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Abstract - In construction projects, the life cycle is 
implemented in a cradle to grave approach. It is split into 
planning, design, construction, operation & maintenance and 
facility management phases until the useful life of the facility. 
Traditional project approaches that are used in the industry 
still face a lot of challenges due to cost & schedule overruns, 
poor collaboration among the project participants and 
inefficient ways of handling the constructed facility during the 
implementation of the life cycle. In order to create an 
interdisciplinary work environment among the project 
participants, Integrated Project Delivery (IPD) process, a 
substitute for traditional approaches focusing on defining the 
roles of project participants and creating successful project 
outcomes is introduced last decade. To execute the IPD 
process, Building Information Modeling (BIM) which is a 
digital representation of physical and functional 
characteristics of a facility in which the entire project 
information that are used during each phases of the project 
life cycle can be stored in a single database subsequently 
providing a virtual model can be used as a tool. This project 
tries to understand the influence of BIM as an efficient tool in 
an IPD based project structure in a typical construction 
project. It is concluded from the study that  defining goals for a 
successful life cycle, roles of project participants,  developing a 
suitable framework for transfer of BIM information among the 
various project participants and the use of final model for 
facility management are the key to influence the project and 
develop efficient outcomes from the examination of IPD 
approach collaborative procedures. 
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1.INTRODUCTION  
 

A successful project is the one in which the schedule and cost 
parameters are controlled within the acceptable limits. In 
construction projects, the life cycle is implemented in a 
cradle to grave approach. The time taken to complete each 
phases are grouped to form the entire duration of the 
project. In traditional construction projects, the maximum 
effort and cost are usually applied in the ‘Implementation of 

Documents’ phase. Traditional construction projects which 
are using approaches like Design Build (DB) and Design Bid 
Build (DBB) face a lot of challenges in the coordination and 
collaboration during the entire life. 

Integrated Project Delivery (IPD) is an approach where the 
organization takes an integrated structure to ensemble AEC 
professionals into a process that combines the value of 
individual talents into a combined outcome tied to project 
goals constructed for a life cycle [1]. The uniqueness of this 
approach is to provide an interdisciplinary work 
environment among the project participants to create and 
accomplish successful project outcomes by working together 
and following unique goals from the conceptualization stage 
and continuing through to close out of the project. There are 
IPD principles that are used to develop contract agreements 
according to the type of the project. Every project team 
comprises of Primary (Owner, Designer, Constructor/ 
Contractor) and Secondary Project Participants. 

Building Information Modeling (BIM) is a digital, multi 
dimensional model, which uses a database as a 
communication tool for the participants to store all kinds of 
project information in the life cycle [2]. It can combine the 
design, cost and schedule information, energy analysis test 
results and project management logistics in one database, 
throughout the project’s design and construction with 
successful collaboration. The model can also be used in the 
facility management of the building by the owner to perform 
energy analysis, space coordination, locating building 
components and maintenance of data. 

Depending on the size of the project, the scope of the model 
varies. The use of BIM helps the project participants in a 
variety of ways. Generally it reduces the time and cost of 
construction by performing constructability analysis through 
the model before undergoing construction. For the 
contractor, though the initial investment for adopting BIM is 
high, the return of investment (ROI) covers the investment 
[3] and the benefits are directly proportional to the effective 
handling of the model and data.  

When BIM Traditional project approaches fail to successfully 
adopt BIM in their projects without clear understanding and 
intended reasons [4][5], the IPD process focuses on 
development, accessing strategies, usage of BIM model, and 
transfer of interoperable information exchange between 
models and participants.  
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The output from the adoption of BIM is effective decision 
making and following of the protocols from the review of the 
model. The decisions made during the development of the 
model can also be documented and stored in the model and 
is readily available to any participant subsequently utilizing 
it. This ensures consistent use of the model throughout the 
project. 

The ‘BIM workflow’, in IPD shows that the effort, effect and 
cost parameters are required high before the construction 
phase, thus providing advantages to the completion of the 
projects by decreasing the effect of input by the project 
participants in the later stages of project life cycle, thereby 
saving time and life cycle cost of the facility by avoiding the 
huge cost of design changes and the project can be 
successfully delivered to the owner by the AEC professionals, 
leading to better FM (Facilities Management) practices [6].  

As the use of BIM in Indian AEC industries is only 22% [7], it 
is important to look into the formulation of BIM adoption 
strategies [8], a framework model has to be prepared for 
each individual type of construction as the nature of 
implementation and scope of the utilization of the model 
varies according to the size of the project.  

In this paper a framework is developed for the 
interoperability among the project participants for planning, 
design and construction phases from BIM adoption 
strategies and IPD based collaborative procedures. 

 

2.LITERATURE REVIEW  
 
To focus on providing open and interoperable information 
exchange, guidelines, recommended practices and 
specifications are applied for framing philosophies, plans 
and working methods of data through the entire project life 
cycle. National Institute of Building Sciences committee 
published the NBIMS standards (2007) and presented the 
need and improvement of utilizing project information in all 
phases (planning, design, construction, operation, and 
maintenance) of project life cycle. 
 
 AIA (American Institute of Architects) National (2007) 
provides information and guidance on principles and 
techniques of integrated project delivery (IPD) in designing 
and constructing projects, which are compared with the case 
studies of the project from Aruna Mathumanickam (2012) 
where the effect of the project structure and extensiveness of 
BIM adoption is relatively studied. From the comparative 
case study conducted from three commercial projects it was 
found out that the more integrated the organization 
structure, the wider the scope of adoption of BIM. The 
parameters to be considered before the adoption of BIM in 
Indian AEC industries from the analysis are assigning BIM 
roles to various participants, contractual innovations 
specifying the use of BIM, and incorporating collaborative 
work procedures. 
 

2.1 Importance of BIM Adoption 
 
The potential of using BIM in all phases of the project life 
cycle is evident from Burcin Becerik-Gerber (2010) where the 
author from the survey identified, the positive impact 
research topics that are ‘adopting BIM throughout the project 
life cycle’, ‘sustainable practices for design and construction’, 
‘information management using BIM’, ‘management and 
organizational issues’ and ‘impact of ROI on Investment 
(ROI)’. The topics of interests that were identified by the 
practitioners and students for the design, construction and 
FM stages of the project life cycle were summarized in this 
paper. Practices to develop a strategy to fully integrate BIM 
through a framework and IPD were also specifically 
addressed by the practitioners that could address the 
interoperability in the adoption of BIM in the construction 
sector. 

Vinoth Kumar J et al (2009) analyzed the causes for starting 
BIM where 80% of the attendants agreed that BIM is helpful 
for process improvement, Application areas that were 
currently used in the firm where AutoCAD and Revit led with 
91% and 64% respectively with 44% of the attendants 
agreeing BIM as a better design tool [9]. 

Brittany K. Giel (2013) presented a study to show a positive 
ROI (Return on Investment) while adopting BIM in 
construction projects overcoming its high initial investment 
cost. The benefits of adopting BIM is studied by Azhar (2011) 
based on the questionnaire survey attended by AEC 
professionals. The key findings are positive impact (82%), 
improved outcomes (79%), winning projects (66%) and 
increased usage (62%). 

The most frequent applications of Facilities Management 
responded in online surveys and face to face interviews from 
the survey conducted from Burcin Becerik-Gerber (2012) 
where ‘Locating building components’, the primary 
application identified by the BIM users (91%) and Non BIM 
users (69%), followed by the areas involving clash detection, 
maintenance of data, digital documentation, space 
coordination, feasibility analysis for the expansion of facility, 
energy analysis & monitoring and training & development. 

  

2.2 Challenges in BIM Adoption 
 
The challenges faced from the study of Burcin Becerik-
Gerber (2012) in adopting BIM enabled Facilities 
Management are ‘incorporating roles and duties to the 
participants’, ‘Diversity in use of BIM tools’, ‘Lack of 
collaboration’, Cultural barriers’ and ‘Lack of framework’ 
[10]. Brittany K. Giel (2013) states that the lack of 
understanding and knowledge of BIM specific project 
remains a major barrier for the owner to implement the tool 
in the projects. It has changed the framework of working 
environment among multiple stakeholders. 
 
 
 

 



          International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395 -0056 

               Volume: 03 Issue: 04 | Apr-2016                       www.irjet.net                                                               p-ISSN: 2395-0072 

 

   © 2016, IRJET       |    Impact Factor value: 4.45     |      ISO 9001:2008 Certified Journal         |        Page 1307 
 

3. METHODOLOGY AND DISCUSSION 
 

Since the information exchange among the project 
participants during the various phases of the life cycle cannot 
be the same for all construction projects in the world, 
working of each project is independently unique depending 
on the size, nature and complexity of the project. Current 
construction trends involve modern techniques to be adapted 
for their facility. Executing the project with BIM proved to be 
both advantageous and simultaneously more challenging 
such as interoperability, lack of industry standards, owner’s 
unwillingness, learning curve of BIM technologies, cost of 
investment, poor collaboration among project participants 
and reluctance to openly share information. 

The above problems are overcome-able by the effective use of 
BIM tool in properly documented IPD approach. From the 
study of investigation of adoption of BIM in Indian AEC 
industries, it is evident that integrated project structure leads 
to wide use of application of BIM. Hence, this study takes into 
consideration, the responsibilities of participants in an IPD 
formulated project scenario where the project participants 
ensemble early in the process, the sharing of information 
becomes open, the risks are collectively managed and openly 
shared, use of BIM as a tool to store the entire project 
information across all phases of life cycle in a single database, 
and creating a successful project delivery agreement tied to 
the project goals. 

The solutions for challenges faced in implementation of each 
phase of the construction project are well established in 
terms of a framework model. The life cycle goals that can be 
used in BIM based projects are better interoperability by 
assigning roles and responsibilities, reducing the cost of the 
project, avoiding project delays, effective handover of the 
project to the owner, achieved by the submission of BIM 
model, design integration, constructability review, co-
ordination for construction, building performance analysis, 
and facility management. 

 

3.1 Framework 
 
One of the effective ways to develop a framework is by 
establishing a diagrammatic illustration of the process 
involved in each phase of the life cycle [11]. A swim lane 
diagram, which is a method of cross functional flowchart used 
for process mapping the input, process and the output is 
developed using Microsoft Visio 2013 for the 
conceptualization, detailed design and construction phases 
connecting the roles & responsibilities of project participants 
and the process involved in the information exchange among 
them answering the sequence involved and the decisions 
taken at their respective phases. The ensemble of both 
primary participants (Owner, Designer and the Contractor) 
and secondary participants (Third Party Consultants, Sub 
Contractors, and Material Suppliers) are included earlier in 
the life cycle when compared to other traditional project 

approaches such as Design Build (DB) approach and Design 
Bid Build (DBB) approach. 
 

 
Fig -1: Conceptualization phase – swimlane flowchart 
 
There are 7 phases in the project life cycle devised by the 
American Institute of Architects (AIA National) which are 1) 
Conceptualization, 2) Schematic Design, 3) Detailed Design, 
4) Implementation Documents, 5) Agency Review and 
Buyout, 6) Construction and 7) Closeout, in which the BIM 
model can be developed during the first 3 phases and the 
data in the model can be utilized for the next 4 phases 
accomplishing BIM based life cycle goals to improve the 
project’s outcome. IPD based collaborative freedom, adoption 
of applications of BIM model throughout the phases are 
illustrated in the fig 1, fig 2 and fig 3 in which the swimlane 
diagrams use cross functional diagramming method. 
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Fig -2: Detailed design phase – swimlane flowchart 

 

The transfer of BIM information among the project 
participants are depicted in a swimlane diagram. Figure 1 and 
2 refers to the planning and design phase which accounts for 
50% of BIM usage and the figure 3 refers to construction 
phase which accounts for the remaining 50% of the use of 
Building Information Modeling data throughout the end of 
the life cycle process by handover of the model to the owner 
after the end of construction where the data shall be used for 
the facility management process where the key area of 
application being operation and maintenance. 

 

 

 
Fig -3: Construction phase – swimlane flowchart 

 
 
4. CONCLUSION 
 
 BIM is an important tool in increasing the success of project 
outcomes with successful co-ordination of the project 
participants and their roles and responsibilities are designed 
based on the Integrated Project Delivery approach. In this 
paper it is concluded that the adoption strategies of BIM 
when incorporated in a typical construction project based 
life cycle, roles of the project participants, effective handling 
of BIM model throughout the life cycle, can try to resolve 
interoperability in the project team which are studied and 
recorded in the swimlane framework.  
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