
CHAPTER 23 

DOI: 10.17492/JPI/NICMAR/260523 ISBN: 978-93-49790-68-1 

 

A Study on Dynamic Resource Allocation for Construction Projects 

 

Nikita Nimbalkar*, Manali Dhakate**, Vaishnavi Rane** and Avinash Bagul*** 

 

ABSTRACT 

 

The construction industry is one of the backbones of national infrastructure that faces major 

challenges such as labor allocation, fragmented planning, and poor utilization of resources. 

The study aims at improving resource planning for complex residential projects by identifying 

bottlenecks in operations to minimise schedule delays and cost overruns. Initially, current 

resource allocation practices were reviewed to assess its impact on the project performance 

and avenues to improve resource allocation were identified considering technology based 

frameworks. The Study adopted a case study approach, which combines Primavera P6 for 

scheduling, resources levelling and track KPIs with Power BI to help practioners improve 

resource allocation. The framework combines hybrid simulation methodology using Discrete 

Event Simulation (DES) and System Dynamic (SD) approach, to understand workflow 

interdependencies and allows maintaining and monitoring of the project processes. Results 

indicate significant increase in the labor usage, improving on time delivery performance of 

the projects. The suggested model is valuable in terms of creating a replicable, data-driven 

project delivery mechanism. 

 

Keywords: Resource allocation, Process improvement, Hybrid simulation (DES - SD), 

Project performance. 

 

1.0 Introduction 

 

 The construction industry, known as one of the pillars of infrastructural development 

and economic growth, is a sector in a very uncertain environment, with high resource 

dependence and complicated coordination requirements. With the current growth of 

contemporary projects in size, technical complexity and dependencies, the call to control 

labour, equipment and materials with greater precision has grown.  
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 This is particularly important in high rise residential and mass infrastructural projects 

where the changing conditions of sites and the sequential nature of work processes means 

that nimble and data-driven decision-making is required. 

 However, as these demands change, numerous construction companies are still using 

stagnant scheduling processes, anarchic planning processes and manual control systems. The 

traditional methods have been notorious to react suitably to the real-time changes in the 

availability of labor force, productivity and the operational limitations. This leads to 

inefficient labour practices, workflow interruptions, schedule slippage and cost increase being 

common in the industry. These systemic challenges reinstate the necessity to have a more 

adaptive perceptive and analytically informed policy to the allocation of resources. 

 The new digital technologies, Building Information Modeling (BIM), artificial 

intelligence (AI), predictive analytics, Internet of Things (IoT) platforms and automated 

scheduling tools, offer significant opportunities to make the process more transparent and 

predictive and coordinate it more efficiently. Nonetheless, there is still a discrepancy in the 

practical use of these tools in the industry. 

 In attempts to fill these gaps, the current study utilizes an extensive digital framework 

involving the combination of Primavera P6 to schedule and level resources with Power BI to 

perform analytic visualization. Furthermore, a mixed simulation model based on Discrete 

Event Simulation (DES) and System Dynamics (SD) is taken to analyze the workflow 

dependencies and the resource long-term behavior. The study seeks to analyse the existing 

allocation activities, evaluate how optimization affects labour productivity and project 

performance, and develop evidence-based options to enhance resource management of the 

complex construction setting. 

 

2.0 Literature Review 

 

 Construction projects are one of the key elements of the country’s infrastructure 

development, but their implementation is often limited by poor resource allocation 

mechanisms, disorganized planning behaviours, and repetitive overruns. The problems 

become magnified in residential developments in large scale and high rise where conditions 

in the project environment include several stakeholders, interdependent activities and 

constantly shifting site conditions. The presence of multiple interests, long-term scope of the 

projects, and external regulation factors leads to a high level of uncertainty, thus making 

efficient project delivery more difficult (Caldas and Gupta, 2017; Mok et al., 2015). 

 The resources involved in construction such as workforce, material, machinery and 

time directly impact on project productivity and cost-efficiency. Out of them, labor and 

materials take a large portion of project spending, which in many cases amounts to more than 
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half of the total project costs (Sroka, 2021). Poor distribution of such resources will lead to 

wastage of time, workflow delay, and wasting of productivity which spreads over the project 

phases. Mok et al. (2015) also stressed that one of the basic managerial duties is the capability 

to match the availability of resources with the need to construct something.  

 Resource planning is also complicated by the fact that the procurement of materials 

is uncertain. The fluctuation of material price, quality, and availability has been cited as a 

major problem in fluctuating the schedule and increasing costs (Ibrahim and Elshwadfy, 

2021). Since the construction materials are usually obtained under the influence of several 

suppliers, strategic sourcing and supplier selection turns out to be the crucial factors of project 

success. The scholars have shown that informed sourcing choices might help decrease 

procurement risks and increase operational efficiency and competitiveness (Stanczyk et al., 

2015; Ramanathan, 2017). 

 In order to solve the problem of supplier-related decisions, researchers first applied 

the deterministic model of optimization that includes linear programming and mixed-integer 

programming. One of the contributions that Ghodsypour and O’Brien (1998) made was to 

combine Analytical Hierarchy Process with linear programming to allow both qualitative and 

quantitative selection criteria. Later research made supplier selection into a multi-criteria 

decision-making issue, where cost, quality, reliability, and delivery performance should be 

assessed concurrently (Ho et al., 2010; Keskin et al., 2010). More recent studies have gone 

further to implement the methods with uncertainty using rough set theory, gray systems, 

evidential reasoning and multi-objective optimization models (Arabsheybani et al., 2018, 

2019; Polat and Eray, 2015; Stević et al., 2017; Yazdani et al., 2019). 

 Similar trends in construction planning studies have also found an underlying 

weakness with the traditional scheduling behavior. Implementation of superior scheduling 

systems, including Primavera P6 has enhanced access to sequence of activities, identification 

of critical paths, and leveling of resources. However, there are a number of studies suggesting 

that the use of scheduling tools alone is not sufficient in responding to the dynamic 

characteristics of construction operations without the use of ancillary analytical and 

predictive methods. 

 This has led to the rise in the use of simulation-based methods in construction 

management as a decision support mechanism. DES is useful in reflecting variability of the 

processes and interaction of resources. System Dynamics is, conversely, appropriate to study 

the effects of workforce learning, rework cycles and policy impacts in the long term due to 

its emphasis on feedback and accumulative behaviour. Recent literature recommends the use 

of DES and SD together as it has been found to give a better insight on both the short-term 

performance on operations and the long-term pattern in the project. The application of key 

performance indicators with the help of digital analytics tools like Power BI has facilitated 
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real-time tracking of the labor usage, schedule variance, and productivity patterns, which 

allows taking the project under control in advance. 

 Although a lot has been researched in the field of optimization, scheduling, 

simulation, and sustainability, the prevailing literature focuses on researching these aspects 

in isolation. There is a lack of focus on creating an integrated, technology-based structure that 

can accommodate both dynamic resource allocation, scheduling, simulation modeling, and 

performance analytics in one setting of a construction project. In addition, such integrated 

solutions have not been empirically validated when used in high-rise residential projects. 

 To this end, there is a distinct gap in the existing research on the use of systematic, 

evidence-based resource management models in the management of complex construction 

projects. Closing this gap with the help of the Primavera-based scheduling, resource leveling, 

hybrid DES-SD simulation and KPI-based performance monitoring is associated with a high 

potential of the improvement of the level of labor utilization, the decrease of schedule delays, 

and the overall project delivery performance. 

 

3.0 Objectives 

 

1. To study the current practices and techniques used for resource allocation in complex 

construction projects. 

2. To analyse how optimized resource allocation influences labour productivity and project 

performance. 

3. To identify the challenges and barriers that limit effective resource allocation in 

construction environments. 

4. To propose strategies and technological solutions to improve resource allocation and 

enhance overall project outcomes. 

 

4.0 Research Methodology 

 

4.1 Research design and case study approach 

 The research design used in this study is a case-study based research in order to 

analyze dynamic resource allocation in a high-rise residential project. The literature review 

that informed the methodology demonstrates that the traditional conservative approaches to 

planning are not sufficient to deal with the variability in labor, workflow dependencies, and 

schedule uncertainty within a complicated construction setting. According to the previous 

research, it is important to incorporate digital scheduling, simulation and performance 

analytics. In this case, the study suggests a technology-based model which brings together 

Primavera P6, simulation, and data analytics to facilitate dynamic decisions. The chosen high-
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rise construction with its repetitive floor patterns and high labor utilization can serve as a 

realistic environment to prove the efficacy of the suggested model under the real conditions 

of the sites. 

 

Figure 1: The Figure Illustrates the Process of Reviewing Methodologies Adopted in 

Existing Research Studies to Identify Gaps in Both the Literature and Real-world Practice 

 

 
         Source: Created by authors 

 

Figure 2: Construction Optimization Models and Tools 
 

 
       Source: Created by authors 

https://www.journalpressindia.com/website/nicmar-nlpgrs-2026/special-issue
https://www.journalpressindia.com/website/nicmar-nlpgrs-2026/special-issue


A Study on Dynamic Resource Allocation for  

Construction Projects 

375 

 

DOI: 10.17492/JPI/NICMAR/260523 ISBN: 978-93-49790-68-1 

 

4.2 Literature review data analysis 

 Data analysis in the given study is determined by the methodologies revealed in 

previous studies on the optimization of the construction workforce, which focus on applying 

the techniques of digital scheduling and dynamic analysis. In line with that, the project 

schedule was developed in Primavera P6, the labor resources were allocated as well as the 

critical activities and the workforce imbalance were identified with the help of resource 

loading and levelling. 

 

Figure 3: Fishbone Diagram Explaining the Process of this Research Paper 
 

 
Source: Created by authors 

 

4.3 Step-wise research framework 

 The research approach has been organized into four consecutive processes creating a 

dynamic resource allocation model that is integrated and iterative. 

Step 1: Literature-Based Approach to Method Choice and Framework. 

 The initial move was to undertake a review of previous studies on construction 

scheduling, resource optimization, simulation, and performance measurement. The literature 

review has aided the determination of the gaps in the methodology, the absence of the 

combination of scheduling platforms and simulation and analytics tools, in particular. 

Through these findings, the research structure was developed such that deterministic 

scheduling was used together with dynamic analysis in such a manner that operational level 

and system level was achieved. 

Step 2: Project Scheduling and Resource Modelling with Primavera p6. 

 The second step involved creation of a detailed project schedule with the help of 

Primavera P6. The activities were organized in a Work Breakdown Structure (WBS) that 
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included all the key phases of the entire process of excavation to occupancy certification. The 

logical relationships, time durations, and milestones were stipulated depending on project 

documentation and site inputs. Required data fields such as planned dates, actual dates, 

resource assignments, costs, and progress parameters were configured. 

 The allocation of labor and equipment resources to activities was done using standard 

productivity norms. To make it possible to compare actual progress and altered scenarios, a 

baseline schedule was set. The resource leveling features were implemented to determine the 

over-allocations, idle times, and peak manpower requirements. 

 

Figure 4: This Template Acts as a Reusable Planning Framework, Allowing Professionals 

to Customise the Model for Similar Projects without Starting from Scratch 

 

 
Source: Created by authors 
 

Figure 5: Primavera Project Steps Needed to Develop the P6 Model 

 
Source: Created by authors 
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Step 3: Active analysis via simulation methods. 

 The third step to overcome the shortcomings of the static method of scheduling 

involved the adoption of a hybrid simulation approach. 

 The activity-level workflows, crew interaction and short-term disturbances including 

inspection delays, equipment breakdowns and productivity change were analysed using 

Discrete Event Simulation (DES). 

 System Dynamics (SD) was used to include long run feedback effects, e.g. the impact 

of labor shortages on productivity, rework and cumulative schedule delays. 

 The combination of DES and SD allowed us to obtain the full picture of both the 

short-term operational effects and the long-term project performance trends to make the 

decisions on healthy resource redistribution in the future. 

 

Figure 6: Visual Presentation of Planning Processes at Micro and Macro Level 

Eliminates Major risks that Delay the Project. Holistically Combining the Decision 

Making Process with Physical Activities, keeping all Stakeholders in Loop 

 

 
Source: Created by authors 

 

Step 4: Decision Support and Performance Measurement. 

 The Primavera P6 data is used to identify KPIs, such as the use of labor, materials, 

and equipment to create a successful decision-support dashboard. The dashboard would 

facilitate predicting the risk, analysis of the situation, and prior mitigation as it would 

emphasize the possible delays and constraints. KPIs visualized enable non-technical 

stakeholders to interpret project status within a very short time and act on it. Constant 

monitoring can guarantee the flow of work, avoid any delays related to slow feedback or 

incorrect resource management. 
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Figure 7: KPI - Based Roadmap for Dynamic Workforce Optimization 

 
               Source: Created by authors 

 

Figure 8: How the Model Works- e.g. While Construction Progresses, A Design Issue 

Arises while Installing the Railing 

 

 
Source: Created by authors 

 

Step 5: RACI Framework- Stakeholder Responsibility Alignment 

 The RACI analysis shows that the PMC and Main Contractor are the main 

accountable and responsible parties throughout the majority of the construction phases, 

whereas consultants and MEP contractors are of vital importance in the coordination process 

during execution and completion. s 

 Approval-oriented stages fall under the authority of statutory bodies especially in pre-

construction and OC procedures suggesting approval risks as external dependency. The RACI 
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framework enhances role demarcation and minimizes the coordination gaps, overhangs of 

responsibilities and improves schedule control in a complex high-rise project. 

 

Table 1: RACI Framework on the Selected Case Study to  

Study Human Resource Allocation 
 

 
Source: Created by authors 
 

4.3 Assumption of the study 

The study is based on the following assumptions: 

• The model is based on the selected real life case study in Indian cities environment, and 

made for cluster, high-rise brownfield residential development.  

• This helps us make a controlled, non-generic model, which caters to this type of project.  

• Activity durations are derived from standard productivity rates adjusted for site 

conditions. 

• Labor productivity varies due to congestion, learning effects, and external disruptions. 

• Resources availability is finite and constrained by organizational and contractual factors. 
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• External influences such as weather and approvals introduce variability but are 

manageable through dynamic planning. 

 

Figure 9: Steps Followed to Execute the Conceptual Idea, as per the Assumptions 

 

 
Source: Created by authors 
 

5.0 Data Analysis 

 

5.1 Case study data analysis 

 During model development, critical challenges influencing this category of projects 

were systematically assessed. In alignment with the model assumptions and functional 

requirements, a structured approach to data analysis was implemented. 
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5.1.1 Project overview 

 The case study under choice is grounded on a project in Mumbai, Maharashtra. The 

project will comprise several high-rise towers developed in several rehabilitation (REHAB) 

and sale segments, with a height of each tower between G+42 and G+48. The project is 

planned to be broken down into three stages: 

Phase 1: REHAB + Towers 1 & 2 

Phase 2: Towers 3 & 4 

Phase 3: Towers 5 & 6 

 Considering the magnitude and intricacy of construction, resource optimization, 

especially concerning labor productivity, workforce allocation, etc. is vital in resolving 

delivery schedules without compromising on quality and cost effectiveness. 

 

5.1.2 Data collection and scope 

In this case study, information was gathered on the site about two key finishing activities: 

• Gypsum Work: All data contained number of laborers assigned, their productiveness rates 

and completion schedule. 

• Flooring Work (Tiling): The data consisted of the number of laborers involved, the 

material needed, labor productivity and efficiency in using the tile. 

 There were also provisional project schedules of tower stages completion. The 

workforce allocation, bottleneck and the influence of dynamic scheduling model are studied 

based on these datasets. 

 

5.1.3 Workforce analysis 

 Gypsum Work: The labor team productivity variability was indicated by the data on 

the gypsum workforce. Mean outputs were compared to the project needs to approximate 

completion periods. It was noted that: Productivity was varying according to the level of skills 

and workforce disposition. Some of the floors had lagged behind because of the lack of fit 

between the manpower assigned and the work done. Optimal labor gang size was attained in 

balancing the speed and quality. 

 Flooring WorkL: The flooring data set was able to give information on the 

effectiveness of labor deployment and material use efficiency too. Others: pivotal conclusions 

were: The average daily/weekly productivity per worker ascertained realistic outputs. There 

were found cases of material wastage on the basis of erroneous tile cutting/placement, and 

resources inefficiency was associated with the missing gaps in workforce training. Causal 

relationships with other trades (e.g., waterproofing, MEP clearances) led to idle working 

hours, which highlighted the necessity of de facto allocation, as opposed to planned 

scheduling. 
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Table 2: Labour Work Tracking Sheet 

 

 
Source: Created by authors 

 

Table 3: Project Timeline 
 

 
Source: Created by authors 
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 Tentative Timeline and Scheduling: The completion of towers was developed into a 

baseline timeline using project schedules. In the conventional static approaches to planning 

used in MS Project (MSP) and Primavera, the durations of activities, dependencies and 

manpower requirements were given.  

 Nevertheless, these tools also exposed: Critical delays in gypsum finishing which 

affects other tiling works. The under-use of work force in some stages with others being 

overworked. In this regard, we will implement dynamic resource allocation models. To 

enhance project efficiency, by relocating superfluous labor in the low priority areas to the late 

critical path tasks. 

 

Figure 10: Explains the Case Study Timeline and Status 

 

 
Source: Created by authors 

 

5.2 Primavera analysis 

 The figure shows a delay mitigation system in a 44 storey high-rise building, which 

connects key milestones with possible delay causes, and intended delay mitigation strategies. 

It employs levelling of resources, logic optimization, and look-ahead scheduling in order to 

minimize the amount of idle time and bottlenecks. Monitoring also allows identifying 

problems in time, which supports getting the schedule under control and completing the 

project in time. 
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5.3 Development of a standardised primavera P6 project template 

 Following a detailed understanding of the case study, the project was translated into 

a primavera P6 model to develop a standardised sample template.  

 The P6 model can be customised and scaled by the organizations based on their 

requirements and needs. But the major milestones and baselines are considered as per a 

typical residential project of this scale.  

 

Figure 11: Sample P6 Project Template 

 

 
Source: Created by authors 
 

5.3.1 Data capture and schedule updating 

 In Primavera P6, the actual project progress is periodically updated in a schedule 

during project implementation. This includes: 

● Update of activity start and finish. 

● Percentage completion 

● Cost and resource utilization. 

 Primavera P6 also guarantees a reliable and consistent way of data capture because 

Primavera P6 is accepted as robust in schedule control and reporting. 
 

5.3.2 Data export from primavera P6 

 The information that is exported contains only the columns needed to perform the 

analysis like: 

• Schedule status 

• Cost information 

• Earned Value parameters 

• Details of resources allocation. 

• Risk-related indicators 

The step guarantees organized structured data to proceed with further analysis. 
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Figure 12: After Updating the Schedule, the Primes Project Data is Exported in 

Primavera P6 to Excel (XLS) File 

 

 
 Source: Created by authors 

 

Figure 13: Dashboard Templates Models Already Made as per Required KPI’s and 

Power Bi Dashboard Requirements 

 

 
 Source: Created by authors 
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5.3.3: Integration with Power Bi  

 The xls sheet is uploaded in Power bi and transformed into filterable data and 

dashboards are made.  

 

Figure 14: Data from the xls File is Uploaded and Transformed,  

for Making Power Bi Dashboards 

 

 
Source: Created by authors 

 

5.3.4 Dashboard design 

• Dashboards are designed based on defined Key performance Indicators (KPI’s) to ensure 

alignment with project objectives and performance measurement requirements.  

• Each Dashboard provided focused insights into specific performance. 

• Interactive visual elements such as filters ( based on WBS), drill downs ( based on days, 

weeks months) and trend analysis were incorporated to support real time monitoring, 

variance analysis and informed decision making by project stakeholders.  

 

https://www.journalpressindia.com/website/nicmar-nlpgrs-2026/special-issue
https://www.journalpressindia.com/website/nicmar-nlpgrs-2026/special-issue


A Study on Dynamic Resource Allocation for  

Construction Projects 

387 

 

DOI: 10.17492/JPI/NICMAR/260523 ISBN: 978-93-49790-68-1 

 

Figure 15 & 16: Using the P6 data, The dashboard shows SPI is designed, which has 

KPI cards showing SPI - i.e. 0.75 which means the project is behind schedule. ( if SPi is 

less than 1), schedule variance based on the WBS, Activity status shows which activity 

is completed, in progress, or not started. Planned finish vs actual finish. Etc. 

 

 

 
  Source: Created by authors 
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5.3.5 Continuous updates 

 The Excel files are connected to Power BI, in which the predefined data models and 

dashboards are already developed. 

 

Figure 17: Shows the Activity Status Donut Chart, Planned vs Actual Finish Clustered 

Chart, SPI as per each WBS Column Chart, etc. 

 

 
Source: Created by authors 

 

 This data derived from P6 will get updated as the manager/ in charge updated the 

data and over rights the XLS file. After overwriting the data in power Bi needs to be refreshed, 

to get an updated chart.  

 

5.3.6 Stakeholder communication and reporting 

 The visual dashboards also translate complicated project information into 

understandable charts, KPI, and filters to ensure information is easily comprehended by all 

stakeholders. 

Project managers can: 

• Webcast share boards between teams and levels. 

• Create updates on progress on a daily or even hourly basis. 
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• Enhance accountability and transparency. 

 This greatly increases the speed and accuracy with which the information flows to 

assist in identifying the issues faster and taking corrective measures. 

 

Figure 18 and 19: Show before and after Updating the P6 Model 

 

  
Source: Created by authors 

 

5.3.7 Decision-making support and project control 

The model helps in real time monitoring of performance, whereby the project managers can: 

• Early detect schedule delays. 

• Determine cost overruns and resource wastage. 

• Monitor variances on track. 

• Be timely, informed and data-based. 

This reinforces proactive project management as opposed to problem-solving. 

 

5.3.8 Both value and practical benefits of the model 

 The proposed model will have the following benefits to project managers and 

planning professionals: 

• Minimizes project set up and reporting time. 

• Removes duplicate modelling and transformation of data. 

• Enhances the efficacy and efficiency of planning as well as monitoring. 

• Increases the level of coordination among the planning, execution and management 

teams. 

• Facilitates scaling to different projects. 
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6.0 Key Finding 
 

 This study demonstrates that the combination of Primavera P6 and Power BI offers a 

scalable and data-driven planning and controlling Primavera P6 model in high-rise residential 

projects. In comparison to traditional systems, which are based on fragmented and delayed 

information, the suggested framework gives an opportunity to track everything in near real-

time with the help of KPI-based dashboards. The performance of the schedule, use of labor, 

productivity, and delay recovery are key indicators that are used to detect the bottlenecks at 

an early stage. Also facilitating using the interactive dashboards is the scenario based decision 

making which enhances efficiency, saves planning time and increases control in the project 

lifecycle. 
 

Figure 20: Primavera P6 to Power BI Integration 

 
Source: Created by authors 
 

 The model assists organisations to gain improved control over complicated 

construction projects by offering a ready-to-use, versatile, and automated planning and 

reporting system and conserving a lot of time and effort. 

 

6.2 Stage-wise delay drivers and primavera P6 based mitigation strategies 

 The stage-by-stage analysis of the high-rise project reveals that the project delays are 

interrelated due to the approval, resource, and coordination problems instead of sing-song 

activities. Statutory approvals and site preparations led to early delays as these factors were 

easier controlled by following the progress of approval milestones in Primavera P6.  
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 Delay in substructure and podium was attributed to equipment, new construction 

processes and reinforcement planning, which was enhanced by the comprehensive WBS and 

levelling of resources. Repetitive floor cycles (Mivan) were handled through modelling crane, 

labor and inspection dependencies in order to identify early breaches. Delays at finishing 

stage (primarily caused by procuring and documentation of Occupancy Certificate) were 

minimized through observing statutory milestones. 

 

Table 4: Simulation Table reflecting DES + SD 
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Source: Created by authors 
 

6.3 Stakeholder responsibility alignment 

The Findings: An Online Decision Support Cycle. 

 This approach is able to convert the Primavera formal planning features to a dynamic, 

data-driven, and continuously optimized system of managing its workforce. Through the 
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closed feedback loop between the planning, simulation and execution processes, project 

teams can have unprecedented visibility and control over the decision of resource allocation. 

 

6.4 Conclusion 

 The proposed model offers the following advantages to project managers and 

planning professionals: 

• Reduces time taken in project set up and reporting. 

• Removes redundant data modelling and data transformation processes. 

• Enhances the efficacy of planning and tracking. 

• Improves the collaboration among planning, execution and management teams. 

 Allows scaling in use in numerous projects. By providing a ready-to-use, flexible, 

and automated planning and reporting framework, the model helps organisations achieve 

better control over complex construction projects while saving significant time and effort. 

 This paper finds that the model aids in making decisions based on data by converting 

fixed schedules into an adaptive control system, such that data presented by dashboards 

directly influence corrective action and recovery planning.  

 In general, the framework increases transparency, better coordination among the 

stakeholders, and allows taking control of the project, which makes it a viable and 

reproducible solution to high-rise and other large-scale construction projects. 

 

6.5 Recommendation 

 Going by the results of the present study, it is advisable that construction 

organisations should implement a data-intensive resource and project management model that 

incorporates scheduling software like Primavera P6 along with data analysis tools like Power 

BI. Visibility of project progress, labour usage and productivity are much enhanced by the 

early development of standardized scheduling templates and the development of structured 

resource plans. Regular KPI monitoring, such as schedule performance, costs, and cycle 

productivity, should be institutionalised with dashboard-type reviews that allow the 

correction to be taken in good time and ensure proactive project control. Scenario analysis 

and responsibility-based planning also increase coordination among the stakeholders and as 

such, delays and inefficiencies in high-rise developments are minimized.  

 Based on this base, future developments of the model can include the use of Industry 

4.0 advanced technologies like drones to track progress, an IoT-based machinery monitoring 

tool, and a 4D and 5D visualisation tool based on BIM. Incorporation of predictive analytics 

and simulation would also help to make decisions under uncertainty in a proactive manner, 

which would help to make project delivery more resilient and efficient. 
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