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Abstract - Efficient management of equipment and manpower
plays a vital role in the successful execution of construction
projects. This study focuses on improving resource planning and
utilization by using Microsoft Project (MSP) as a scheduling and
monitoring tool. A case study was conducted on a G+4 residential
building project located at Wagholi, Pune. Both primary and
secondary data were collected through site visits, daily progress
reports (DPRs), manpower logs, and project documents.

The project activities were scheduled using MSP to define

task dependencies, assign resources, and identify critical paths.
Comparative analysis between traditional planning methods and
MSP-based scheduling highlighted key improvements in
resource forecasting, idle time reduction, and real-time progress
tracking. Visual tools like Gantt charts and resource histograms
generated in MSP provided better control over equipment usage
and manpower deployment.
Findings show that MSP-based planning enhances coordination,
reduces delays, and minimizes resource wastage. The study
concludes that the adoption of digital project management tools
significantly improves the efficiency of construction project
execution.
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1.INTRODUCTION

Efficient resource management is crucial to the success of
construction projects, particularly in terms of equipment
utilization and manpower allocation. In India, construction
projects often face significant delays and cost overruns due to
improper planning, lack of coordination, and inefficient use of
resources. Labour and equipment together contribute nearly 60%—
70% of a project’s direct costs, and any mismanagement in these
areas directly impacts productivity and overall performance.

Traditional planning methods, such as manually maintained
bar charts or spreadsheets, are limited in tracking real-time
progress, float time, and critical paths. These tools often result in
delayed decision-making, idle manpower, and equipment
downtime. To address these challenges, project management
software like Microsoft Project (MSP) can be used to plan,
schedule, assign, and track resources effectively.
This paper investigates the potential of MSP to enhance resource
planning and control in a real-time construction environment. The
study is based on a G+4 residential building project located in

To study the role of Microsoft project in Modern
Construction Management

To analyse the impact of MSP on Resource Optimization
in Construction Projects

To allocate Equipment and Manpower resources
properly

To prevent resource wastage

The findings demonstrate that MSP significantly improves
planning accuracy, resource visibility, and overall efficiency in
construction project execution.

2. LITERATURE REVIEW

Resource management plays a critical role in the timely and
cost-effective completion of construction projects. Studies have
shown that poor planning and unbalanced resource allocation
often lead to delays, idle manpower, and equipment
underutilization. Traditional planning tools like bar charts or
Excel sheets are commonly used but lack the ability to forecast
resource conflicts or track real-time progress.

Microsoft Project (MSP) and similar project management
software offer features such as critical path analysis, resource
levelling, and visual planning tools like Gantt charts and
histograms. Research by Thomas et al. (2005) and Al-Jibouri
(2001) highlights that these tools improve scheduling accuracy
and help reduce delays. However, their adoption in small to mid-
scale Indian projects remains limited due to lack of awareness and
training.

Recent studies suggest that integrating digital tools in
construction planning enhances manpower efficiency, reduces
equipment downtime, and ensures better control over the project
schedule. This study builds on existing literature by applying MSP
in a real project and evaluating its impact on resource utilization.

3. RESEARCH METHODOLOGY

This study adopts a case-based descriptive research
design to evaluate the effectiveness of Microsoft Project (MSP)
in managing equipment and manpower in construction projects. A
live case of a G+4 residential building located in Wagholi,
Pune, was selected for analysis. This site reflects typical
conditions found in mid-scale residential projects, including
phased construction, multiple subcontractors, and resource
constraints.

3.1 Data Collection
Both primary and secondary data were collected.
e Primary data: Site visits, Daily Progress Reports
(DPRs), manpower deployment logs, equipment usage

Wagholi, Pune, selected as a typical mid-scale construction case. records, and interviews with site engineers and
Primary data was collected through site visits, DPRs (Daily SUpervisors.

Progress Reports), manpower and equipment logs, and interviews o Secondary data: Project drawings, BOQ, approved
with project staff. Secondary data included project drawings, schedule. material and labour cost data. and
BOQ, gnd §1te schedules. subcontractor work orders.

The objectives of this study are:
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3.2 Tools Used
The main tools used for analysis include:
e  Microsoft Project (MSP) for activity scheduling,
resource allocation, and tracking.
e  MS Excel for comparative analysis and data tabulation.
e Site photographs and manual records to verify progress
and resource deployment.
3.3 Procedure
The project schedule was broken down into detailed
activities using Work Breakdown Structure (WBS). MSP was
used to define task dependencies, assign resources, and identify
the critical path. Resource histograms and Gantt charts were
generated to monitor and analyse equipment and labour
efficiency. A comparison was made between traditional manual
tracking methods and MSP outputs to evaluate improvements in
planning, coordination, and overall resource utilization.

4 DATA ANALYSIS & RESULTS
4.1 Comparison of Planning Approaches

Parameter Manual Planning MSP-Based
Planning

Activity Manually sequenced | Logical linking

Sequencing in Excel with WBS

Resource Based on | Forecasted and

Allocation assumptions levelled

Monitoring Reactive (post- | Proactive (real-time
activity) tracking)

Float Time | Not visible Clearly shown in

Visibility Gantt chart

Idle Time Frequent Minimized

4.2 Gantt Chart Analysis
Microsoft Project was used to create a detailed Gantt chart for the
G+4 residential building project. The work was broken down into
more than 180 activities, including excavation, foundation, RCC,
brickwork, plastering, waterproofing, tiling, and external
development. Task dependencies were logically linked using
Finish-to-Start (FS) and Start-to-Start (SS) relationships.
The Gantt chart enabled:

e  Clear visibility of the critical path.

o Identification of float time for non-critical tasks.

e  Real-time progress tracking of each activity.

o Early identification of potential delays.

4.3 Resource Histogram (Manpower)
Sample below for 4-week phase (e.g., Superstructure RCC)

Week | Planned Labour Count | Actual Labour Count
1 18 14
2 20 15
3 22 18
4 20 16

Observation: MSP helped identify under-deployment in real-
time, allowing corrective action.

4.4 Equipment Utilization Table

Tower 25 2 8% Optimized

Hoist with ~ MSP
schedule

Vibrator 40 9 22.5% | Idle  hours
minimized
post-MSP

4.5 S-Curve Analysis (Planned vs Actual Progress)
The S-Curve was generated to track cumulative progress (in %
complete) over time. The MSP output data (activity duration and
completion % by date) was exported to Excel to plot two curves:
e Planned Progress: Based on baseline MSP schedule.
e Actual Progress: Based on weekly site updates.

Week | Planned Cumulative Actual Cumulative
Progress (%) Progress (%)

1 5% 4%

2 12% 9%

3 20% 16%

4 30% 28%

5 40% 39%

Interpretation:

The gap between the planned and actual progress curves
decreased as MSP-based planning was implemented. After
realignment of manpower and equipment using MSP tools, the
project caught up with the baseline schedule in later weeks.

5. FINDINGS AND RECOMMENDATIONS
5.1 Key Findings
Based on the analysis conducted using Microsoft Project (MSP)
on a G+4 residential building project, the following key
observations were made:

1. Improved Resource Visibility:

MSP enabled clear mapping of manpower and
equipment across all project activities, reducing
resource overlap and idle time.

2. Reduction in Labour Idle Time:
After MSP implementation, labour idle time decreased

Equipment | Total Actual | Idle Comments by approximately 18%, as resource allocation became
Type Required | Idle % phase-specific and better synchronized.
Days Days 3. Optimized Equipment Utilization:
Concrete 30 6 20% Delay due to Equipment like concrete mixers and tower hoists
Mixer poor showed a 10-15% reduction in idle time through
sequencing improved activity sequencing and timely availability.
(manual) 4. Real-time Progress Monitoring:
Gantt charts and S-curves helped compare planned vs
actual progress, enabling early identification of
deviations and corrective actions.
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5. Enhanced Decision-Making:
The visual tools provided by MSP supported faster on-
site decisions regarding labour mobilization, material
deliveries, and subcontractor coordination.

5.2 Recommendations

1. Adopt MSP in Mid-Scale Projects:
Contractors and project managers should integrate MSP
into their planning workflows, especially in mid-size
residential or commercial projects.

2. Training for Site Engineers:
Basic MSP training should be provided to engineers and
supervisors to ensure effective scheduling and tracking
at the site level.

3. Weekly Updates in MSP:
Regular progress updates and variance tracking in MSP
should be made mandatory to maintain alignment with
the baseline schedule.

4. Combine with DPR and BOQ  Systems:
MSP should be integrated with DPR formats and
quantity tracking to ensure real-time cost and schedule
control.

5. Create a Centralized Planning Cell:
Organizations should establish a centralized planning
team to prepare and monitor MSP schedules for all
ongoing projects.

6. CONCLUSIONS

This study demonstrates that the integration of Microsoft

Project (MSP) into construction planning significantly enhances
the management of equipment and manpower resources. The
case study of a G+4 residential building project in Wagholi, Pune,
revealed that MSP helps improve scheduling accuracy, reduce
idle time, and streamline resource allocation.
Compared to traditional manual methods, MSP offers greater
control through features like critical path identification, resource
histograms, Gantt charts, and real-time progress tracking. The
analysis confirmed that MSP implementation reduced labour idle
time by approximately 18% and improved equipment utilization
by up to 15%.

By applying MSP as a project planning tool, the site team
was able to identify float time, manage overlapping tasks, and
proactively respond to delays. These improvements translated
into better productivity, coordination, and time management on-
site.

The study concludes that digital tools like MSP are essential
for modern construction project management, especially in mid-
scale residential developments. Wider adoption of such tools,
along with proper training and regular schedule monitoring, can
lead to more efficient and cost-effective project delivery across
the construction industry.
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