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ABSTRACT 

 

 

Building Information Management (BIM) models are transforming how buildings are designed 

and constructed, and can facilitate multidisciplinary coordination, and integrate 3D design, 

analysis, cost estimating, and construction scheduling. By extending the model into the post- 

occupancy period, BIM models can be used to support Facilities Management and Building 

Operations, and offer a consolidated interface for information regarding all aspects of building 

operational performance. 

 

Four key challenges must be overcome to develop BIM models suitable for Operations 

management: 

 

● Identification of critical information required to inform Operational decisions, 

● The high level of effort to create new or modify existing BIM models for the building(s), 

● The management of information transfer between real-time operations and monitoring 

systems and the BIM model, and 

● The handling of uncertainty based on incomplete building documentation. 

 

I have evaluated the Interactive Coordination Process in construction operation management 

using building information model and also to explore the Clash Detection, Constructability, 

Analysis, Time & Cost Estimation (4D & 5D),Integration, Element Based Model , Collaboration 

and Team Building Communication using BIM.
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CHAPTER 1 

INTRODUCTON 

 
1.1 AIM 

 
● Evaluating the Interactive Coordination Process in construction operation management 

using building information model 

 

1.2 RESEARCH OBJECTIVES 

 
● Clash Detection 

● Constructability 

● Analysis 

● Time & Cost Estimation (4D & 5D) 

● Integration 

● Element Based Models 

● Collaboration and Team Building 

● Communication 

 
1.3 SCOPE OF WORK 

 
7D – FACILITY MANAGEMENT – This dimension includes 6D + INFRASTRUCTURE AND 

REAL ESTATE MANAGEMENT + FACILITY AND OPERATION MANAGEMENT 

Information 

 
● The real beneficiary of a BIM model and its use in management throughout the 

completion of the infrastructure or construction. 

● 7D BIM helps to monitor the management of the facility or operation right from the design 

stage to the demolition stage. 

● The dimension is used to track important asset data such as its status, 

maintenance/operation manuals, warranty information, technical specifications. It may provide 

information about a component’s manufacturer, installation date, maintenance schedule, 

configuration details for best performance, energy requirements and decommissioning 

information
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                                                              Fig 1.1 BIM dimensions 
 

 
                   Fig 1.2 Design classifications



 

1.4 RESEARCH METHODOLOGY 
 
 

 

 
                           Fig 1.3 Research methodology 

 
 

1.5 LIMITATION 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1.4 Limitation chart 

 BIM is still in its infancy stage in India 

 

 Still has not reached a stage where 

users can boast about the cost savings 

for a Project due to BIM implementation 

because a majority of BIM users in India 

have not seen a full cycle of BIM 

implementation for their Projects 

 Organizations remain skeptical about 

BIM implementation and its perceived 

benefits
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                                                    CHAPTER 2 

 LITERATURE REVIEW 

2.1 A BUILDING INFORMATION MANAGEMENT (BIM) FRAMEWORK AND 

SUPPORTING CASE STUDY FOR EXISTING BUILDING OPERATIONS, MAINTENANCE 

AND SUSTAINABILITY 

 
 
 

2.1.1  INTRODUCTION 
 

Building Information Management (BIM) models are transforming how buildings are 

designed and constructed. BIM is not simply a 3D CAD tool, but is rather akin to a database 

that allows a wide range of information about the attributes of and relationships between 

various building elements. The use of BIM in asset management is well established, however 

this paper seeks to go beyond the use of construction BIM models in operations and examine 

the development of new BIM models for existing buildings, presenting a case study and 

synthesizing a framework. The term “7D” will be used to refer to these models, building upon 

previous definitions 

2.1.2  LITERATURE REVIEW 
 

The use of BIM in Operation management and post-occupancy phases of the Project is rapidly 

becoming an area of research focus. Particular technologies, such as the 

● use of cloud computing , 
 

● passive RFID tags and 

 
● 3D scanning 

 
Has facilitated adoption and added value to BIM in an Operations context. In addition, there has 

been a substantial effort to interface between BIM models and third-party software
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2.1.3   SCOPE OF WORK (CHALLENGES AND PROPOSED SOLUTIONS) 
 

Four key challenges must be overcome to develop 7D BIM models 
 

(1) identifying the critical information required for sustainable operations, 
 

(2) managing information transfer between the BIM model , 
 

(3) managing the level of effort to create the model, and 

 
(4) handling uncertainty where building documentation is incomplete 

 
 

2.1.4 RESEARCH METHODOLOGY 
 
 
 
 

 
                                                     Fig 2.1 Research methodology 
 

2.1.5  CONCLUSION 
 

 The processes used in the model iterations completed to date have successfully 

addressed the challenges outlined in this paper .This will allow the tying in of 

preventative, reactive and deferred maintenance and building condition assessments 

with space reporting, hazard inventory and eventually scheduling.
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2.2 DESIGN AND DEVELOPMENT OF BIM MODELS TO SUPPORT OPERATIONS AND 

MAINTENANCE 

 
 

2.2.1 INTRODUCTION 

 
 

The O&M (operation management )costs of a Project are often overlooked by Project 

stakeholders during the design and construction phase, despite evidence suggesting that they 

contribute to over half of the total lifecycle costs. This can increase to over 80% for significant 

infrastructure such as roads, rail and bridges. There is extensive evidence within the literature 

to demonstrate that BIM adoption supports the reduction of design and construction cost, 

increase in productivity and improved risk management processes. 

 
2.2.2 LITERATURE REVIEW ASSET MANAGEMENT 

 
Asset Management involves the balancing of costs, opportunities and risks against the desired 

performance of assets to achieve the organizational objectives. Asset management does not 

focus on the physical asset itself but the value that it can provide to an organization 

 
2.2.3 SCOPE OF WORK 

 

 
        Fig 2.1 Asset management flow chart
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● BIM model with architectural, structural and MEP objects 
 
 
 

 

 
           Fig 2.3 BIM model on architectural, structural and MEP 

 
 

● Asset hierarchy classification within the BIM model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

● 

Fig 2.4 Asset hierarchy classification within the BIM model



8  

● Overview of the BIM model extraction platform 
 

 

               Fig 2.5 Overview of the BIM model extraction platform 

 
 

2.2.4 RESEARCH METHODOLOGY 
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2.2.5 CONCLUSION 
 

This paper proposes a methodology that allows for the development of an AIM. Specifically, it 

supports the exchange of data directly from an IFC into a relational database based on BIM 

object classification. This addresses one of the critical challenges of exchanging BIM-related 

information from the design and construction phases into the O&M phase
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2.3 A NEW PARADIGM FOR VISUAL INTERACTIVE MODELING AND SIMULATION 

FOR CONSTRUCT 

 
2.3.1 INTRODUCTION 

 
Building Information Modeling (BIM) is one of the most promising developments in the 

Architecture, Engineering and Construction (AEC) industries. BIM simulates the construction 

Project in a virtual environment. With BIM technology, an accurate virtual model of a building is 

digitally constructed. When completed, the computer-generated model contains precise 

geometry and relevant data needed to support the construction, fabrication and procurement 

activities 

 
 

2.3.2 SCOPE OF WORK 
 

● Visualization: 3D renderings can be easily generated in-house with little additional effort. 

● Fabrication/shop drawings: it is easy to generate shop drawings for various building 

systems, e.g, the sheet metal ductwork shop drawing can be quickly produced once the 

model is complete. 

● Code reviews: fire departments and other officials may use these models for building 

Projects review. 

● Forensic analysis: a building information model can easily be adapted to graphically 

illustrate potential failures, leaks, evacuation plans, etc. 

● Facilities management: facilities management departments can use BIM for renovations, 

space planning, and maintenance operations. 

●  Cost estimating: BIM software(s) have built-in cost estimating features. Material 

quantities are automatically extracted and changed when any changes are made in the 

model 

● Construction sequencing: a building information model can be effectively used to create 

material ordering, fabrication, and delivery schedules for all building components. 

● Conflict, interference and collision detection: because BIM models are created, to scale, 

in 3D space, all major systems can be visually checked for interferences. This process 

can verify that piping does not intersect with steel beams, ducts or walls
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2.3.3 RESEARCH METHODOLOGY 
 

● Comparison between Conventional CAD and new BIM Approach 

 
 
 
 
 
 
 
 
 

○ 
 

 

Fig 2.6 Comparison between Conventional CAD and new BIM Approach 
 

2.3.4 CONCLUSION 

 

 Building Information Modeling (BIM) has emerged as an innovative way to manage Projects. 

Many researchers and practitioners have indicated that the BIM technology is set to become as 

indispensable to building design and construction as the proverbial tee square or hammer 

 and nail. As the use of BIM accelerates, collaboration within Project teams should increase,  

which will lead to improved profitability, reduced costs, better time management  

and Improved customer/client relationships.
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LITERATURE CASE STUDY 

 
2.4 HILTON AQUARIUM, ATLANTA , GEORGIA 

 

Fig 2.7 Hilton aquarium view 
 

● Project name: Hilton Aquarium, Atlanta, Georgia 

● Project scope: $46M, 484,000 SF hotel and parking structure 

● Contract type: Guaranteed maximum price 

● Design assist: GC and subcontractors on board at design definition phase 

● BIM scope: Design coordination, clash detection, and work sequencing 

 
 

A building information model is created consisting of the architectural, structural and MEP 

systems of the proposed building as shown in. The model was created during the design 

development phase using detail level information from subcontractors based on drawings 

from the designers. Using this model, the Project team achieved the following benefits.
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         2.4.1 SCOPE OF WORK 

● Proactively identified 590 conflicts between structural and MEP components and 

resolved them prior to field installations 

● Design coordination enhanced 

● Additional cost increases avoided 

● Enabled Owner scope revisions without issuing change orders 

● Accommodated design changes 

 
       2.4.2 INFERENCE 

 Through frequent coordination sessions, the Project team was able to quickly identify and 

resolve system conflicts, saving an estimated $200,000 in extras and avoiding months of 

potential delays 

 
      2.5  CASE STUDY 02: ONE ISLAND EAST PROJECT, HONG KONG 
 

Fig 2.8 OIE Project view 
 

This case study documents the implementation of BIM to manage the functional and financial 

relationships between design, construction, and facility management on a large, complex 

Project by an owner-developer. The owner identified the potential of BIM to manage information 

more efficiently and save time and cost over the Project life cycle. The brief Project data is as 

follows:
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            2.5.1   SCOPE OF WORK 

● Project name: One Island East, Hong Kong, China 

● Project scope: $300M, 1,517,711 SF commercial building 

● Structure: Reinforced concrete 

● Exterior: Aluminum curtain wall 

● Owner: Swire Properties Limited 

● Contractor: Gammon Construction Limited 

● BIM scope: Design coordination, clash detection, and work sequencing 

 
 

           2.5.2     INFERENCE 

 The One Island East (OIE) is a large commercial office building with seventy 
floors. 

Almost all coordination issues were managed using BIM. Through BIM, over 2000 

clashes and errors were identified prior to bidding and construction, which means that 

a substantial cost savings was achieved, compared to the incomplete design 

information inherent in a traditional 2D process. 
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CHAPTER 3 
 

METHODOLOGY 
 
    

 
 
         
 
 
 
 
 
 
 
 
 

   Fig 3.1 Introduction to BIM  
 3.1 CASE STUDY 01 - EARTH EXCAVATION  

 

 
 

   Fig 3.2 Project-1 view  
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 3.1.1 2D IN BIM LAYOUT  

       
 
 

 

    
 
 
 
 
 
 
 
 
 
 
 

   Fig 3.3 Project-1 plan  
 3.1.2 3D IN BIM - REVIT MODEL  

 
 

 

 
 

 
 
 

Fig 3.4 Project-3D BIM model  
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 Fig 3.5 project-1 bim report and view  
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3.1.3 4D & 5D IN BIM - SCHEDULING  

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 Fig 3.6 project-1 Scheduling  
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 Fig 3.7 project-1 time scheduling  
 

 Fig 3.8 project-1 cost overview  
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   Fig 3.9 Project-1 resource allocation  

 

   Fig 3.10 Project-1cash flow  
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   Fig 3.11 Project-1 EVM 

 
 3.1.4 6D IN BIM - MATERIAL MANAGEMENT  

 
   Fig 3.12  Project-1 Material management  
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 3.1.5 7D IN BIM - CHECKLIST  

 

 Table  3.1  Project-1 quality checklist  
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3.1.6 8D IN BIM - RISK MANAGEMENT  

 

 Table  3.2  Project-1 risk management  

 



24  

          3.2    CASE STUDY 02 - SLAB REINFORCEMENT  

           3.2.1 2D IN BIM LAYOUT  

 

Fig 3.13  Project-2 layout design  
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 3.2.3 3D IN BIM-REVIT MODULE  

 

 

               

    Fig 3.14  Project2 3d BIM model  
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 3.2.3 4&5D IN BIM - SCHEDULING  

 

    Fig 3.15  Project-2 scheduling  

                      

Fig 3.16  Project-2 resource cost allocation  
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    Fig 3.17  Project-2 task cost allocation  

 

               3.2.4 6D - MATERIAL MANAGEMENT  

 

 

 

 

 

 

 

 

 

 

 

 

 Fig 3.18  Project-2 material management  
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3.2.5   7D-QUALITY MANAGEMENT  

 

 Table  3.3  Project-2 pre commissioning checklist for casting slab  
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3.3 INFERENCE ON BOTH CASE STUDY  
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CHAPTER - 04  

ANALYSIS AND RESULTS 

      

4.1   STAGE -01 - PROJECT PLANNING AND INITIATION  

          4.1.1 2D IN BIM LAYOUT  

       

Fig 4.1 Project-1 layout design  
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4.1.2 3D IN BIM-REVIT MODULE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                   Fig 4.2 Project-1 3D BIM model  

    

  4.1.3 4&5D IN BIM - SCHEDULING  

 

                                                                                                                                                      

 

 

 

 

 

 

 

 

 

 

 

 

             

 

 

Fig 4.3 Project-1 scheduling                                        



32  

 
 

Fig 4.4 Project-1 task duration overview  
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Fig 4.5 Project-1 cost estimation and manual calculation  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.6 Project-1 cash flow  
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Fig 4.7 Project-1 resource cost overview material and work  

 

 

Fig 4.8 Project-1 EVM  
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4.1.4 6D - MATERIAL MANAGEMENT  

 

Fig 4.9 Project-1 material manageme

nt  
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 4.1.5 7D-QUALITY MANAGEMENT   

 
 

         

Fig 4.10 Project-1  pre commissioning check list  
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 4.2 STAGE-02-EXECUTION STAGE & PROJECT CONTROL  

 

 
    Project name : apartment at  manivakkam 

Client : shreem foundation  Typology : residence  Building height : stilt + 5 

Fig 4.11 Project 2 - view  

    4.2.1 2D IN BIM LAYOUT  

  

                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.12 Project 2 - layout design  
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4.2.2 3D IN BIM-REVIT MODULE  

 

      

Fig 4.13 Project 2 - 3D BIM model  

 

 

 4.2.3 4&5D IN BIM - SCHEDULING  
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Fig 4.14  Project 2 - scheduling   
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Fig 4.15  Project 2 - task duration overview   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.16  Project 2 - cost estimation and manual calculation  
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Fig 4.17   Project 2 - cash flow  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.18   Project 2 - resource cost overview  material and work  
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Fig 4.19   Project 2 -EVM  
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4.2.4 6D - MATERIAL MANAGEMENT  

 

 
 

Fig 4.20   Project 2 -material management   
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4.2.5 7D-QUALITY MANAGEMENT  

 
 

 

Fig 4.21   Project 2 -pre-commissioning checklist  
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      4.3     STAGE-03-PROJECT CLOSE OUT   

 

 

Fig 4.22   Project 3-view  

 

      4.3.1 2D IN BIM LAYOUT  

 

 
 

      

 

 

 

 

 

 

Fig 4.23   Project 3-layout design  
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4.3.2 3D IN BIM-REVIT MODULE  

 

Fig 4.24   Project 3-3D BIM model  

 

       4.3.3 4&5D IN BIM - SCHEDULING 
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Fig 4.25   Project 3-scheduling   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.26 Project 3 -Task duration overview  
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Fig 4.27 Project 3 -cost estimation   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.28 Project 3 -manual calculation   
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Fig 4.29 Project 3 -manual calculation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.30  Project 3 -Resource cost overview material and work  
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Fig 4.31 Project 3 -EVM  

4.3.4 6D - MATERIAL MANAGEMENT  

 

 

 

                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.32 Project 3 -material management  
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  4.3.5 7D-QUALITY MANAGEMENT  

 

 

Fig 4.33 Project 3 -work progress checklist  
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    CHAPTER 5 

   SUMMARY AND RECOMMENDATION   
 

           5.1 IMPACTS OF BIM OVER MANUAL IN PROJECT INITIATION AND PLANNING STAGE  

  Table  5.1 Stage 1 Project initiation and planning   

 

 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5.1 BIM and manual comparison initiation stage  
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   5.2    IMPACTS OF BIM OVER MANUAL IN PROJECT EXECUTION AND CONTROL STAGE  

  Table  5.2 Stage 1 Project execution and control  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Fig 5.2 BIM and manual comparison execution and control stage  
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       5.3 IMPACTS OF BIM OVER MANUAL IN PROJECT CLOSEOUT STAGE 

  Table  5.3 Stage 3 Project close out  

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 5.3 BIM and manual comparison closeout stage  
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CHAPTER 06 

 

CONCLUSION     BIM IN CONSTRUCTION OPERATION & MANAGEMENT  

 Table  6.1 comparison of BIM  and manual methods impacts   
 

 
 

 

     Fig 6.1 overall impact of using BIM in COM  
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• BIM can facilitate O&M in all Project phases but mostly during Initiation and Execution 
phase.  

 

• BIM gives accurate results and Project tracking will be easy when compared to Manual.  
 

• It gives results forehand, with which the Project can be planned and executed easily 
 

• BIM Plays major and interesting during Scheduling and Estimation when compared to 
Manual. 
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