
how to calculate percent passing in sieve
analysis
how to calculate percent passing in sieve analysis is a fundamental process in
material testing and quality control in various industries such as construction, mining, and
manufacturing. This method helps determine the particle size distribution of granular
materials by measuring the percentage of material that passes through a series of sieves
with different mesh sizes. Understanding how to calculate percent passing in sieve
analysis accurately is essential for engineers, technicians, and quality control specialists to
ensure material consistency and compliance with industry standards. This article covers
the step-by-step procedure to perform sieve analysis, explains the concept of percent
passing, and offers practical examples. Additionally, it delves into the importance of
selecting the right sieves, proper sample preparation, and interpretation of results. The
comprehensive guide will also highlight common mistakes to avoid and tips for improving
accuracy in sieve analysis.
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Understanding Sieve Analysis and Its Importance
Sieve analysis is a widely used technique for determining the particle size distribution of
granular materials by passing them through a stack of sieves with progressively smaller
openings. Each sieve retains particles larger than its mesh size while allowing smaller
particles to pass through. The remaining material on each sieve is weighed, and the data
helps evaluate the grading and quality of the sample. The term "percent passing" refers to
the percentage of the total sample weight that passes through a particular sieve,
indicating the finer fraction of the material. This information is crucial for applications
such as concrete production, soil classification, and aggregate quality assessment.

Significance of Percent Passing in Material Testing
The percent passing value aids in understanding how well the material meets specified
grading requirements. It impacts the material's mechanical properties, workability, and



performance. For example, in asphalt mixtures or concrete, the particle size distribution
influences the mixture's strength and durability. Accurate calculation of percent passing
ensures compliance with standards such as ASTM, AASHTO, or ISO, which specify
acceptable ranges for particle sizes.

Preparing for Sieve Analysis
Proper preparation is critical to obtaining reliable results in sieve analysis. It involves
selecting the appropriate sample size, drying the material, and choosing the correct set of
sieves based on the expected particle sizes. Uniform sample preparation minimizes errors
and ensures representativeness.

Sample Collection and Preparation
The sample should be representative of the bulk material and free from contaminants such
as moisture, which can cause particle aggregation and skew results. Typically, the sample
is oven-dried to a constant weight before testing. The size of the sample depends on the
material type and the sieve sizes used but generally ranges from a few hundred grams to
several kilograms.

Choosing the Right Sieves
The sieves used in sieve analysis are standardized with specific mesh sizes, commonly
ranging from coarse to fine. Selecting a suitable sieve stack ensures that the entire
particle size range of the sample is covered. The stack usually starts with the largest sieve
size at the top and progresses to smaller sizes below, ending with a pan to collect the
finest particles.

Step-by-Step Procedure to Calculate Percent
Passing
Calculating percent passing in sieve analysis involves weighing the material retained on
each sieve and then determining the cumulative percentage of material passing through
each sieve. The process requires careful measurement and documentation.

Weighing Material Retained on Each Sieve
After shaking the sieve stack for a specified duration, the material retained on each sieve
is carefully collected and weighed using a precise balance. The total weight of the sample
is also recorded. These weights form the basis for calculating the percent passing values.



Calculating Percent Retained and Percent Passing
The calculation begins by determining the percent retained on each sieve using the
formula:

Percent Retained = (Weight of material retained on sieve / Total sample weight) ×1.
100

Then, the percent passing through each sieve is calculated by subtracting the cumulative
percent retained from 100%:

Percent Passing = 100% − Cumulative Percent Retained up to that sieve2.

This results in a detailed distribution curve showing the proportion of material finer than
each sieve opening.

Example Calculation of Percent Passing
An example helps clarify the calculation steps involved in percent passing determination.

Sample Data and Calculation
Assume a 500-gram sample is analyzed using a sieve stack with three sieves and a pan.
The weights retained are as follows:

Sieve 1 (4.75 mm): 100 grams

Sieve 2 (2.36 mm): 150 grams

Sieve 3 (1.18 mm): 120 grams

Pan (<1.18 mm): 130 grams

Calculations:

Percent retained on Sieve 1 = (100 / 500) × 100 = 20%1.

Percent retained on Sieve 2 = (150 / 500) × 100 = 30%2.

Percent retained on Sieve 3 = (120 / 500) × 100 = 24%3.

Percent retained in Pan = (130 / 500) × 100 = 26%4.

Cumulative percent retained after Sieve 1 = 20%5.



Cumulative after Sieve 2 = 20% + 30% = 50%6.

Cumulative after Sieve 3 = 50% + 24% = 74%7.

Percent passing Sieve 1 = 100% − 20% = 80%8.

Percent passing Sieve 2 = 100% − 50% = 50%9.

Percent passing Sieve 3 = 100% − 74% = 26%10.

Percent passing Pan = 100% − 100% = 0% (all material retained or passed through11.
sieves above)

Factors Affecting Accuracy in Sieve Analysis
The accuracy of percent passing calculations depends on several factors that must be
carefully managed to ensure reliable results.

Sample Size and Representativeness
An inadequate sample size or a non-representative sample can lead to biased particle size
distribution. It is crucial to use a properly sized and mixed sample to reflect the actual
material.

Proper Sieving Technique
Over or under shaking the sieve stack can affect the separation of particles. Standardized
shaking time and motion should be followed. Additionally, sieves must be clean and
undamaged to maintain consistent mesh openings.

Moisture Content and Particle Aggregation
Moisture causes particles to stick together, preventing accurate separation by size.
Samples must be sufficiently dried to eliminate this effect before analysis.

Interpreting and Using Percent Passing Data
Once the percent passing values are calculated, they can be plotted to create a grain size
distribution curve, which provides visual insight into the material’s grading
characteristics.



Grain Size Distribution Curve
This curve plots percent passing against sieve sizes on a logarithmic scale, allowing
engineers to assess the uniformity and grading of the material. It is essential for verifying
compliance with specifications and for predicting material behavior in applications.

Applications of Percent Passing Results
Percent passing data is used in:

Designing concrete mixes with proper aggregate gradation

Classifying soils for geotechnical engineering

Quality control in mining operations

Ensuring consistency in manufacturing processes involving powders or granules

Accurate percent passing calculations ensure that materials meet performance
requirements and regulatory standards.

Frequently Asked Questions

What is percent passing in sieve analysis?
Percent passing in sieve analysis refers to the percentage of the total sample weight that
passes through a particular sieve, indicating the particle size distribution of a granular
material.

How do you calculate percent passing for each sieve in a
sieve analysis?
To calculate percent passing, first weigh the amount of material retained on each sieve,
then subtract this from the total sample weight to find the amount passing. Finally, divide
the passing amount by the total sample weight and multiply by 100 to get the percent
passing for that sieve.

What is the formula for calculating percent passing in
sieve analysis?
The formula is: Percent Passing = (Weight of material passing through the sieve / Total
sample weight) × 100.



Why is calculating percent passing important in sieve
analysis?
Calculating percent passing is important because it helps determine the particle size
distribution of a material, which is crucial for quality control, mix design, and ensuring
material suitability for specific engineering applications.

Can you provide a step-by-step example of calculating
percent passing in sieve analysis?
Yes. For example, if the total sample weight is 500 grams and the weight retained on a
particular sieve is 150 grams, then the weight passing is 500 - 150 = 350 grams. Percent
passing = (350 / 500) × 100 = 70%. This means 70% of the sample passes through that
sieve.

Additional Resources
1. Sieve Analysis: Principles and Practice
This book provides a comprehensive overview of sieve analysis techniques, focusing on the
calculation of percent passing. It covers the fundamentals of particle size distribution and
explains how to accurately interpret sieve data. Practical examples and step-by-step
instructions make it ideal for engineers and laboratory technicians.

2. Particle Size Distribution and Sieving Methods
Designed for students and professionals, this book delves into various methods of particle
size analysis, with a detailed section on sieve analysis. It explains the mathematical
approaches to calculate percent passing and offers troubleshooting tips for common errors
during sieve testing. The book also includes case studies to reinforce learning.

3. Practical Guide to Soil Sieve Analysis
Focusing on soil mechanics, this guide provides clear instructions on performing sieve
analysis for soil samples. It emphasizes the calculation of percent passing and interpreting
the results for engineering applications. The book is supplemented with charts and tables
for easy reference.

4. Granulometry and Particle Size Measurement Techniques
This text explores multiple granulometric techniques, with a strong focus on sieve analysis
and percent passing calculations. It discusses the theory behind sieving and particle size
distribution curves. Readers will find detailed procedures to ensure accuracy and
consistency in sieve test results.

5. Engineering Applications of Sieve Analysis
Aimed at civil and materials engineers, this book explains how to perform sieve analysis to
determine particle size distribution in aggregates and powders. It highlights the
importance of percent passing data for quality control and material specification. Practical
examples demonstrate the calculation process step-by-step.

6. Fundamentals of Particle Size Analysis



This foundational book covers all major particle size analysis methods, with a focus on
sieve analysis techniques. It provides clear explanations of how to calculate percent
passing and interpret sieve results in various industrial contexts. The text is supported by
diagrams and sample calculations.

7. Standard Methods in Sieve Analysis
This reference book compiles industry-standard procedures for conducting sieve analysis
tests, including detailed guidance on percent passing calculations. It discusses the
significance of accuracy and repeatability in results and provides formulas and example
problems for practice. The book is ideal for laboratory accreditation preparation.

8. Soil and Aggregate Testing: Sieve Analysis Techniques
Specializing in soil and aggregate testing, this book offers step-by-step instructions for
sieve analysis and calculating percent passing. It explains how to use the data for
evaluating material suitability in construction projects. Case studies illustrate real-world
applications and common challenges.

9. Calculating Percent Passing in Particle Size Distribution
This focused text is dedicated entirely to the mathematical aspects of calculating percent
passing in sieve analysis. It breaks down the calculation methods in simple terms and
provides numerous worked examples. The book is a practical resource for students and
professionals seeking to master sieve data interpretation.
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