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1. Introduction  

Facilities management abbreviated, FM is the management of non-core business 

services for an organisation to fulfil its duties at an efficient and satisfactory level. It has 

long been thought, FM being regarded as an inferior position within the architecture, 

engineering and construction (AEC) sector and often viewed as just the caretaking role 

within a building. Fortunately this role has developed into something far greater than 

that mentioned above and now includes a whole range of duties, extending from asset 

management to financial management to change management, and much more. (1) With 

this growth of tasks and responsibilities, facility managers require a different and more 

advanced approach in order to successfully manage their facilities. With the 

development of technology this has enabled new mediums in which to manage the data 

that facilities personal require through new innovative software packages. The greatest 

advance in this has been the introduction of building information modelling (BIM) 

within the FM sector, in which building data can be represented, stored and easily 

accessed. The advantages of BIM for architects and design engineers have already been 

well documented in today’s world, however we are only beginning to utilize and see the 

benefits of this information model for the purposes of FM.  

For this assignment I have decided to explore the benefits that BIM technology can 

bring to the FM sector and also look at possible conflicts or challenges that may be 

encountered with the process. Following this, I will take a brief insight into leading 

facilities management software FM:Interact and see how the application of BIM 

benefits the operational stage of the building lifecycle.  
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2. Facility Management 

2.1 Traditional method 

Facility management really brings enormous value to a project when improving the 

efficiency and performance of a building. Facility managers can look at how their 

services are run in line with the business strategy. Facility management personal are 

well aware of the traditional method of data handover when commissioning a new 

facility. Often building owners and designers celebrate this stage of the building 

lifecycle, but the work is only beginning for the individuals that have to run and operate 

the facility. The traditional method of commissioning a building involved the handover 

of documentation in non-digital paper format. This method was very labour intensive, it 

required many man-hours to sort through and manually enter the data into a more 

suitable medium. Often the drawings provided would not conform to the as-built 

facility, which created additional work for facility personal to produce their own 

building plans based on manual measurements taken. 

Throughout the lifetime of the building, there is a constant need to maintain the 

equipment within the building in order to successfully adhere to performance reviews. 

Unfortunately there are times when emergency repair work needs to be carried out due 

to a sudden failure in a system. This initiates the search to find the information relating 

to that piece of equipment and normally the amount of time spent looking for warranty 

or repair data can sometimes far outweigh the amount of time in actually carrying out 

the repair work. Due to the downtime, this can lead to more costly alternatives being 

implemented in order to align with performance standards and avoid penalties, which in 

turn poses a financial loss to the facility manager. 

Often paper records and manuals are not consolidated in one location due to space 

restrictions, this can also be due to human carelessness in not re-organising files once 

used to fulfil a task.  On top of this, records may not be very well maintained following 

a work order and this can lead to data degradation, which in turn can lead to future 

issues when looking into the maintenance history of a piece of equipment. 
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It is obvious that in order for a facility manager to successfully carry out its duties in an 

efficient manner, a pro-active approach is needed in order to maintain the integrity of 

the data within a building.  

2.2 Computer Aided Facility Management (CAFM) 

With the advancement in technology over the past number of years, FM has been given 

a refreshed approach with the use and development of Computer Aided Design (CAD), 

Building Information Modelling (BIM) and relational database management systems. 

Earlier CAFM software’s were based off of 2-dimensional CAD plans and within these 

line drawing, specific components such as furniture, HVAC systems and lighting 

systems were superimposed onto the drawings. The data, such as room area can then be 

used to manage spaces and assets, and stored in an external database. There are many 

advantages associated with CAFM solutions and a number of them are summarised as 

follows: (2) 

• Information is stored in a centralised computer database 

• More full in depth reporting capabilities 

• Easier data inspection 

• Improves the capability of making more well informed decisions 

• Improved policy compliance 

• More efficient management of FM tasks 

• Easier implementation of cost saving measures  

 

Through implementation of these advances in technology, facility management firms 

have distinguishing capabilities of improving the overall performance and profitability 

of their facilities.  

  



Department of Civil and Environmental Engineering, University College Cork 
MEng.Sc.  Information Technology in Architecture, Engineering & Construction 

_________________________________________________________________________________ 
 

4 

2.3 BIM for Facility Management 

2.3.1 Value of Information 

In todays AEC industry there is a noticeable shift in project requirements to move away 

from the conventional staged construction project delivery method, to the more 

multidisciplinary collaborative approach.  The main emphasis behind utilising BIM for 

FM is that it must incorporate an information rich model with the means of using this 

data to link into the business needs at the operational stage in the building lifecycle. 

Obviously this is one of the biggest advantages of integrating BIM into the facility 

management domain by exploiting the ability to use the as-built and complete building 

information model. This allows for the creation of an information database consisting of 

the rooms, spaces and other building equipment to use with your chosen facility 

management software package. If capable, there is also the ability to use 2D and 3D 

model views of the building within the FM software to improve the user-friendliness 

and effectiveness of the system. Throughout the design, build and operational stage of a 

project there is noticeable drop in the value of the information assets in the hand over 

stages in the traditional phrased delivery approach. This is due to the fact that 

information needs to be reproduced for the different disciplines and is illustrated in the 

Figure 1 below. This can often lead to unnecessary time and labour spent on a project 

and also leads to greater possibility of errors, as changes made may not be sufficiently 

communicated to all the relevant parties involved. With the BIM based approach, all the 

information produced from the conceptual stage to design and construction stage can be 

exploited by all disciplines and following this onto the operational stage. This reduces 

the need to duplicate data and results in improved value to the building information 

data.  In a case study conducted by the United States Coast Guard for facility planning, 

they reported that they saw a 98% time saving by using a BIM model to populate and 

edit the facility management database.(3) This in return generates significant labour and 

financial saving over the tedious reproduction of building data.  
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Figure 1 - Value of building information for different approaches (3) 

2.3.2 Sustainability 

With the growing awareness of increasing energy costs, building managers are 

constantly investigating and investing in ways to reduce the overall or long-term energy 

costs to increase the profitability of a facility. One way in achieving this is the ability 

for building managers to bring facility management personal into the project at an 

earlier stage due to the fact that the BIM based approach enables a collaborative effort. 

By being able to conduct an energy analysis on a semantically rich information model 

during the design stage, facility managers are able to identify building components or 

design techniques that will improve the overall energy saving in the building. Installing 

an alternative heating or lighting system that would not normally be considered due to 

the additional capital investment required could achieve these savings. Following this a 

breakeven analysis can be conducted to find out at what point in the future potential 

savings can be obtained, enabling the building manager to evaluate the risks if any are 

involved in financing the initial investment. As shown in the diagram in Figure 2 below, 

it shows by utilising a BIM based design procedures earlier on in the project; it will 

have a greater influence on the overall cost of the building project over its entire 

lifecycle.  
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Figure 2 - Influence of overall project cost over the project lifecycle (3) 

2.3.3 Data Management 

Facilities Managers are constantly being challenged when it comes to being able to 

access the data they need in a hurry to complete the many duties that are involved in the 

profession. By utilising BIM, all the data is compiled in a single repository allowing for 

geometrical and non-geometrical data to be stored. If it isn’t possible to store the 

information in one system due to software limitations, the technology has been 

developed accordingly to link the data together so that the relationship between the 

information is keep intact.  This allows for the graphical model to be updated alongside 

the information model without the connection and the value between the data being lost. 

This is particularly beneficial when the modelling software isn’t capable of handling all 

the data from an FM database.  

As all the data is required to be in a digital format, it can be accessed from any location 

providing the necessary infrastructure was been implemented. This in effect facilitates 

communication between all the personal involved from the building owner, managers, 

and technicians down to the residents and occupiers of the building. As information can 

be searched for more quickly, this improves response times and thus increases customer 

satisfaction and the overall performance of the service. 
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2.4 Data standards for FM 

2.4.1 Industry Foundation Classes  

Industry Foundation Classes or IFC’s were developed as a set of vendor neutral based 

specification to describe building and construction data such as building objects, 

geometry along with the associated properties and relationship in a model.  The set of 

standards was developed and specified by buildingSMART which was formally known 

as the International Alliance for Interoperability and founded back in 1995. The primary 

objective of the committee was to outline a set of standards to address the issue of 

interoperability across different software platforms so that the information could be 

used among the different AEC disciplines for their relevant duties. (4) Since the IFC’s 

are a set of neutral standards, they do not conform to any software developers plans and 

are completely independent and open.   

This ultimately means that different software packages from the likes of Autodesk Revit 

to ArchiCAD or Tekla will be able to talk to each other and exchange information. The 

quantity of information that can be exchanged is still limited but advances are been 

make to improve overall compatibility. 

2.4.2 COBie 

COBie, which stands for the Construction Operations Building information exchange, is 

another internationally recognised data exchange format in which information can be 

exchanged between design and construction staff with building owners and facility 

managers. COBie allows for non-graphical data, mainly building equipment and spatial 

data to be stored in an organised database format and can be delivered in an xml or 

spreadsheet format. As COBie doesn’t contain all the information a BIM model would, 

it is not intended to exchange and recreate a 3D model in 3D modelling software as is 

intended with IFC’s. Therefore COBie data is intended to be used with specific software 

during the operational stage of the building lifecycle. Other information exchange 

protocols have been introduced to overcome this allowing information relating to 

different elements to be shared in the correct standard. 



Department of Civil and Environmental Engineering, University College Cork 
MEng.Sc.  Information Technology in Architecture, Engineering & Construction 

_________________________________________________________________________________ 
 

8 

2.4.3 Relationship between IFC and COBie 

The IFC model information is usually stored in a format called STEP (ISO10303) and 

the specification of COBie is called the Facility Management Handover Model. (5) 

COBie is a subset of IFC data, which is intended specifically for facility management. 

COBie is called the Model View Definition of IFC. (6) 
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3. Facility Management BIM software 

3.1 FM:Interact 

3.1.1 Overview 

FM:Systems have developed a powerful browser based workplace management system 

called FM:Interact. FM:Interact can of be hosted on a companies intranet or for even 

more flexibility can be hosted by FM:Systems to provide a more cloud based approach 

whereby the system can be accessed by anyone via a standard web browser. (3) This 

offers great opportunities for facility personal out in the field to readily access and 

verify data via a handheld device. The software solution allows for a whole host of 

ways to access pertinent data by the use of a graphical interface. With this, a space can 

be selected off a floor plan and relevant data will be displayed in tabular format for 

reporting. FM:Interact offers a bidirectional link between leading BIM software such as 

the Autodesk Revit software suite to facilitate in bringing space, asset and maintenance 

management capabilities to the operational stage of the building lifecycle. All the data 

that has been accumulated throughout the design and construction of the building can be 

easily utilised for the purposes of managing the facility. As this data is readily available 

at the very beginning of the building take over, it allows for the building managers to 

concentrate their efforts in other areas rather then having to create and accumulate 

building information for the purpose of managing their facility. This is one of the major 

benefits over the traditional methods of building handover 

3.1.2 Space Management 

The space management module within FM:Interact allows the user to access and 

navigate to the information that they require in a visual way. If a company manages a 

number of buildings on a site they can navigate to that particular site by clicking on a 

map and selecting the building. Within the building, floor plans can be colour coded or 

hatched in a certain way in order to give the user an overview of how the space is 

arranged and utilised. For example, different departments within a building can have 
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different colouring to easily identify their location as shown in Figure 3 below. In 

addition to this, spaces can be coloured coded and labelled in a legend to display 

different aspects of the areas, such as HVAC zones, space types, furniture layout, room 

name, room occupant, etc.   

Figure 3 - Space Management colour coding (4) 

As the user is navigating through the graphical floor plan and selecting certain spaces, the 

the information relating to the selection is quickly displayed within the browser information view 
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information view shown in 

 

Figure 4. If necessary, this information can be edited from this area and changes are 

reflected system wide as the data is live. Within this informational view, actual images 

can be assigned to match certain aspects such as assets, people, spaces, etc. Information 

that is spread out over multiple floor plans can also be displayed in a tabular format 

using data views and this information can be easily refined based on configured field 

headings such as room type, name, area, description, group etc.  
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Figure 4 - Space management information view (4) 

The space management module also supports powerful built in reporting features such 

as space analysis, employee directory, space allocation details, vacant workspace and 

much more. Ad hoc reports can also be generated which are fully customisable as if it 

were being done in a word processing application to reflect the user requirements. These 

reports can then be exported for review later in the most common file formats including 

pdf and excel spreadsheets. 

3.1.3 Asset Management 

The asset management module allows users to monitor multiply different classes of 

assets including office equipment, IT equipment, furniture and even building 

equipment. Assets can be categorised so that equipment of a similar type can be 

catalogued together. This is particularly useful when supporting information about the 

equipment needs to be defined and unnecessary information relating to the asset is 

omitted so as not to overload the user with unnecessary data fields.  For example, office 

furniture may require supporting data fields such as manufacture, supplier, cost, 

material, colour which are all relevant, however IT equipment such as computers may 
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require additional data fields, such as warranty, commissioning date, service history, 

down to the system configuration such as operating system, hard drive capacity and 

RAM installed to facilitate IT technicians.  This information would be irrelevent for 

other categories. 

Assets can be assigned to a certain space or department so that when an area is selected from 

from within the graphical space management area, a list of all the allocated equipment is quickly 

quickly displayed (

 

Figure 4) so that an accurate inventory of rooms can be maintained. Assets can also be 

assigned to individuals and this is particularly useful when employees are moved from 

one location to another to ensure that all the employees’ possessions are moved at the 

same time.  

3.1.4 Move Management 

FM:Interact move management module host a number of features to guarantee a smooth 

and successful move while ensuring an efficient and coordinated process.  The first step 

in a move process involves a request to be submitted into an FM:Interact form. A 

graphical approach identifies which rooms are currently available and can be configured 



Department of Civil and Environmental Engineering, University College Cork 
MEng.Sc.  Information Technology in Architecture, Engineering & Construction 

_________________________________________________________________________________ 
 

14 

to show if a space is timetabled for a move as shown in the Figure 5 below. Data views 

of tabular data can be colour coded to inform the user or a move coordinator of 

approved, pending, in progress, declined or closed move statuses.  

 

 

 

Figure 5 - Move Management vacant spaces (5) 

As mentioned previously, assets can be assigned to the individual person and hence the 

move, ensuring that personal items such as computers are relocated simultaneously.  

Throughout the whole move process; everyone involved in the move is notified of any 

developments through automatically generated emails in the system to ensure 

continuous communication. 

3.1.5 Facility Maintenance 

Through the FM:Interact, general users of the system can submit service request forms 

online and these can be automatically forwarded to the maintenance manager via email 

or SMS in case of an emergency.  The maintenance manager can then view all the 
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requests and from within the maintenance module a work order can be assigned to a 

competent maintenance technician who is automatically notified through the system.  

These work orders can be colour coded to quickly show the request statuses. The 

service technician can log into the system, view the work order and add comments 

throughout the duration of the task, to keep the manager updated on their progress. 2D 

and 3D graphical views are also used to illustrate to the technician the whereabouts of 

each asset or job location to improve efficiency. Through this, the maintenance 

technician can evaluate the field condition and avoid unnecessary trips back and forth to 

the office to acquire the essential tools to carry out the work order. The technician can 

also assign values of cost, labour hours and other documents to properly inform the 

manager for cost reporting purposes.  

 

Figure 6 - Facility Maintenance Work Order view (6) 

Reports can be automatically generated to illustrate which work orders are currently 

open or closed, or broken down to give an idea of what percentage are related to which 

activity such as lighting, plumbing, hardware, HVAC, general repair etc.  Also the 

current workload for a building along with the performance of individual technicians 

can be tracked and monitored to facilitate the maintenance manager in improving upon 

current service level agreements. 



Department of Civil and Environmental Engineering, University College Cork 
MEng.Sc.  Information Technology in Architecture, Engineering & Construction 

_________________________________________________________________________________ 
 

16 

Preventative maintenance tasks can be automatically scheduled with a work order at 

recommended time intervals. These tasks are generally carried out on larger pieces of 

equipment that are key to the performance of the building. All relevant documentation 

such as service and maintenance manuals can be linked to the work order so that the 

technician does not have to waste time searching for this valuable piece of information.  

4. Conclusions 

To guarantee that building owners and facility managers exploit the information that is 

given to them during the commissioning of a building, they need to work closely with 

the design team to ensure the information that they require is inputted into the 

information model as its being created. This requires an integrated project delivery 

approach to improve the collaborative process. A lot of the BIM data at the earlier 

stages of design is mostly concerned with graphical elements and more emphasis on the 

actual information that can add value to the model is required. 

There is no uncertainty, that the implementation of BIM has a positive outcome in 

streamlining the commissioning process of a building as better quality building 

information is handed over in a digital format and eliminates the redundant data entry 

associated with paper data hand over. 

There is a greater focus on keeping as-maintained building information models and not 

an as-built building information models as the information in the as-built model 

becomes redundant and useless if not updated. This becomes more relevant later on in 

the building lifecycle when the building owner wishes to retrofit the building. 

To conclude, BIM/FM can help a company save time and in return save money. In 

addition it can improve safety, efficiency, facility downtime and much more. Yes, there 

is a capital investment that must be considered when applying this process and 

educating staff involved, but over the course of the building lifecycle, substantial saving 

can be accumulated which benefits everyone involved. 
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