase of this research study 

to calculate the distance from the stairs of the furthest room and estimate the distance between 

each stair (exits) and the furthest floor. The goal is to check the gap between the room and 

exit spaces. The subsequent basic rules are used in the creation of families: 

• Combination of 2D symbol and 3D object 
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• The point of insertion lies at the one edge of the symbol 

            2D symbol for Fire Alarm Call Point 

            3D object for Alarm call point 

             Floorplan view detail in Alarm call point 

 

Figure 33. Example of sign in a fire plan evacuation plan 

A fire evacuation plan includes text and graphics. All the graphical presentations of the escape 

routes are on the indivisual floors. The interactive component of an exit route is designed in 

the form of a floor map detailing the building's different floors, as well as flight routes and 

directions,fire extinguishers,fire detectors,fire assembly point and safety instructions. A 

graphic overview of fire evacuation plan includes the position of an indivisual at present 

situation. If there are any changes in a structural part of the Unipolsai Corporate Center 

building,the  BIM model gets updated which helps to updated  the fire plan model. [38.]  

Fire fighting and repair of fire protection equipment is aimed to ensure their in working 

condition during an emergency, to minimise fire risk. Currently, all the repair and inspection in 

the Unipolsai Corporate Center must be carried out in compliance with the requirements and 

methods set out in the fire safety regulations, which makes it possible to review appropriate 

files and drawings.  
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Figure 34. Fire equipment and maintenance data information [37]. 

Testing and inspection play a critical role in the management of fire and thus life protection. 

For example, it is important to check the fire alarm systems of facility regularly to ensure that 

they really work. It should not be believed that the fire department will get notified as alarm 

sound goes off. All the critical devices like sprinkler systems and fire door should be checked 

inspected and maintained. BIM models include the required spatial information and fire equip-

ment maintenance information including the name, size, warranties and manuals of equipment 

with contract regulation being immediately available to fill Computer aided facility management 

(CAFM) or CMMS maintenance data information systems. Nonetheless, it is important to in-

corporate the documentation of the individual elements through external records or manage-

ment network ties during the handover process, to prevent loss of knowledge and encourage 

the start of operations. Taking these measures allows a facility manager to know the right 

safety policies are in place in accordance with codes in standards. [37.] 

The review of the case studies in the thesis proposed different method of changes. The anal-

ysis of various cases in this thesis made it clear that the implementation of BIM method is 

beneficial for facility management. Summary of the case studies discussed in the thesis  can 

be found in appendix 2. 
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7. Discussion: 

The research questions stated at the beginning of this thesis were answered. The answer are 

discussed below. 

The first research question asked what the fields of application in BIM-FM are. Although BIM 

implementations in the planning, design, and development processes have been extensively 

explored and researched. BIM continues to a new field in FM. The thesis established that there 

is a consensus on the importance and usefulness of BIM in FM. There are different values 

primarily from like integration of advanced manual information handover process and increase 

in the quality of FM data accuracy. Facility management personal need to identify the building 

components to perform corrective and preventive maintenance. The finding of the case stud-

ies discussed in the thesis suggest that BIM-FM application increase the efficiency of the ex-

ecution of work orders. The areas for the application of BIM in FM include locating compo-

nents, facilitating real time data access, checking maintainability and automatically creating 

digital assets. 

The second research question asked about the information required by Facility manager in 

operation and maintenance process states BIM provides shareable data throughout the con-

struction process. In every project, data is collected, maintained, and exchanged through a 

Common Data Environment (CDE) to ensure that the latest information is available to anyone 

working on a project. An information exchange standard like IFC is very helpful when main-

taining and operating a facility. Data is shared in a specific standard format, enabling con-

sistency and continuous use during a building's existence, consistent with existing FM pack-

ets. These packets consist of for example troubleshooting broken equipment and improving 

ergonomics. Other essential FM applications allowed by BIM include monitoring and control, 

emergency management, space management, and staff development and training. Likewise, 

3D visualization can help facility managers to use their idea for problem solving. 

In addition to that third question asked about how BIM assist in increase the productivity in 

later project lifecycle like BIM modeling has a lot of advantages particularly when it comes to 

operational performance of a building. The overall changes in scheduling and reporting will 

reduce the number of hours which are not efficient. Increasing productivity particularly when it 

comes to projects will help building companies improve their overall business because they 

would have more time to do so.  
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8. Conclusion: 

BIM offers major opportunities for facility managers with diverse roles and challenges. It is an 

important source of accurate and useful knowledge about the facility and its contents. By using 

BIM to their concrete objective, facility managers can save time, effort, and money on a regu-

lar, weekly, and yearly basis. In addition, BIM offers added improved data storage and real-

time access to all useful information about the facility. Furthermore, BIM models provide for 

much better accuracy in the estimation of space through the automation process. Facility man-

agers can rely on a greater understanding of asset position. This is vital if any problem at a 

facility is to be resolved in due time. BIM offers access to common, real-time asset profiles 

enhance the operation and repairing of assets at facilities. BIM for facility managers helps 

these experts to gain control over every aspect of the facility, from operations to maintenance. 

This is an effective way to not only of improve the quality of environment but also to prevent 

any complications. 

This thesis attempted to determine the wheather the utilization of BIM during the operational 

stage of building is a warranty for a more reliable  and effective  FM processes. This was done  

by identifying the application areas of BIM-enabled methods, taking into account the 

streamlined information flow as a prerequisite.In addition, BIM as a collaborative mechanism 

that assists the continuos managment  of information is introduced in the thesis  as a  feasible 

way to adress the gap in the traditional method facility managment methods. Developing 

awareness of FM application areas for BIM-enabled processes is the first step towards 

appreciating BIM-FM.  This thesis provides  concrete proof of the validity of BIM for FM 

procedure. It suggests that future work should focus on reviewing a greater number of case 

studies to maintain and verify the construction industry apporach. 

The review of different studies shows that it is simple to find defects and process routine 

maintenance orders when implementing BIM. Thus BIM can help to cover this gap in the 

traditional method  by enabling the ongoing process of transferring data from the stage of 

project development to the time of delivery. BIM provides conflict-free mock-up showing the 

actual model in a visual medium which is an additional benefit while carrying out the building's 

remodel, renovation and emergency evacuation planning. Material estimation and 

specification can be automatically generated using BIM. 
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S.No Authors  Areas of BIM 
FM application 

                Function 

     1 Brinda & prasanna[2014] 
Arayici et al[2012] 

Field of 
application 

BIM capacity to serve in facility managment 
is through modeling,programming, 
scheduling of space managment and 
preventive managment along with 
emergency planning.  

     2 Dodge data analysis& 
Mcgraw-Hill [2014] 

BIM 
implementation 
in building life 
cycle 

67 percent Bussiness owner in UK accept 
BIM.  Operation and maintanence last 
extremly long time with an average of 70 
percent of total cost. 

     3 Bruce buckley, K.logan 
[2016] 
Mahadev,R[2010] 

BIM integration 
facility 
managment 

Operation and maintanence of buiding will 
extend buiding service life. BIM collects 
extensive data and provide real time 
calculation to all stakeholders. It helps 
facilities performance to maintain buiding in 
minimum standard. 

    4 IFMA guide[2011] 
Bordass&leaman[2015]  
Finch and Zhang[2013] 

FM value in 
closing energy 
gap 

More than 70 percent of existing building 
stock uses more energy than required. FM 
plays essential part in adressing High level 
performance evaluation in O&M process.  

    5 Eastman et[2011] 
Becerik-Gerber[2012] 

Building 
performance & 
FM relationship 

 Using BIM in initial stage has the ability to 
decrease the operation and maintanence 
cost. Building efficiency is improved through 
energy saving, precise financial 
assesement, scheduling and consistent cost 
estimation. 

    6 Stephen Hamil[2018] 
Building smart [COBIM 
2012] 
Eastman [2011] 
 

Data standard 
for BIM 
   IFC, CoBie 

IFC is an open standard that reassure 
cooperation and set a data standard for 
sharing and collaboration. IFC compatible 
data is the basic requirement of BIM use in 
FM. 
COBie is a standard for collection and 
sharing of lifecycle information. The COBie 
specification determine the information 
material need to be collected at each step of 
the project.  
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Summary of case studies: 

Case 
studies 

                     Title Description Results 

 
 
 
 
 
 
Case 1 

 
 
 
 
 
BIM in facility 
management 
application 
 
 

 
 
 
BIM can add value to FM of a 
university complex. The 
emphasis of study was on 
managing the space and 
maintenance of campus.  
 

 
This study helps to improve the 
manual process of information 
transfer and advance the accuracy of 
FM data. BIM in FM provide 
improvement in availability of FM data 
within the model. It also increases the 
speed of work order execution. 
 

 
 
 
 
 
Case 2  

 
 
 
 
BIM in facility 
managment 
 
 

 
 
 
 
BIM on this project is used to 
support facility management to 
make O&M more successful. 

 
This study suggests that BIM model 
with the data and information is 
interlinked with FM. NKS project use 
BIM in early design phase. FM can 
access the database for the O&M, 
renovation and monitoring regular 
facilities work.   
 

 
 
 
Case 3  

 
 
 
 
 
Reducing carbon 
footprint of facility 
 

 
 
This study introduces integration 
strategies for the building sensor 
technology and the BIM Method 
for developing a popular data 
framework. 

BIM platform to establish a shared 
data platform for visualizing indoor 
environmental parameters (e.g. 
temperature and CO2) that would 
enable facilities operators to obtain 
the necessary information. 
 

 
 
 
Case 4  

 
 
 
Fire safety and 
evacuation 
management 
 
 

 
It describes the implementations 
and effects of Building 
Information Modeling (BIM), with 
a special emphasis on passive 
and active fire safety and 
firefighting.  
 

 
BIM models and their corresponding 
use, we can transmit information 
rapidly and with minimal loss. Fire 
evacuation plans are always updated 
in BIM enviroment. 
 

 


