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Abstract: Concrete mix design plays a crucial role in achieving the desired strength, durability, and workability of
concrete in construction projects. The conventional manual method based on IS 10262:2019 is often time-consuming
and prone to calculation errors. This study presents the development and application of a Microsoft Excel-based tool
to automate the concrete mix design process in accordance with IS 10262:2019 guidelines.The proposed Excel model
integrates standard design procedures, including target mean strength calculation, selection of water-cement ratio,
estimation of water content, determination of cement content, and proportioning of fine and coarse aggregates. Built-
in formulas and logical functions are used to streamline calculations and reduce human intervention. The model
allows users to input parameters such as grade of concrete, exposure conditions, workability requirements, and
material properties, and automatically generates accurate mix proportions.

Keywords: Concrete Mix Design, IS 10262:2019, Microsoft Excel, Water-Cement Ratio, Workability, Target Mean
Strength.

I. INTRODUCTION

Concrete is one of the most widely used construction materials in civil engineering. The quality of concrete
depends on proper mix design, which ensures desired strength, durability, and economy. The Indian Standard IS
10262:2019 provides updated procedures for mix proportioning, including considerations for different grades of
concrete and environmental conditions. Traditional manual mix design methods are time-consuming and prone to
calculation errors. The use of MS Excel simplifies the process by automating calculations and enabling quick
adjustments. This study aims to integrate Excel with IS 10262:2019 for efficient mix design.

II. LITERATURE REVIEW

Studies show that IS 10262:2019 provides more accurate and flexible guidelines compared to older versions.
Research indicates that Excel-based mix design reduces computation time significantly.

Some researchers developed automated spreadsheets to calculate mix proportions using input parameters.

It has been found that digital tools improve consistency and reduce human error in mix design.
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III. MATERIALS AND METHODOLOGY

3.1 Materials Used

e Cement (OPC 43/53 Grade)
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o Fine Aggregate (Sand)
e Coarse Aggregate (20 mm size)

e Water

e Admixtures (if required)

3.2 Methodology (IS 10262:2019 Steps)
1. Target Mean Strength Calculation

fclk = fck +1.65x%xS

2. Selection of Water-Cement Ratio

e Based on strength and durability requirements
3. Water Content Selection

e Depends on aggregate size and slump

4. Cement Content Calculation

Water
w/c

Cement =

5. Aggregate Proportioning

e Based on grading zone

6. Absolute Volume Method

e Used to calculate final mix proportions
3.3 Use of MS Excel

¢ Input parameters entered in cells

e Formulas used for calculations

e Automatic results generation

e Easy modification for trial mixes

IV. RESULTS AND DISCUSSION

Results: The concrete mix design was carried out using Microsoft Excel based on the guidelines of IS 10262:2019.
The results obtained from the Excel-based calculations are summarized below:

1. The target mean strength was calculated accurately using standard deviation values, ensuring compliance with
code requirements.

2. The water-cement ratio selected met both strength and durability criteria as per IS standards.
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3. The calculated cement content satisfied minimum cement requirements and ensured economy in material usage.

4. The aggregate proportions (fine and coarse) were determined using the absolute volume method and were found
to be balanced for achieving desired workability.

Discussion: The results obtained from Excel-based mix design highlight several important aspects of concrete
proportioning as per IS 10262:2019. Firstly, the use of Excel significantly improves the efficiency of calculations.
Manual mix design involves repetitive calculations, which increases the chances of human error. In contrast, Excel
automates the process, ensuring reliable and error-free outputs.Secondly, Excel allows flexibility in mix design.
Engineers can easily modify parameters such as water-cement ratio, aggregate size, or slump requirement and
instantly observe changes in results. This is particularly useful during trial mix adjustments in laboratory and field
conditions.

V. CONCLUSION

This study demonstrates that concrete mix design using Microsoft Excel, based on the provisions of IS 10262:2019, is
an efficient, accurate, and practical approach for modern construction practices. The integration of Excel into the mix
design process simplifies complex calculations such as target mean strength, water-cement ratio selection, and
aggregate proportioning through the absolute volume method. The results indicate that Excel-based mix design
significantly reduces the time required for computations compared to conventional manual methods. It also minimizes
the chances of human error, ensuring consistency and reliability in the output. The ability to quickly modify input
parameters and generate multiple trial mixes makes Excel a powerful tool for both academic and field applications
Furthermore, the study confirms that proper implementation of IS 10262:2019 guidelines leads to optimized use of
materials, especially cement, thereby making the mix design economical without compromising strength and
durability. The use of Excel enhances decision-making by allowing engineers to analyze different scenarios and select
the most suitable mix proportion.

VI. FUTURE SCOPE

Development of advanced automated software tools that integrate IS codes with real-time data
Integration of Excel sheets with mobile applications for on-site calculations

Use of Artificial Intelligence (Al) and Machine Learning to predict optimal mix proportions
Application in high-performance concrete (HPC) and self-compacting concrete (SCC)
Integration with Building Information Modeling (BIM) for better project management
Development of cloud-based platforms for data sharing and collaboration

Incorporation of sustainable materials like fly ash, GGBS, and recycled aggregates
Automation of cost estimation and optimization along with mix design.
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