
how to calculate percent passing in sieve
analysis
how to calculate percent passing in sieve analysis is an essential process for
professionals in various fields, including civil engineering, geology, and materials science.
Understanding how to perform sieve analysis and calculate percent passing is crucial for
determining the particle size distribution of granular materials. This article will provide a
comprehensive overview of the sieve analysis process, the calculations involved, and the
significance of percent passing in practical applications. We will discuss the equipment
needed, the steps for conducting the analysis, and how to interpret the results effectively.
By the end of this article, you will have a thorough understanding of how to calculate
percent passing in sieve analysis.
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Understanding Sieve Analysis

Sieve analysis is a laboratory technique used to determine the particle size distribution of
a granular material. This method is widely utilized in various industries, including
construction, mining, and environmental science, to ensure the quality and consistency of
materials. The process involves passing a sample of material through a series of sieves
with different mesh sizes and quantifying the amount of material that passes through each
sieve.

The results of a sieve analysis are typically presented in a particle size distribution curve,
which provides valuable insights into the material's gradation, cohesion, and compaction
characteristics. Understanding how to calculate percent passing is a critical step in
interpreting these results, as it indicates the proportion of material that falls below a
specified size class.



Equipment Required for Sieve Analysis

To perform sieve analysis effectively, several pieces of equipment are necessary. The
primary tools include:

Sieves: A set of sieves with various mesh sizes is crucial. Each sieve has a specific
opening size that retains particles larger than that size while allowing smaller
particles to pass through.

Scale: A precision balance is needed to weigh the sample material accurately before
and after the sieve analysis.

Mechanical shaker: An optional mechanical shaker can be used to facilitate the
sieving process, ensuring thorough separation of particles.

Sample container: A container for collecting and storing the material before and
after the analysis.

Data recording tools: A notebook or digital device for recording weights and
calculations.

Steps to Perform Sieve Analysis

Conducting a sieve analysis involves several key steps. Following a systematic approach
ensures accuracy and reliability in the results. Here are the steps to perform sieve
analysis:

Sample Preparation: Obtain a representative sample of the material to be analyzed.1.
The sample size should be adequate to provide reliable results, typically ranging
from 100g to 1000g, depending on the material type.

Weigh the Sample: Accurately weigh the sample material before starting the sieve2.
analysis. This initial weight will be used for subsequent calculations.

Setup Sieves: Arrange the sieves in descending order of mesh size, with the largest3.
opening on top and the smallest on the bottom. Ensure each sieve is clean and dry
before use.

Sieve the Sample: Place the sample on the top sieve and either manually or4.
mechanically shake the stack of sieves for a specified duration, usually 5-10 minutes,
to allow particles to settle into the appropriate sieves.

Weigh Material Retained: After sieving, carefully remove each sieve and weigh the5.



material retained on each sieve. Record these weights.

Calculating Percent Passing

Once the sieving process is complete and the weights of materials retained on each sieve
are recorded, calculating the percent passing for each sieve is straightforward. The
percent passing is calculated using the following formula:

Percent Passing = [(Total Weight of Sample - Weight Retained on Sieve) / Total
Weight of Sample] × 100

To illustrate this calculation, consider an example:

Total Weight of Sample: 500g

Weight Retained on 4.75 mm Sieve: 100g

Percent Passing through 4.75 mm Sieve: [(500g - 100g) / 500g] × 100 = 80%

This calculation can be performed for each sieve in the analysis. It is essential to keep
track of the cumulative percent passing as well, which provides a comprehensive view of
the particle size distribution throughout the entire sample.

Interpreting the Results

The results of a sieve analysis can be represented in various formats, including a tabular
format or graphical representation, such as a particle size distribution curve.
Understanding how to interpret these results is crucial for making informed decisions
regarding material usage.

Key aspects to consider when interpreting the results include:

Uniformity Coefficient: This ratio indicates the distribution of particle sizes. A
lower value suggests a more uniform particle size, while a higher value indicates a
wider range of sizes.

Coefficient of Gradation: This coefficient assesses the gradation of the material. It
helps determine whether the material is well-graded or poorly graded.



Application Suitability: Different materials have specific applications based on
their size distribution. Understanding percent passing helps in selecting the right
material for construction, filtering, or other industrial uses.

Applications of Sieve Analysis

Sieve analysis is widely used across various industries due to its effectiveness in
determining particle size distribution. Some common applications include:

Construction: In construction, sieve analysis is essential for evaluating aggregates
used in concrete and asphalt mixtures.

Geotechnical Engineering: It helps in soil classification and understanding the
behavior of soil under load.

Environmental Science: Sieve analysis is used to study sediment transport and
deposition in ecological studies.

Mining: In the mining industry, it aids in assessing ore sizes for efficient processing.

Conclusion

Understanding how to calculate percent passing in sieve analysis is vital for professionals
dealing with granular materials. This comprehensive guide has outlined the process, from
equipment setup to result interpretation, equipping you with the necessary knowledge to
perform sieve analysis accurately. By mastering this skill, you can ensure the quality and
suitability of materials for various applications, ultimately leading to more successful
outcomes in your projects.

Q: What is sieve analysis used for?
A: Sieve analysis is used to determine the particle size distribution of granular materials,
which is crucial in various industries such as construction, environmental science, and
mining.

Q: How do you perform sieve analysis?
A: To perform sieve analysis, prepare a representative sample, weigh it, arrange a set of
sieves in descending order of mesh size, sieve the sample, and weigh the material retained



on each sieve to calculate percent passing.

Q: What is percent passing in sieve analysis?
A: Percent passing indicates the percentage of the total sample weight that passes
through each sieve, providing insights into the material's size distribution.

Q: Why is percent passing important?
A: Percent passing is important because it helps determine material suitability for specific
applications, influences material properties such as compaction and strength, and aids in
quality control.

Q: What equipment is needed for sieve analysis?
A: The equipment needed includes a set of sieves with various mesh sizes, a precision
balance, a mechanical shaker (optional), a sample container, and data recording tools.

Q: How is percent passing calculated?
A: Percent passing is calculated using the formula: Percent Passing = [(Total Weight of
Sample - Weight Retained on Sieve) / Total Weight of Sample] × 100.

Q: What does a well-graded material mean?
A: A well-graded material has a wide range of particle sizes and provides better
compaction and strength properties compared to poorly graded materials, which have a
limited range of sizes.

Q: Can sieve analysis be performed on all types of
materials?
A: Sieve analysis is primarily used for granular materials such as soils, sands, and
aggregates. It may not be suitable for very fine materials or cohesive soils without
modifications.

Q: How long should the sieving process take?
A: The sieving process typically takes about 5-10 minutes, depending on the sample and
equipment used, to ensure thorough separation of particles.



Q: What are the limitations of sieve analysis?
A: Limitations of sieve analysis include its inability to accurately measure very fine
particles (smaller than 75 microns), which may require alternative methods such as
hydrometer analysis.
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