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Abstract-The construction industry, a significant contributor to the economy, traditionally faces challenges in home construction, 

such as poor coordination, a lack of transparency, fragmented communication, and project delays, hindering effective 

management for owners, contractors, and administrators. To tackle these issues, this project introduces Smart Build Hub, a web-

based platform designed to digitize and streamline home construction management with modern web technologies and intelligent 

features. Developed using the Django web framework for a secure, scalable, and efficient backend, Smart Build Hub utilizes 

HTML, CSS, JavaScript, and Bootstrap for its responsive front-end and a SQLite database. The system supports multiple 

stakeholders (homeowners, contractors, and administrators) through role-based access and centralized control. A key feature is 

its AI-powered design recommendation system, guiding users in selecting suitable designs, materials, and smart home solutions 

based on project requirements, budget, and sustainability. This intelligent decision-support tool promotes energy efficient and 

environmentally responsible construction while empowering informed choices. Smart Build Hub also facilitates transparent 

communication via integrated messaging and notification systems, minimizing misunderstandings, and, by replacing manual 

processes with a centralized digital platform, reduces delays and enhances overall project management efficiency. 
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I. Introduction  
The home construction industry, essential yet intricate, involves numerous stakeholders, detailed planning, substantial financial 

investment, and extended timelines. It continues to rely on conventional, fragmented processes where homeowners, architects, 

contractors, and suppliers operate in silos. This lack of integration leads to ineffective communication, minimal transparency, cost 

overruns, project delays, and reduced overall efficiency. In an era driven by automation and smart technologies, a unified, intelligent 

platform is imperative for simplifying and optimizing home construction.  

i  

Smart Build Hub addresses these challenges by offering a comprehensive, user-centric digital platform that streamlines every stage of 

residential construction, integrating architectural design, material selection, budget planning, contractor coordination, and real-time 

project tracking into a single web-based system. By bringing all stakeholders together on one platform, Smart Build Hub overcomes 

communication barriers, fosters seamless collaboration, and ensures efficient, transparent project execution.  

 

The construction industry has seen extensive research and development in construction project risk management, now a recognized 

cornerstone of project management [1]. Inadequate construction risk management can lead to significant structural failures or serious 

accidents, but it extends beyond human and structural safety. According to ISO [8], a project is a unique process consisting of a set of 

coordinated and controlled activities with start and finish dates, undertaken to achieve an objective conforming to specific requirements, 

including constraints of time, cost and resources. Project Risk Management (PRM) is aimed at reducing the probability of project 

objectives not being met to a known and acceptable level, and at maximizing opportunities while minimizing or eliminating the impact 

of negative risk events. The main goals and objectives of this Research Study are:  

1. To investigate the mitigation strategies employed to mitigate construction project risks.  

2. To assess the correlation between construction project risks and their impact on project objectives.  

3. To determine the influence of risk mitigation on construction project goal-affecting variables.  

4. To implement real-time project monitoring and progress tracking features to prevent project delays, unlike traditional systems 

where homeowners are dependent on manual updates or site visits.                         

5.  To enable real-time project monitoring through Smart Build Hub, providing users with a view of construction milestones, 

contractor actions, and task completion on an intuitive dashboard.  
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6. To ensure stakeholder accountability and minimize delays and communication errors through regular updates, notifications, and 

visual progress reports.  

7. To promote smart and sustainable living solutions, considering the increasing importance of eco-friendly construction due to 

environmental concerns and rising energy costs.  

 

II. Risk Management Process  

 
The risk management process comprises six integrated phases: identify, analyze and prioritize, plan and schedule, track and report, control, 

and learn. Each risk typically progresses through these phases, and several risks may simultaneously be in different stages throughout the 

project’s lifecycle.  

i.     Identification  

The purpose of risk identification is to recognize potential risks in the project early on. This process should be initiated as early as possible 

and iterated frequently to identify emerging risks.  

ii.       Analysis and Prioritization  

Risk analysis transforms raw risk data into a format that supports decision-making, and risk prioritization helps allocate resources to 

address the most critical risks first.  

iii.       Planning and Scheduling  

The outputs of risk analysis are utilized to formulate strategies, plans, and actions. These plans are integrated into project execution and 

the organizational structure.  

iv.      Tracking and Reporting  

The status of identified risks and the progress of mitigation efforts are tracked. Changes in probability, impact, and other metrics that 

affect priorities or response plans are assessed. High-priority risks and their management strategies are communicated to stakeholders 

through risk reports.  

v.  Control  

Executing risk response plans and monitoring their status falls under risk control. This phase also includes generating change requests 

when changes in risk status might affect deliverables or SLAs.  

vi.  Learning  

Lessons learned from risk management are formalized and documented in reusable formats for organizational learning and improvement. 

III.       Risk Identification  

Risk identification, the prerequisite for an effective risk assessment, involves identifying various risk sources and categorizing risks based 

on their characteristics and potential impact. It helps to differentiate between risk sources and risk effects and to profile and prioritize 

them systemically.  

VI. Risk Analysis and Management  
Risk management is a comprehensive process for identifying project risks, assessing their potential effects, and putting measures in place 

to mitigate threats. All components of the risk management process work in concert to ensure that risks are effectively managed throughout 

the project’s lifecycle. Due to the inherently complex nature of construction projects, risk management is a crucial process. The typical 

types of risks in construction are technical, financial, operational, and external.  

V. Planning for Risk Response  

 
i.  Risk Avoidance  

Risk avoidance entails removing the source of risk or executing the project in a way that eliminates the risk while still achieving objectives. 

This might involve modifying the project management plan, isolating project objectives from risks, or adjusting risk-exposed project 

goals.  

 

https://ijnrd.org/
http://www.ijnrd.org/


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 5, May 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

IJNRD2605031 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

a279 

ii.  Risk Transfer  

Risk transfer involves outsourcing the responsibility for risk management to parties willing to assume it. While not eliminating the risk 

itself, this shifts the liability to another party, and it is particularly effective in managing financial risks.  

iii.  Risk Mitigation and Reduction  

Risk mitigation aims to reduce the likelihood or impact of negative risk events to an acceptable level. Addressing risks early to decrease 

probability or impact is generally more effective than responding to consequences after a risk has occurred.  

iv. Exploit  

The objective is to remove the uncertainty surrounding positive risks by taking action to realize opportunities. An opportunity is defined 

as a risk event with a positive impact on project goals.  

v.  Risk Sharing  

Rsk sharing involves transferring risk responsibility to another party best equipped to increase the likelihood of positive outcomes. Both 

risk transfer and opportunity sharing involve third parties to manage risk.  

 

vi.  Risk Enhancement  

By increasing the likelihood and possible impact of positive risks, this response strategy aims to maximize benefits. For chances to arise, 

the conditions must be strengthened.  

vii.  Risk Acceptance  

It is often not feasible to eliminate all risks or take advantage of all opportunities. Risk acceptance involves acknowledging risks without 

taking action; it is suitable when responses are impractical or unjustified given the nature of the risk.  

viii.  Contingency Planning  

Contingency planning involves developing alternative actions to be implemented if specific risks occur. Reserves are frequently set aside 

to manage unknown risks or to cover unexpected expenditures.  

ix.  Risk Monitoring  

Following the implementation of risk responses, their efficacy is monitored and recorded. Project objectives may be positively or 

negatively impacted by risk reactions. Risk management actions yield lessons that are documented for future use.  

 

VI. Client-Contractor Relationship  
Time delays are one of the biggest problems that many construction projects encounter. In large projects, owners and contractors frequently 

spend additional costs to speed completion, and disagreements about delays can have a detrimental effect on the owner-contractor 

relationship. Projects that take longer than expected to finish are considered delayed. To identify appropriate countermeasures that may 

manage delays within budget and maintain quality, a thorough examination of delay sources is required.  

i.  Key Considerations for Delay Management  

Recognize the various reasons why projects take longer than expected. Understand how unforeseen delays affect the project’s total 

timeframe. Evaluate how delays affect the project’s results. To identify underlying reasons, examine cause-and-effect linkages across 

initiatives 

VII. Delay Analysis Techniques  
The details of the contract mostly determine whether a delay is compensable. Contracts typically specify non compensable delays, for 

which contractors receive time extensions but no extra compensation. To analyze delays, project documentation and site data must be 

reviewed; the best methods will depend on the information at hand and the features of the project. 
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Fig 1: Performance Measure Graph 

VIII.      Literature Review  
  

The literature review highlights that machine learning techniques are widely used for accurate cost prediction and analysis in construction 

projects [2], [3]. Artificial intelligence significantly enhances planning, forecasting, and decision-making processes, improving overall 

project efficiency [4], [5]. The integration of advanced technologies such as Building Information Modeling (BIM), Internet of Things 

(IoT), and AI enables smart construction practices and better resource optimization [5], [14].  

Furthermore, AI and BIM play a crucial role in risk management, safety enhancement, and real-time project monitoring [6], [13]. Studies 

also show that BIM improves collaboration and progress tracking, although it faces practical implementation challenges in real-world 

construction environments [10], [11], [15]. Additionally, research on construction management emphasizes that factors such as conflicts, 

organizational readiness, and risk handling significantly impact project cost and schedule performance [7], [12].  

Overall, modern technologies like digital twins, analytics, and AI-driven systems contribute to increased transparency, reduced delays, 

and more efficient construction management systems [6], [14].  

  

Table 1: Comprehensive literature review on AI-based construction planning  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S.No Year | Author  Requirements 

1  2025  Mutha Venu et,  

al   

BIM + IoT + AI 

enable  smart 

resource 

management  

2  2025  SumitSingh  

RajendraSingh  

Suryawanshi   

AI & BIM 

support risk 

management and 

safety  

3  2023  Suchetha  V.N.  

et,al  

ML models used 

for accurate cost 

estimation  

4  2023  Deepak Jadhav  

et, al   

AI  improves  

planning,  

forecasting  &  

decisions  

5  2021  Pratima Sharma  
et, al  

BIM 
 improve
s real-time 
tracking but has  
challenges  
  

6  2016  Alreshid et, al  Digital twins & 

analytics improve  

efficiency  
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IX. Future Scope  

Smart Build Hub aims to further revolutionize the construction industry by integrating emerging technologies:  

Immersive Visualization: Stakeholders can see projects before they are built thanks to Augmented Reality (AR) for on-site plan overlays 

and Virtual Reality (VR) for interactive design walk throughs.  

• AI-Driven Insights:AI predictive algorithms for precise material optimization and cost estimation to cut waste and prevent 

overspending.  

• Blockchain Integration: To promote trust, safe, open financial transactions that produce unchangeable records of all contracts 

and payments.  

• Smart Home Ecosystems: IoT-based automation for improved security, energy management, and voice activated features for 

adaptable living areas.  

• Mobile Application: To keep stakeholders linked no matter where they are, a specialized mobile app with push notifications and 

on-the-go management features.  

• Advanced Analytics: Machine learning techniques for proactive problem detection, risk assessment, and delay prediction.  

• Sustainability Features: Tools for carbon footprint analysis and eco-friendly material selections to support ecologically 

responsible construction.  

X. Conclusion  
Smart Build Hub effectively provides a unified digital platform that bridges the gap between homeowners and contractors through real-

time tracking, instant SMS notifications, and seamless communication. It offers rolespecific dashboards catering to individual stakeholder 

needs, comprehensive project management features, and transparent contractor selection.  

With its flexible, modular architecture, Smart Build Hub is designed for future scalability and integration of AI, VR, IoT, and blockchain 

technologies. The project showcases the effective use of the Django framework, robust database design, and seamless API integration.  

 By addressing critical issues such as communication gaps, lack of transparency, and project delays, Smart Build Hub offers a scalable 

foundation for intelligent construction management and empowers stakeholders with the tools and information needed for informed 

decision making, leading to safer, more efficient, and more sustainable construction practices.  
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