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Abstract: Material management is a critical factor influencing the cost, time, and efficiency of construction projects, as materials 

constitute a major portion of total project expenditure. However, conventional material management practices on construction sites 

are often characterized by manual processes, fragmented data handling, lack of real-time tracking, and poor coordination among 

stakeholders, leading to issues such as material wastage, overstocking, stock-outs, delays, and increased project costs. This study 

focuses on the critical analysis and tracking of material management on construction sites using a web-based system to address 

these challenges. The research evaluates existing material management practices, identifies key inefficiencies in storage, handling, 

procurement, and tracking, and proposes a dynamic, integrated, and technology-driven solution. The developed web-based system 

enables real-time monitoring of material flow, inventory levels, procurement status, and site consumption, ensuring better 

transparency and coordination among project stakeholders. The system further incorporates advanced features such as BIM 

integration, optimization-based material ordering, analogy-based decision support, and reclamation tracking to minimize waste and 

improve resource utilization. By aligning material procurement with construction schedules and enabling continuous data analysis, 

the proposed system enhances decision-making, reduces delays, and improves cost control. A comparative analysis of project 

performance before and after implementation demonstrates significant improvements in efficiency, inventory accuracy, and overall 

project productivity. The study concludes that web-based material management systems play a vital role in transforming traditional 

construction practices into more efficient, data-driven, and sustainable processes. 

 

Index Terms–Material Management, Construction Site, Web-Based System, Real-Time Tracking, BIM Integration, 

Inventory Control, Procurement Management, Optimization Techniques, Analogy-Based System, Reclamation Tracking, 

Supply Chain Coordination, Construction Efficiency, Cost Control, Material Flow Analysis 

1. INTRODUCTION 

Material management is a fundamental component of construction project success, as it directly influences project cost, time, quality, 

and overall productivity. In modern construction practices, materials typically account for nearly 40–60% of the total project cost, 

making their efficient planning, procurement, storage, and utilization critically important. However, despite this significance, many 

construction sites still rely on conventional and fragmented material management practices, such as manual record-keeping, 

disconnected spreadsheets, and informal communication systems. These traditional approaches often result in inaccurate inventory 

data, material wastage, delays in procurement, overstocking, stock-out situations, and poor coordination among stakeholders. Such 

inefficiencies not only increase direct and indirect project costs but also disrupt construction schedules, reduce labor productivity, 
and negatively affect overall project performance. 
 

The complexity of construction projects has further increased in recent years, particularly in urban environments where space 

constraints, traffic congestion, multi-storey construction, and strict regulatory requirements add additional challenges to material 

handling and logistics. The dynamic nature of construction activitiescharacterized by frequent design changes, uncertain demand 

patterns, and varying site conditionsmakes it difficult to accurately forecast material requirements and align procurement with actual 

site execution. Moreover, the involvement of multiple stakeholders, including contractors, subcontractors, suppliers, and site 

engineers, often leads to fragmented supply chains and information asymmetry, resulting in delays, duplication of materials, and 

inefficient resource utilization. These challenges highlight the need for a more integrated, responsive, and data-driven approach to 
material management on construction sites. 
 

In this context, the adoption of web-based material management systems has emerged as a practical and effective solution to overcome 

the limitations of traditional methods. A web-based system provides a centralized platform that enables real-time tracking, 

monitoring, and control of material flow across all stages of the construction process, including planning, procurement, storage, and 
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usage. By integrating technologies such as Building Information Modelling (BIM), mobile applications, and automated data capture 

systems (e.g., barcoding or RFID), these platforms enhance transparency, improve communication among stakeholders, and ensure 

accurate and up-to-date information availability. This real-time visibility allows project teams to make informed decisions, respond 
quickly to changes, and minimize risks associated with material shortages, overstocking, and delays. 
 

The present study focuses on the critical analysis and tracking of material management on construction sites using a web-based 

system. It aims to evaluate existing material management practices, identify key inefficiencies in storage, handling, tracking, and 

procurement, and develop a dynamic and integrated system that supports real-time decision-making. The proposed approach 

emphasizes the use of optimization techniques, analogy-based reasoning, and BIM integration to regulate material ordering, inventory 

control, and payment scheduling. Additionally, the system incorporates reclamation tracking to monitor surplus and reusable 

materials, thereby promoting cost efficiency and sustainable construction practices. 
 

By comparing project performance before and after the implementation of the proposed system, this research seeks to demonstrate 

the effectiveness of web-based material management in reducing material waste, improving inventory accuracy, enhancing 

coordination, and optimizing resource utilization. Ultimately, the study contributes to the development of a more efficient, 

transparent, and intelligent material management framework that addresses the challenges of modern construction projects and 
supports improved project delivery in terms of cost, time, and quality. 

2. ANALYSIS 

Optimum Storage  
 

1. Optimum Storage of Site 1 – Niwara Pride 
 

The optimum storage of materials at Site 1 – Niwara Pride is a critical aspect of effective material management, as it directly 

influences cost control, space utilization, material safety, and overall construction efficiency. Based on the analysis of Economic 

Order Quantity (EOQ), consumption patterns, and floor-wise material requirements, the storage strategy must be carefully planned 

to balance material availability with limited site space and handling efficiency. In this project, the adoption of a web-based material 

management system plays a key role in determining optimum storage levels by providing real-time data on inventory, consumption 
rate, and procurement schedules. 
 

For steel reinforcement, the analysis indicates that the EOQ is relatively small and the material requirement per floor is limited. 

Therefore, storing steel below approximately 3.5 tonnes is considered economical and efficient. Excess storage should be avoided 

due to risks of corrosion, space blockage, and capital lock-up. The web-based system helps monitor stock levels and triggers 

reordering when minimum levels are reached, ensuring continuous availability without overstocking. 
 

In the case of RCC concrete and PCC concrete, these materials are not suitable for storage due to their perishable nature and 

dependency on immediate usage after batching. Hence, they follow a just-in-time (JIT) supply approach, where materials are ordered 

and delivered as per daily or activity-based requirements. The system integrates scheduling data to align concrete delivery with site 

activities, minimizing waste and ensuring quality. 
 

For brick masonry, moderate storage is required because of its bulk usage and relatively stable nature. The analysis suggests 

maintaining stock for approximately one month, typically in the range of 7000–10000 units, depending on consumption rate. Proper 

stacking, protection from weather, and allocation of designated storage zones are essential. The web-based system assists in tracking 
stock levels and consumption trends, avoiding both shortages and excessive accumulation. 
 

Plastering materials require a controlled and continuous supply rather than large storage. The study indicates that approximately 

two trips every three days are sufficient to meet site demand. Since plaster materials are sensitive to moisture and damage, limited 

storage with frequent replenishment is preferred. The system ensures timely scheduling of deliveries based on work progress and 
consumption rates. 
 

For flooring materials, storage is planned floor-wise to reduce handling distance and improve efficiency. Materials are stored in 

stacks sufficient for one floor at a time, minimizing double handling and risk of damage. This approach also improves coordination 

with finishing activities and reduces site congestion. The web-based system helps in planning delivery schedules according to floor 

completion status and installation sequence. 
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Table No 2.1 Optimum Storage of Niwara Pride 

 

 

 
 

Figure 2.1 Optimum Storage of Niwara Pride 
 

Overall, the optimum storage strategy at the site is achieved by integrating EOQ analysis, floor-wise demand, and real-time tracking 

through a web-based platform. This approach reduces material wastage, minimizes storage space requirements, improves handling 

efficiency, and ensures timely availability of materials. 

 

2. Optimum Storage of Site 2- ACE Avenue 
 

The optimum storage strategy for Site 2 – ACE Avenue  is designed to balance material availability with space efficiency by using 

EOQ analysis and a web-based material management system. Materials like steel reinforcement are stored in limited quantities (below 

approximately 3.5 tones) to avoid corrosion, theft, and excess capital lock-up, while still ensuring continuous work. RCC and PCC 

concrete are not stored due to their perishable nature and are supplied using a just-in-time approach aligned with daily construction 

activities. For brick masonry, moderate storage is maintained based on monthly consumption (around 7000–10000 units), ensuring 

uninterrupted work without overloading site space. The web-based system enables real-time monitoring of inventory levels, 
consumption rates, and procurement schedules, ensuring timely reordering and better coordination among stakeholders. 
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Table No. 2.2 Optimum Storage of ACE Infra Partnership 

 

 
 

Figure 2.2 Optimum Storage of ACE Avenue 
 

For finishing materials, plaster is supplied in small and frequent batches (approximately two trips every three days) to avoid damage 

and unnecessary storage, while flooring materials are stored floor-wise, maintaining stock only for one floor at a time. This reduces 

handling distance, minimizes breakage, and improves workflow efficiency. Overall, the integration of EOQ-based planning with a 

web-based tracking system helps optimize storage space, reduce material wastage, improve site safety, and enhance productivity by 

aligning material supply with actual construction progress. 

 

3. Optimum Storage of Site 3- Anantparv 
 

The optimum storage strategy for Site 3 – Anantparv is developed by integrating EOQ analysis, high material demand, and real-time 

monitoring through a web-based material management system. Due to the larger scale of the project and higher quantities involved, 

storage planning focuses on maintaining sufficient material availability while avoiding congestion and excess capital lock-up. For 

steel reinforcement, the requirement exceeds 3.5 tones, indicating that materials should be ordered as per demand in controlled batches 

rather than stored in large quantities. The web-based system helps track consumption trends and ensures timely procurement, 

preventing shortages while minimizing risks such as corrosion and theft. RCC and PCC concrete are not stored and are managed 
using a just-in-time approach, where deliveries are aligned with daily activity schedules to ensure quality and reduce wastage. 
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Table No. 2.3 Optimum Storage of Anantparv 
 

 
 

Figure 2.3 Optimum Storage of Anantparv 
 

For bulk materials like brick masonry, moderate storage is maintained based on monthly consumption (approximately 7000–10000 

units), ensuring continuous workflow without overloading the site. Plastering materials follow a frequent supply strategy, with 

approximately two trips every three days, as they are sensitive to moisture and damage. Flooring materials are stored floor-wise, 

maintaining stock sufficient for one floor at a time to reduce handling distance, minimize breakage, and improve coordination with 

finishing activities. Overall, the web-based system enables real-time tracking of inventory, demand, and delivery schedules, ensuring 
optimized storage, reduced wastage, better space utilization, and improved project efficiency. 

 

4. Optimum Storage of Site 4- Grand Casa  
 

The optimum storage strategy for Site 4 – Grand Casa is developed using EOQ analysis, material demand patterns, and real-time 

monitoring through a web-based material management system to ensure efficient use of space, cost control, and uninterrupted 

construction activities. For steel reinforcement, since the required quantity is below approximately 3.5 tones, it is economical to 

maintain limited stock on-site. This minimizes risks such as corrosion, theft, and capital blockage while ensuring continuous 

availability. The web-based system helps track stock levels and automatically supports timely reordering based on consumption. 

RCC and PCC concrete are not stored due to their perishable nature and are managed through a just-in-time (JIT) approach, where 

deliveries are aligned with daily construction schedules to maintain quality and avoid wastage. 
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Table No. 2.4 Optimum Storage of Grand Casa 
 

 
 

 

Figure 2.4 Optimum Storage of Grand Casa 
 

For bulk materials like brick masonry, moderate storage is maintained based on monthly requirements (around 7000–10000 units), 

ensuring smooth workflow without causing site congestion. Plastering materials are supplied in small and frequent batches 

(approximately two trips every three days) to reduce storage needs and prevent damage due to moisture. Flooring materials are stored 

floor-wise, with stock maintained only for one floor at a time, reducing handling distance, minimizing breakage, and improving 

efficiency during finishing works. Overall, the web-based system enables real-time tracking of inventory, consumption, and delivery 
schedules, ensuring optimized storage, reduced material wastage, improved coordination, and enhanced project efficiency. 

 

5. Optimum Storage of Site 5- 24 Jewels 
 

The optimum storage strategy for Site 5 –  24 Jewels is formulated by considering high material quantities, EOQ analysis, and real-

time monitoring through a web-based material management system. Due to the relatively larger consumption of certain materials, 

especially steel and brick masonry, the focus is on controlled ordering and efficient space utilization. For steel reinforcement, since 

the requirement exceeds 3.5 tones, materials are not stored in bulk but are ordered in phases as per demand. This reduces risks of 

corrosion, theft, and capital lock-up while ensuring continuity of work. The web-based system tracks consumption patterns and 

triggers timely procurement. RCC and PCC concrete are managed using a just-in-time (JIT) approach, as they cannot be stored, 

ensuring delivery is aligned with ongoing construction activities to maintain quality and avoid wastage. 
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Table No 2.5 Optimum Storage of 24 Jewels 
 

 
 

Figure 2.5 Optimum Storage of 24 Jewels 
 

For bulk materials like brick masonry, storage is maintained based on monthly requirements (around 7000–10000 units), but due to 

higher demand at this site, careful planning is required to avoid congestion while ensuring uninterrupted work. Plastering materials 

are supplied in small and frequent batches (approximately two trips every three days) to minimize storage issues and prevent 

deterioration. Flooring materials are stored floor-wise, maintaining stock for one floor at a time to reduce handling distance, minimize 

breakage, and improve efficiency in finishing works. Overall, the web-based system plays a crucial role in optimizing storage by 

providing real-time data on inventory, consumption, and delivery schedules, leading to reduced wastage, improved coordination, 

better space utilization, and enhanced project performance. 
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1. Rate Vs Distance of Site 1- Niwara Pride 
 

The Rate vs Distance analysis for Site 1 – Niwara Pride highlights the significant impact of transportation distance on overall material 

cost, emphasizing the importance of supplier location and logistics planning in construction material management. As the distance 

increases from 5 km to 15 km, the transportation percentage rises for all materials, which directly affects the final delivered rate. For 

example, steel reinforcement shows an increase in transportation cost from 1.5% at 5 km to 3.5% at 15 km, while RCC and PCC 

concrete experience even higher transportation impacts due to their bulk and volume, with costs rising up to 5% at longer distances. 
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Similarly, materials like brick masonry, plaster, and flooring show a consistent increase in transportation cost percentage with 

distance, leading to higher total rates per unit. This demonstrates that transportation plays a crucial role in determining the final cost 

of materials, especially for high-volume and frequently used items. 
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Table No. 2.6 Rate Vs Distance of Niwara Pride 

 

 
 

Figure 2.6 Rate Vs Distance of Niwara Pride 
 

In this context, a web-based material management system becomes highly effective in optimizing procurement decisions by analyzing 

rate variations with distance in real time. The system enables comparison of multiple suppliers based on location, transportation cost, 

and material rates, helping project managers select the most cost-effective option. By integrating transportation data with material 

planning and scheduling, the system reduces unnecessary expenses, supports better supplier selection, and improves overall cost 

efficiency. Additionally, it helps in planning bulk orders, optimizing delivery routes, and minimizing long-distance procurement, 
ultimately reducing project costs and enhancing decision-making in material management. 

 

2. Rate Vs Distance of Site 2- ACE Avenue 
 

The Rate vs Distance analysis for Site 2 – ACE Avenue  clearly demonstrates how transportation distance influences the final material 

cost and overall project expenditure. As the distance increases from 5 km to 15 km, the transportation percentage rises for all materials, 

leading to a noticeable increase in the total delivered rate. For instance, steel reinforcement shows an increase in transportation cost 

from 1.5% at 5 km to 3.5% at 15 km, while RCC and PCC concrete, being bulk materials, experience higher transportation impacts, 

reaching up to 5% at longer distances. Similarly, brick masonry shows a steady rise in transportation cost from 3% to 7%, and 

finishing materials like plaster and flooring also reflect increasing rates with distance due to added logistics and handling expenses. 

This trend highlights that transportation cost becomes a significant factor, especially for high-volume materials and longer 

procurement distances. 
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Table No. 2.7 Rate Vs Distance of ACE Avenue 

 

 
 

Figure 2.7 Rate Vs Distance of ACE Avenue 
 

In this scenario, the implementation of a web-based material management system plays a crucial role in optimizing cost efficiency 

by enabling real-time comparison of material rates across different supplier distances. The system helps project managers select the 

most economical supplier by considering both base material cost and transportation charges. It also supports better planning of bulk 

procurement, route optimization, and scheduling of deliveries to reduce unnecessary transportation costs. By integrating rate vs 

distance analysis with procurement and inventory data, the system enhances decision-making, reduces overall project cost, and 

improves efficiency in material management on construction sites. 

 

3. Rate Vs Distance of Site 3- Anantparv 
 

The Rate vs Distance analysis for Site 3 – Anantparv highlights the strong influence of transportation distance on the overall material 

cost, particularly due to the large quantities involved in this project. As the distance increases from 5 km to 15 km, the transportation 

percentage rises across all materials, resulting in higher total delivered rates. For example, steel reinforcement shows an increase in 

transportation cost from 1.5% at 5 km to 3.5% at 15 km, while RCC and PCC concreteespecially PCC due to its very high-

volumeexperience significant cost impacts, reaching up to 5% transportation cost at longer distances. Similarly, brick masonry shows 

an increase from 3% to 7%, and finishing materials such as plaster and flooring also reflect steady cost escalation due to higher 

logistics and handling expenses. Given the large-scale material consumption at this site, even small increases in transportation 

percentage result in substantial cost differences, making distance a critical factor in procurement planning. 
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Table No. 2.8 Rate Vs Distance of Anantparv 

 

 
 

Figure 2.8 Rate Vs Distance of Anantparv 
 

In this context, a web-based material management system plays a vital role in optimizing procurement decisions by enabling real-

time analysis of rate variations with distance. The system allows project managers to compare suppliers based on location, 

transportation cost, and material rates, ensuring the selection of the most economical option. It also supports bulk procurement 

planning, delivery scheduling, and route optimization to minimize transportation expenses. By integrating rate vs distance data with 

inventory tracking and project scheduling, the system improves cost control, reduces unnecessary long-distance sourcing, and 

enhances overall efficiency in material management for large-scale construction projects like Site 3 – Anantparv. 

 

4. Rate Vs Distance of Site 4- Grand Casa 
 

The Rate vs Distance analysis for this site (Grand Casa) clearly shows how increasing transportation distance directly impacts the 

overall material cost and project expenditure. As the distance increases from 5 km to 15 km, the transportation percentage rises for 

all materials, resulting in higher delivered rates. For instance, steel reinforcement shows an increase in transportation cost from 1.5% 

at 5 km to 3.5% at 15 km, while RCC concrete increases from 2% to 5%, significantly affecting its already high base cost due to large 

quantities. Similarly, PCC concrete reflects a steady rise in cost with increasing distance, and brick masonry shows a higher 

transportation impact, increasing from 3% to 7%. Finishing materials such as plaster and flooring also exhibit gradual cost escalation 

due to higher logistics and handling charges. This analysis highlights that bulk materials and high-volume items are more sensitive 
to transportation distance, making supplier location a key factor in cost control. 
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Table No.2.9 Rate Vs Distance of Grand Casa 

 

 
 

Figure 2.9 Rate Vs Distance of Grand Casa 

 

In this context, a web-based material management system plays a crucial role in optimizing procurement decisions by providing real-

time insights into rate variations based on distance. The system allows project managers to compare suppliers at different distances 

and select the most cost-effective option by considering both base material cost and transportation charges. It also supports better 

planning of bulk orders, efficient delivery scheduling, and route optimization to reduce unnecessary transportation costs. By 

integrating rate vs distance analysis with inventory tracking and project scheduling, the system enhances decision-making, minimizes 

overall material cost, and improves efficiency and transparency in construction material management. 

 

5. Rate Vs Distance of Site 5- 24 Jewels 

 

The Rate vs Distance analysis for Site 5 – 24 Jewels highlights the direct relationship between transportation distance and the final 

cost of construction materials, especially in a project with high material quantities like brick masonry and plaster. As the distance 

increases from 5 km to 15 km, transportation percentages rise across all materials, resulting in higher delivered rates. For example, 

steel reinforcement shows an increase from 1.5% to 3.5%, while RCC and PCC concrete increase from 2% to 5%, significantly 

affecting total costs due to their bulk usage. Brick masonry, which has a very high quantity at this site, shows a transportation increase 

from 3% to 7%, making it one of the most cost-sensitive materials to distance. Similarly, finishing materials such as plaster and 

flooring also show gradual cost escalation due to increased logistics and handling charges. This clearly indicates that transportation 
distance plays a crucial role in overall project cost, particularly for high-volume and frequently used materials. 

 

Site 5 - Jewels 5km 10km 15km 

S

r. 

N

o. 

Materi

al 

Fl

oo

r 

Qua

ntity 

A

re

a 

Mat

erial 

Rate 

U

nit 

Total 

Cost 

Mat

erial 

Cost  

Transp

ortation 

In 

Percent

age  

Tota

l 

rate 

5km  

Mat

erial 

Cost  

Transp

ortation 

In 

Percent

age  

Tota

l 

rate 

10k

m 

Mat

erial 

Cost  

Transp

ortation 

In 

Percent

age  

Total 

rate 

15k

m  

1 Steel 

Reinfor

cement 

7 130.

9 

46

01 

7000 M

T 

91630

0 

7000 0.015 7105 6650 0.025 6816

.25 

6300 0.035 6520.

5 

2 RCC 
Concret

e 

7 171.
01 

46
01 

5200 cu
.m 

88925
2 

5200 0.02 5304 4940 0.035 5112
.9 

4680 0.05 4914 

3 PCC 

Concret

e 

7 171.

01 

67

0 

4500 cu

.m 

76954

5 

4500 0.02 4590 4275 0.035 4424

.625 

4050 0.05 4252.

5 

3 Brick 

Masonr

y 

7 3133

.812 

46

01 

1000 cu

.m 

31338

12 

1000 0.03 1030 950 0.05 997.

5 

900 0.07 963 

4 Plaster 7 1128

1.41 

46

01 

380 sq.

m. 

42869

35.8 

380 0.04 395.

2 

361 0.065 384.

465 

342 0.09 372.7

8 

5 Floorin

g 
Materia

l 

7 1367

.45 

46

01 

1291 sq.

m. 

17653

77.95 

1291 0.025 1323

.275 

1226

.45 

0.04 1275

.508 

1161

.9 

0.055 1225.

8045 

 

Table No. 2.10 Rate Vs Distance of 24 Jewels 
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Figure 2.10 Rate Vs Distance of 24 Jewels 

 

In this context, the implementation of a web-based material management system becomes essential for optimizing procurement and 

cost efficiency. The system enables real-time comparison of material rates from suppliers located at different distances, allowing 

project managers to select the most economical source. It also supports efficient planning of bulk orders, delivery scheduling, and 

route optimization to minimize transportation costs. By integrating rate vs distance analysis with inventory tracking and construction 

scheduling, the system enhances decision-making, reduces unnecessary long-distance procurement, and improves overall cost control 

and efficiency in material management on construction sites. 

CONCLUSION  

The present study on critical analysis and tracking of material management on construction sites using a web-based system clearly 

demonstrates that material management plays a decisive role in determining project cost, time efficiency, and overall productivity. 

Through the detailed analysis of five construction sites, it is evident that conventional material management practices often lead to 

inefficiencies such as overstocking, material shortages, wastage, and increased transportation costs. The study highlights that 

improper storage planning, lack of coordination between procurement and site execution, and absence of real-time data significantly 

affect project performance. By applying techniques such as Economic Order Quantity (EOQ), optimum storage planning, and rate vs 

distance analysis, the research establishes that material flow can be systematically controlled to reduce unnecessary costs and improve 
operational efficiency. 

 

The implementation of a web-based material management system proves to be highly effective in overcoming these challenges by 

providing a centralized, real-time platform for tracking inventory, monitoring consumption, and managing procurement activities. 

The system enhances transparency among stakeholders, enables data-driven decision-making, and ensures that materials are available 

at the right time and in the right quantity. Features such as just-in-time delivery for non-storable materials, floor-wise storage planning, 

and supplier selection based on transportation cost optimization significantly reduce wastage, storage issues, and delays. Additionally, 

integration with advanced tools like BIM further improves planning accuracy and coordination between design and execution phases. 

 

Overall, the study concludes that the adoption of a web-based material management system leads to substantial improvements in 

inventory accuracy, cost control, space utilization, and project scheduling. It minimizes risks associated with manual processes and 

supports a more structured and efficient approach to construction management. The findings strongly suggest that integrating 

technology-driven solutions into material management practices is essential for modern construction projects, as it enhances 

productivity, ensures sustainability, and contributes to successful project delivery within budget and time constraints. 
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