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Abstract - The growing complexity of residential construction projects in India has exposed limitations 

in traditional construction methods, including poor coordination, delays, and cost inefficiencies. 

Building Information Modelling (BIM) has emerged as a modern digital solution to address these 

challenges by enhancing project integration and performance. This review paper examines existing 

studies on the use of BIM in residential construction, with a focus on design coordination, scheduling, 

and cost control. It highlights the application of tools such as Autodesk Revit, Navisworks, and 

Microsoft Project in improving visualization, collaboration, and early detection of design conflicts. The 

review also identifies key barriers to BIM adoption, including high initial costs, lack of skilled 

professionals, and resistance within the industry. Overall, the findings indicate that BIM can 

significantly improve efficiency, reduce rework, and support better project delivery in terms of time and 

cost, making it a valuable approach for modernizing construction practices in India. 
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1. Introduction - The construction sector in 

India plays a vital role in economic growth, 

contributing significantly to GDP and 

employment generation. With rapid urban 

development and increasing infrastructure 

investments, the industry is expanding 

steadily and is expected to become one of 

the largest construction markets globally in 

the coming years. However, this growth has 

also exposed several inefficiencies in 

traditional construction practices, including 

weak coordination, schedule delays, and 

cost overruns. Residential construction has 

become more complex due to urban 

population growth, limited land availability, 

and the rise of high-rise developments. 

Modern housing projects require the 

integration of multiple systems such as 

structural, mechanical, electrical, and 

plumbing services, along with strict 

compliance with regulations and 

sustainability requirements. These factors 

demand higher levels of accuracy, planning, 

and coordination, which conventional 

methods often fail to deliver.  

Traditional construction methods, which 

rely on 2D drawings and disconnected 

processes, often lead to poor 

communication, design errors, and rework, 

affecting time, cost, and quality. To 

overcome these issues, the industry is 

adopting digital solutions like Building 

Information Modelling (BIM), which 

provides a centralized platform for better 

coordination, visualization, and early 

problem detection. Although BIM use in 

India is growing, especially in large 

projects, challenges such as high costs, 

limited expertise, and resistance to change 

still exist. Despite this, BIM has strong 
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potential to improve efficiency and ensure 

timely, cost-effective project delivery in 

residential construction. 

 

Fig.1.BIM Technology 

 

2. Literature Survey- Existing research 

highlights that Building Information 

Modelling (BIM) plays a crucial role in 

improving construction project performance 

by enhancing coordination, planning, and 

cost management. Studies show that BIM 

tools such as Revit and Navisworks enable 

effective integration of architectural, 

structural, and MEP systems, allowing early 

clash detection during the design phase. 

This reduces rework, minimizes material 

wastage, and improves overall project 

efficiency. Additionally, the use of 4D and 

5D BIM supports better scheduling, cost 

estimation, and resource allocation, leading 

to more accurate planning and timely project 

execution. Several researchers have also 

emphasized the role of BIM in sustainable 

construction and lifecycle management. 

BIM-based models allow energy analysis, 

material optimization, and improved 

environmental performance during the 

design stage. Furthermore, integration with 

advanced technologies like IoT and Digital 

Twin enables real-time monitoring, 

predictive maintenance, and efficient 

facility management, especially in 

residential buildings. However, literature 

also identifies several challenges in BIM 

adoption, particularly in the Indian context. 

High initial investment, lack of skilled 

professionals, limited awareness, and 

resistance to technological change are major 

barriers, especially for small-scale projects. 

Despite these challenges, most studies 

conclude that BIM has strong potential to 

improve productivity, reduce delays, 

enhance quality, and support efficient 

project delivery, making it a transformative 

approach for modern residential 

construction. 

 

3. Problem Statement and Gap Analysis –  

 

Problem Statement  

Conventional approaches to residential 

construction, which rely mainly on two-

dimensional drawings and isolated 

coordination processes, often result in 

design errors, communication breakdowns, 

delays in project timelines, and increased 

costs. These shortcomings highlight the 

inefficiency of traditional methods in 

handling complex construction projects. 

Therefore, there is a growing need to adopt 

advanced digital technologies such as 

Building Information Modelling to improve 

coordination, reduce design-related issues, 

and enhance both time and cost efficiency in 

residential construction projects. 

 

Gap Analysis 

The review identifies several important 

research gaps in the adoption of Building 

Information Modelling (BIM) within India’s 

residential construction sector. Although 

existing studies highlight BIM’s advantages 

in improving coordination, reducing errors, 

and enhancing project efficiency, there is 

limited focus on its application in small and 

medium-scale residential projects, where 

financial and resource constraints are more 

significant. Additionally, most findings are 

qualitative, with a lack of quantitative 

evidence such as cost savings, time 

reduction, and return on investment to 

support BIM adoption. The literature also 

does not provide a clear implementation 

framework or step-by-step strategy tailored 

to Indian conditions, nor does it address 
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structured training programs to overcome 

the shortage of skilled professionals. 

Furthermore, the analysis of initial 

investment costs remains superficial, with 

insufficient exploration of cost-benefit 

aspects and affordability for smaller firms. 

There is also a lack of alignment with Indian 

construction standards and policies, as well 

as limited inclusion of real-life case studies 

to validate theoretical findings. While 

advanced integrations like IoT and Digital 

Twin are mentioned, their practical 

application in residential projects is not 

thoroughly examined. Moreover, 

stakeholder perspectives, including client 

acceptance and contractor resistance, are not 

adequately considered, and lifecycle 

performance and facility management 

benefits of BIM remain underexplored. 

These gaps indicate the need for more 

practical, data-driven, and context-specific 

research to support effective BIM 

implementation in India’s residential 

construction industry. 

 

4. Scope - This review focuses on assessing the 

role and effectiveness of Building 

Information Modelling (BIM) in residential 

construction projects across India. It 

considers mid-rise residential buildings as a 

representative context to explore BIM 

implementation at different stages of project 

development. For better contextual 

understanding, a typical G+5 residential 

building scenario like those found in cities 

like Kolhapur is used to analyze aspects of 

planning, design coordination, and 

construction execution. The study covers the 

creation of integrated BIM models that 

combine architectural, structural, and MEP 

services within a unified digital framework. 

It also examines coordination techniques, 

including clash detection and the resolution 

of conflicts between different building 

systems. In addition, the application of 4D 

BIM for construction planning and 

scheduling is reviewed, along with 5D BIM 

for quantity estimation and cost control. The 

use of as-built BIM models for facility 

management and lifecycle operations is also 

considered, highlighting the long-term 

advantages of BIM beyond the construction 

phase. 

 

5. Aim & Objectives - The central aim of this 

review is to evaluate the effectiveness of 

Building Information Modelling in 

improving the performance of residential 

construction projects in India. It seeks to 

understand how BIM enhances project 

planning, coordination among stakeholders, 

cost management, and overall project 

efficiency compared to conventional 

construction practices. 

 

Objectives 

✓ To examine and summarize existing studies 

related to the use of Building Information 

Modelling in residential construction. 

✓ To study the integration of architectural, 

structural, and MEP systems within BIM-

based project models. 

✓ To analyze the efficiency of BIM-driven 

clash detection methods in reducing design 

errors and conflicts. 

✓ To compare traditional cost estimation 

techniques with BIM-based financial 

planning approaches. 

✓ To develop a conceptual framework that 

supports the effective implementation of 

BIM in residential construction. 

 

6. Methodology - This study adopts a 

systematic approach to evaluate the 

application of Building Information 

Modelling (BIM) in residential construction 

projects. It begins with an extensive review 

of secondary data sources, including peer-

reviewed journals, conference papers, and 

industry reports, to develop a 

comprehensive understanding of BIM 

practices and advancements. A thematic 

analysis is then conducted to organize the 

literature into key areas such as design 
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integration, coordination efficiency, cost 

management, and scheduling 

improvements. This process helps identify 

current trends, research gaps, and 

challenges, particularly within the Indian 

construction sector. To enhance practical 

relevance, the study includes a conceptual 

analysis of a typical mid-rise residential 

project, representing real-world 

construction conditions. It examines the 

integration of architectural, structural, and 

MEP systems using BIM, with a focus on 

coordination techniques and clash detection. 

Additionally, a comparative assessment is 

carried out to evaluate differences between 

conventional methods and BIM-based 

workflows in terms of project duration, cost 

accuracy, and resource utilization. The 

findings are interpreted qualitatively to 

assess BIM’s overall impact, leading to the 

development of strategic recommendations 

and a generalized framework for effective 

BIM adoption in residential construction. 

 

7. Expected Outcome: The implementation 

of Building Information Modelling (BIM) in 

residential construction is expected to 

improve overall project performance by 

enhancing visualization, coordination, and 

decision-making processes. The use of 

three-dimensional models enables better 

understanding of architectural, structural, 

and MEP components at early project 

stages, which supports informed planning 

and reduces misinterpretation. Integration of 

multiple disciplines within a single digital 

platform is likely to strengthen coordination 

among stakeholders, thereby minimizing 

communication gaps and inconsistency in 

design. In addition, BIM is anticipated to 

support early detection of design conflicts 

through automated clash identification, 

reducing construction errors, rework, and 

project delays. The incorporation of time-

linked (4D) planning is expected to optimize 

scheduling and resource allocation, while 

automated quantity take-offs can improve 

cost estimation accuracy and financial 

control. Improved planning and 

coordination are also likely to enhance 

construction quality and compliance with 

project specifications. Furthermore, BIM-

generated models can serve as valuable 

resources for facility management and 

maintenance after project completion, 

indicating its long-term benefits over 

conventional construction practices. 
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