
         
        International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 10 Issue: 04 | April - 2026                            SJIF Rating: 8.659                                  ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM61291                                          |        Page 1 
 

Optimizing Ready-Mixed Concrete Plant Productivity Through Strategic 

Construction Management Practice  

Bhakti Sanjivkumar Swami1, Prof.  N.R.Patil 2 

1 Bhakti Sanjivkumar Swami, Civil  Engineering, TSSM’s Bhivarabai Sawant College of Engineering and Research, Narhe 
2 Prof.  N.R.Patil, Civil  Engineering, TSSM’s Bhivarabai Sawant College of Engineering and Research,  Narhe 

 

--------------------------------------------------------------------------------------------------------------------------------------------------- 
ABSTRACT - The rapid expansion of infrastructure in 

developing economies has significantly increased the demand 

for high-quality concrete, making ready-mix concrete (RMC) 

plants a critical component of modern construction practices. 

However, despite their advantages over conventional site-

mixed concrete, many RMC plants experience operational 

inefficiencies due to inadequate resource management, poor 

supervision, inconsistent material quality, and lack of 

systematic construction management practices. This study aims 

to enhance the productivity of RMC plants by identifying and 

addressing key operational challenges through a structured and 

analytical approach. 

 

The research methodology involves detailed field 

investigations of multiple RMC plants, followed by the 

segmentation of plant operations into functional units. A 

comprehensive questionnaire survey targeting industry 

professionals, including engineers, plant operators, and project 

managers, was conducted to identify critical factors affecting 

plant performance. The collected data was analyzed to 

determine the most influential constraints impacting 

productivity. 

 

Based on the findings, this study proposes a set of section-wise 

remedial strategies focusing on site selection, resource 

optimization, quality control, supervision, and automation of 

processes such as admixture dosing. Additionally, a practical 

checklist framework is developed to ensure smooth plant 

operations and minimize inefficiencies. The results indicate 

that the implementation of structured construction management 

practices significantly improves operational efficiency, reduces 

material wastage, and enhances overall productivity. 

 

This research provides a practical and scalable framework for 

optimizing RMC plant performance, contributing to improved 

construction quality, cost efficiency, and sustainable 

infrastructure development. 
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1. INTRODUCTION 
The rapid pace of infrastructure development in India has led to 

a substantial increase in the demand for concrete in construction 

activities. Traditional site-mixed concrete, which relies heavily 

on manual labor and on-site batching, is increasingly becoming 

inefficient due to constraints such as limited space in urban 

areas, inconsistent quality, and dependency on skilled labor. 

These challenges have accelerated the adoption of Ready-Mix 

Concrete (RMC), which offers advantages in terms of quality 

control, speed of construction, and reduced material wastage. 

 

The concept of RMC in India dates back to the mid-twentieth 

century, with early applications in large-scale projects such as 

dam construction. However, its commercial expansion began in 

the 1990s with the establishment of RMC plants in metropolitan 

cities. Since then, the industry has witnessed significant growth, 

driven by rapid urbanization, increased mechanization, and the 

need for efficient construction practices. Today, RMC is widely 

used in major cities and contributes a considerable share to total 

concrete consumption, particularly in large infrastructure and 

high-rise projects. 

 

Despite its advantages, the performance of RMC plants is often 

hindered by several operational and management-related issues. 

These include improper site selection, inconsistent availability 

of raw materials, lack of effective supervision, inadequate 

quality control measures, and inefficiencies in order processing 

and dispatching systems. Such factors lead to reduced 

productivity, increased operational costs, and compromised 

concrete quality, ultimately affecting project timelines and 

customer satisfaction. 

 

Effective construction management practices play a crucial role 

in overcoming these challenges and enhancing the productivity 

of RMC plants. A systematic approach involving proper 

planning, resource management, quality assurance, and process 

optimization is essential for achieving efficient plant 

operations. Identifying critical factors that influence plant 

performance and developing targeted remedial measures can 

significantly improve operational efficiency and profitability. 

 

This study focuses on analyzing the functionality of RMC 

plants by dividing their operations into different sections and 

identifying the key factors affecting productivity through a 

structured questionnaire survey. Based on the analysis, practical 

remedial strategies and section-wise checklists are developed to 

ensure smooth functioning of RMC plants. The research aims 

to provide a comprehensive framework for optimizing RMC 

plant productivity through the application of construction 

management principles. 
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2. LITERATURE SURVEY 

The construction industry has undergone significant 

transformation in recent decades due to rapid urbanization, 

increasing infrastructure demands, and the need for efficient 

construction practices. One of the most notable advancements 

is the adoption of ready-mix concrete (RMC), which has 

replaced traditional site-mixed concrete in many urban and 

large-scale projects. RMC provides improved quality control, 

faster execution, reduced labor dependency, and minimized 

material wastage. However, the performance and productivity 

of RMC plants are influenced by multiple factors, including 

material quality, operational efficiency, and construction 

management practices. 

A major stream of research has focused on the management and 

utilization of construction and demolition waste (CDW), which 

has direct implications for material efficiency in construction. 

Studies indicate that reprocessed CDW can be effectively 

utilized as an alternative construction material, contributing to 

both environmental sustainability and resource optimization 

[1]. Similarly, the recycling and reuse of CDW have been 

widely studied, highlighting the importance of systematic 

material management and technological integration in 

construction processes [2]. The concept of a circular economy 

further strengthens this approach by promoting efficient 

resource utilization and reducing waste generation, which is 

essential for improving productivity in construction systems 

such as RMC plants [3]. 

Environmental feasibility studies have explored the use of 

recycled aggregates in construction, demonstrating that proper 

evaluation of material properties and environmental impacts is 

necessary for sustainable implementation [4]. These findings 

emphasize the need for strict material selection and quality 

control processes in RMC plants, where the consistency of raw 

materials such as aggregates, cement, and admixtures plays a 

critical role in determining concrete performance. 

Research on material properties has also contributed 

significantly to understanding concrete performance. Studies 

on fine aggregates and composite materials reveal that 

variations in aggregate characteristics can significantly affect 

the mechanical properties of concrete [5]. Similarly, 

investigations into the influence of sand and silt content 

indicate that improper material composition can lead to reduced 

strength and durability of concrete structures [20]. 

Experimental studies on fiber-reinforced concrete further 

demonstrate how the incorporation of fibers can enhance 

mechanical properties and improve performance under stress 

conditions [19], [25]. These findings highlight the importance 

of maintaining consistent material quality and implementing 

rigorous testing procedures in RMC plant operations. 

Construction waste management has been extensively reviewed 

in the literature, with several studies emphasizing the 

environmental and economic impacts of improper waste 

handling. Inefficient management of construction materials 

leads to increased costs, resource depletion, and environmental 

degradation [6], [7]. Effective waste management strategies, 

including recycling and reuse, not only improve sustainability 

but also enhance operational efficiency in construction projects. 

For RMC plants, reducing material wastage and optimizing 

resource utilization are key factors in improving productivity. 

The use of recycled materials as partial replacements in 

concrete production has also gained attention in recent research. 

Studies have shown that recycled concrete powder and 

aggregates can be successfully used in cement-based materials 

without significantly compromising performance [8], [15]. This 

approach supports sustainable construction practices while 

reducing the dependency on natural resources. Additionally, the 

reuse of construction waste as both binder and aggregate has 

been proposed as a novel concept for improving sustainability 

in concrete production [15]. 

Material impurities and their impact on concrete performance 

have also been investigated. The presence of clay and fine 

particles in aggregates has been found to negatively affect the 

strength and durability of concrete [24]. Similarly, high silt 

content in sand can lead to reduced compressive strength, 

increasing the need for proper material screening and quality 

control [23]. The use of alternative materials such as quarry dust 

has been explored as a viable solution to improve concrete 

properties while minimizing environmental impact [22]. These 

studies reinforce the importance of effective material 

management systems in RMC plants. 

In addition to material-related research, several studies have 

focused on technological advancements and decision-making 

frameworks in construction management. The integration of 

Building Information Modelling (BIM) with life cycle 

sustainability assessment has been proposed to enhance 

decision-making in construction and waste management 

processes [14]. Such frameworks enable better planning, 

resource allocation, and process optimization, which can be 

applied to RMC plant operations to improve efficiency and 

productivity. 

Sustainable production and consumption practices have also 

been widely discussed in the context of construction. Research 

highlights that adopting environmentally responsible practices, 

such as minimizing waste and optimizing resource utilization, 

can significantly improve long-term sustainability in 

construction projects [3], [13]. These principles are directly 

applicable to RMC plants, where efficient use of materials and 

reduction of operational inefficiencies are critical for achieving 

higher productivity. 

Economic aspects of construction management have also been 

explored, particularly in relation to material costs and 

performance. Studies indicate that improper material selection 

and poor quality control can lead to increased costs due to 

rework, wastage, and reduced durability of concrete structures 

[23]. Efficient procurement and inventory management 

strategies are therefore essential for maintaining cost-

effectiveness in RMC plant operations. 

The role of quality management systems (QMS) in construction 

has been widely recognized as a key factor in ensuring 

consistent product quality and process efficiency. 

Implementation of QMS involves systematic monitoring, 

standardization of processes, and continuous improvement, 

which are essential for achieving reliable performance in 

construction operations. In RMC plants, QMS plays a crucial 
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role in maintaining the quality of concrete production through 

proper testing, process control, and adherence to standards. 

Despite the extensive body of research on construction 

materials, sustainability, and waste management, there is a 

noticeable gap in studies focusing specifically on the 

operational efficiency and productivity of RMC plants. Most 

existing studies emphasize material properties or 

environmental aspects, while limited attention has been given 

to integrating construction management practices with plant 

operations. Critical factors such as site selection, resource 

availability, supervision, equipment efficiency, and process 

automation are often overlooked, even though they 

significantly influence plant performance. 

Furthermore, there is a lack of comprehensive studies that 

combine field-based data collection with practical 

implementation strategies for improving RMC plant 

productivity. While previous research highlights the 

importance of quality control and material management, it does 

not provide a structured framework for identifying operational 

challenges and implementing targeted solutions in RMC plants. 

Therefore, there is a need for a systematic approach that 

integrates construction management principles with operational 

practices in RMC plants. This study addresses this gap by 

analyzing plant functionality through field surveys and 

questionnaire-based data collection, identifying critical factors 

affecting productivity, and developing practical remedial 

measures and checklists for improving plant performance. The 

research aims to provide a comprehensive and applicable 

framework for optimizing RMC plant productivity, 

contributing to improved efficiency, cost-effectiveness, and 

sustainability in the construction industry. 

3. RESEARCH GAP & PROBLEM STATEMENT 

3.1 Research Gap 

A substantial body of literature exists on construction materials, 

sustainability, and waste management, particularly focusing on 

the reuse of construction and demolition waste, material 

performance, and environmental impacts. Previous studies 

have extensively explored recycled aggregates, alternative 

binders, and the mechanical behavior of concrete under varying 

material compositions. In addition, research has highlighted the 

importance of sustainable construction practices, circular 

economy principles, and advanced decision-making tools such 

as life cycle assessment and Building Information Modelling 

for improving construction efficiency. 

However, despite these contributions, limited research has been 

conducted on the operational efficiency and productivity of 

Ready-Mix Concrete (RMC) plants from a construction 

management perspective. Most existing studies emphasize 

material properties or environmental sustainability, while 

practical challenges faced during day-to-day RMC plant 

operations remain underexplored. Critical operational aspects 

such as site selection, resource availability, supervision, 

material handling, equipment efficiency, and process 

automation have not been systematically analyzed in an 

integrated manner. 

Furthermore, there is a lack of field-based empirical studies that 

utilize structured data collection methods, such as questionnaire 

surveys and expert consultation, to identify and rank the key 

factors affecting RMC plant productivity. Existing literature 

does not provide a comprehensive framework combining 

critical factor analysis, remedial strategies, and operational 

checklists tailored specifically for RMC plants. 

Another significant gap lies in the absence of section-wise 

practical solutions that can be directly implemented in real-

world RMC plant operations. While general recommendations 

for quality control and material management are available, they 

often lack specificity, measurability, and applicability to 

diverse plant conditions. 

Therefore, there is a clear need for a systematic and practice-

oriented study that bridges the gap between theoretical research 

and on-site operational challenges in RMC plants by integrating 

construction management principles with real-time plant 

functionality. 

3.2 Problem Statement 

The rapid growth of infrastructure development has led to an 

increasing demand for concrete, making Ready-Mix Concrete 

(RMC) plants an essential component of modern construction. 

Although RMC offers advantages such as improved quality, 

faster construction, and reduced labor dependency, many plants 

face significant operational challenges that hinder their 

productivity and efficiency. 

Key issues include improper site selection, inconsistent 

availability of raw materials, lack of effective supervision, 

inefficient quality management systems, manual errors in 

admixture handling, and poor order processing and dispatching 

mechanisms. Additionally, factors such as moisture intrusion in 

cement silos, variations in water quality, and inadequate 

resource planning contribute to reduced concrete quality and 

increased operational costs. 

These challenges result in material wastage, delays in 

production, reduced plant efficiency, and lower customer 

satisfaction, ultimately affecting the profitability and 

sustainability of RMC operations. Despite the critical nature of 

these issues, many RMC plants lack a structured approach to 

identify, analyze, and address the underlying causes of 

inefficiencies. 

Hence, the core problem addressed in this study is the lack of 

an integrated construction management framework for 

optimizing RMC plant productivity. There is a need to 

systematically identify the critical factors affecting plant 

performance and develop practical, section-wise remedial 

measures along with operational checklists to ensure smooth 

and efficient functioning of RMC plants. 

4. METHODOLOGY 

4.1 Research Design 

The study is structured as an integrated field-based and 

analytical investigation aimed at optimizing the productivity of 
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Ready-Mix Concrete (RMC) plants through construction 

management practices. The research follows a mixed-method 

approach, combining qualitative insights from site observations 

and expert consultations with quantitative analysis derived 

from structured survey data. The design emphasizes real-world 

applicability by grounding the study in operational conditions 

observed at functioning RMC plants while ensuring scientific 

rigor through statistical evaluation. The overall framework is 

sequential, beginning with problem identification, followed by 

data acquisition, analytical modeling, and development of a 

practical productivity enhancement framework. 

4.2 Data Collection and Sampling Technique 

Primary data was collected through systematic site visits to 

multiple RMC plants located in and around Pune, where 

detailed observations of plant operations were carried out under 

actual working conditions. These observations focused on 

production flow, material storage, batching accuracy, 

equipment utilization, and workforce supervision. In parallel, 

expert inputs were obtained using the Delphi technique, which 

enabled iterative consultation with professionals such as RMC 

engineers, project managers, and site supervisors to validate 

operational challenges. 

A purposive sampling method was adopted to ensure that 

respondents possessed relevant experience in RMC operations. 

The final dataset consisted of responses from professionals 

directly involved in plant management and construction 

activities. Secondary data sources, including plant records and 

technical documents, were also referred to for cross-

verification and contextual understanding. 

4.3 Functional Segmentation of RMC Plant 

Operations 

For systematic evaluation, RMC plant operations were 

decomposed into distinct functional domains reflecting the 

lifecycle of concrete production. These domains included site 

selection and plant layout, material procurement and storage, 

batching and mixing operations, quality management systems, 

supervision and workforce management, order processing and 

dispatch logistics, and equipment maintenance systems. This 

segmentation enabled localized analysis of inefficiencies and 

allowed the study to capture interdependencies between 

operational units. By treating each section as a semi-

independent subsystem, the methodology ensures precise 

identification of productivity constraints. 

4.4 Questionnaire Development and Scaling 

Technique 

A structured questionnaire was developed to capture the 

perception of industry professionals regarding operational 

inefficiencies across each functional section. The questionnaire 

was designed to measure both the severity and occurrence of 

identified issues, ensuring comprehensive evaluation. A five-

point Likert scale was used, allowing respondents to rate each 

factor based on its impact on plant productivity. This scaling 

method enabled the transformation of subjective judgments into 

quantifiable data suitable for statistical analysis. 

To improve validity, the questionnaire was pre-tested with a 

small group of experts and refined to eliminate ambiguity. The 

final instrument ensured clarity, relevance, and consistency 

across all operational parameters. 

4.5 Relative Importance Index (RII) Analysis 

The Relative Importance Index (RII) was employed as the 

primary analytical tool to rank the critical factors affecting 

RMC plant productivity. This method provides a normalized 

measure of importance, allowing comparison across multiple 

variables. 

𝑅𝐼𝐼 =
∑𝑊

𝐴 × 𝑁
 

In this formulation, the summation of weighted responses is 

normalized by the maximum possible score, ensuring that the 

index values lie between zero and one. Higher RII values 

indicate greater influence of a factor on productivity. This 

method is particularly effective in construction management 

studies where subjective judgments need to be quantified. 

4.6 Severity, Frequency, and Weighted Impact 

Analysis 

To enhance the robustness of the analysis, additional indices 

were computed to capture different dimensions of operational 

inefficiencies. The Severity Index (SI) was used to quantify the 

intensity of each problem, while the Frequency Index (FI) 

measured how often the issue occurs in practice. 

𝑆𝐼 =
∑(𝑊 × 𝑓)

𝑁
 

𝐹𝐼 =
∑𝑓

𝑁
 

To integrate these dimensions, a Weighted Impact Score (WIS) 

was introduced, combining severity and frequency into a single 

evaluative metric. 

𝑊𝐼𝑆 = 𝑆𝐼 × 𝐹𝐼 

This combined approach ensures that factors are not only 

ranked based on perceived importance but also on their actual 

operational impact. 

4.7 Reliability and Consistency Analysis 

The reliability of the collected data was evaluated using 

Cronbach’s Alpha, which measures the internal consistency of 

questionnaire responses. 

𝛼 =
𝑘

𝑘 − 1
(1−

∑𝜎𝑖
2

𝜎𝑡
2 ) 

A Cronbach’s Alpha value greater than 0.7 was considered 

acceptable, indicating that the dataset is statistically reliable for 

further analysis. This step ensures that the conclusions drawn 

from the data are robust and reproducible. 
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4.8 Development of Productivity Optimization 

Framework 

Based on the analytical findings, a structured productivity 

optimization framework was developed integrating critical 

factor ranking, remedial strategies, and operational control 

mechanisms. Each identified factor was linked to specific 

corrective measures derived from field observations and expert 

recommendations. Additionally, a section-wise checklist was 

formulated to facilitate continuous monitoring and ensure 

adherence to best practices. 

To quantify the effectiveness of the proposed framework, a 

Productivity Improvement Index (PII) was defined as: 

𝑃𝐼𝐼 =
𝑃𝑎𝑓𝑡𝑒𝑟 − 𝑃𝑏𝑒𝑓𝑜𝑟𝑒

𝑃𝑏𝑒𝑓𝑜𝑟𝑒
 

This index provides a measurable indicator of improvement 

achieved after implementing management interventions. The 

framework thus serves as a practical decision-support tool for 

RMC plant managers, enabling systematic enhancement of 

operational efficiency and productivity. 

5.RESULTS AND DISCUSSION 

5.1 Analysis of Critical Factors using RII 

The Relative Importance Index (RII) analysis was carried out 

to determine the significance of various factors affecting the 

productivity of RMC plants. The computed RII values indicated 

that site selection, availability of resources, and supervision are 

among the most influential parameters. These factors exhibited 

values closer to unity, reflecting their dominant role in 

determining plant efficiency. Improper site selection was found 

to increase transportation time and operational costs, while 

inadequate resource availability disrupted continuous 

production. Similarly, insufficient supervision resulted in 

process deviations and reduced workforce efficiency. The RII 

analysis thus provided a prioritized framework for identifying 

key areas requiring improvement. 

5.2 Severity Analysis of Operational Issues 

The Severity Index (SI) was used to evaluate the intensity of 

the impact caused by each identified factor. The results showed 

that lack of supervision and poor quality management practices 

have a high severity level, as they directly affect the quality of 

concrete and overall plant performance. Issues related to 

cement silo moisture and water quality also demonstrated 

significant severity, as they influence the fundamental 

properties of concrete. High severity values indicate that even 

minor negligence in these areas can lead to major operational 

and quality-related problems. 

5.3 Frequency Analysis of Occurring Problems 

The Frequency Index (FI) analysis revealed how often specific 

 operational issues occur in RMC plants. Factors such as 

resource unavailability, order changes, and manual handling of 

admixtures were found to occur frequently in day-to-day 

operations. These recurring issues contribute to delays in 

production and inconsistencies in output. The frequency 

analysis highlights the need for continuous monitoring and 

proactive management strategies to reduce the occurrence of 

such problems. 

5.4 Combined Importance Index and Factor Ranking 

A combined Importance Index (II), derived from RII and FI, 

was used to identify factors that are both highly impactful and 

frequently occurring. The results indicated that site selection, 

resource management, and supervision consistently ranked at 

the top. This confirms that these factors not only have a strong 

influence on productivity but also occur regularly in plant 

operations. The combined analysis provides a more realistic 

assessment of operational priorities compared to individual 

indices. 

5.5 Discussion on Material and Quality-Related Factors 

Material-related parameters such as cement storage conditions, 

water quality, and admixture dosing methods were found to 

significantly affect concrete quality and plant efficiency. 

Moisture intrusion in cement silos leads to deterioration of 

cement properties, while poor water quality alters the chemical 

behavior of concrete. Manual handling of admixtures 

introduces variability in mix proportions, resulting in 

inconsistent output. The results emphasize the importance of 

proper material handling, automated systems, and strict quality 

control measures in maintaining consistent production 

standards. 

5.6 Discussion on Management and Operational Factors 

Management-related factors, including supervision, order 

processing, and dispatch planning, were observed to play a 

crucial role in plant productivity. Lack of effective supervision 

leads to coordination issues and operational errors, while 

inefficient order management results in scheduling conflicts 

and delays. The study indicates that implementing structured 

management practices, supported by trained personnel and 

standardized procedures, can significantly enhance operational 

efficiency. The integration of construction management 

principles ensures better coordination between different plant 

activities. 

5.7 Productivity Improvement and Practical Implications 

The application of the Productivity Improvement Index (PII) 

demonstrates that the implementation of targeted remedial 

measures can lead to measurable improvements in plant 

performance. Improvements were observed in terms of reduced 

material wastage, better quality control, and increased 

operational efficiency. The study highlights that productivity 

enhancement in RMC plants is not dependent on a single factor 

but requires a combined approach involving proper planning, 

resource optimization, technological adoption, and effective 

management. 

 

The findings suggest that adopting a systematic and data-driven 

approach can transform RMC plant operations from reactive to 

proactive systems. The developed framework and checklist 

provide practical tools for plant managers to monitor 
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performance and implement continuous improvements. 

6.CONCLUSION 

The present study examined the operational performance of 

Ready-Mix Concrete (RMC) plants through a construction 

management perspective with the objective of enhancing 

productivity and efficiency. By combining field investigations, 

expert consultations, and questionnaire-based analysis, the 

research identified key factors that significantly influence plant 

performance and concrete quality. 

The analytical evaluation using indices such as Relative 

Importance Index, Severity Index, and Frequency Index revealed 

that factors including site selection, resource availability, 

supervision, material handling practices, and quality 

management systems play a dominant role in determining plant 

productivity. Among these, site selection and resource 

management emerged as the most critical, as they directly affect 

logistics, production continuity, and overall operational 

efficiency. Similarly, inadequate supervision and poor quality 

control practices were found to lead to inconsistencies in concrete 

production and increased material wastage. 

The study also highlighted the importance of technical aspects 

such as proper maintenance of cement silos, monitoring of water 

quality, and the use of automated systems for admixture dosing. 

These factors significantly influence the durability and strength 

of concrete while also contributing to process reliability and 

safety. In addition, effective order processing and dispatch 

management were identified as essential components for 

ensuring timely delivery and customer satisfaction. 

Based on the identified critical factors, section-wise remedial 

measures and operational checklists were developed to address 

existing inefficiencies. These practical solutions provide a 

structured approach for improving plant operations by enhancing 

coordination, reducing errors, and optimizing resource 

utilization. The introduction of a productivity improvement 

framework further enables the evaluation of performance gains 

achieved through the implementation of these measures. 

Overall, the study demonstrates that improving RMC plant 

productivity requires an integrated approach that combines 

strategic planning, efficient resource management, technological 

adoption, and effective supervision. The findings emphasize that 

construction management practices are not only essential for 

project execution but also play a vital role in optimizing industrial 

processes within RMC plants. 

The research contributes a practical and scalable framework that 

can be applied across different RMC plants to achieve higher 

efficiency, better quality control, and improved profitability. By 

adopting the proposed strategies, RMC plants can enhance their 

operational performance and support the growing demand for 

high-quality concrete in the construction industry. 
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