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Certified Professional Course in Types of Aggregates

Specific Gravity and Absorption of Aggregates

Specific Gravity
Specific Gravity is a fundamental property of aggregates that indicates the ratio of the weight of a given
volume of material compared to the weight of an equal volume of water at a specified temperature. It is an
essential characteristic used to classify different types of aggregates and is crucial for various engineering
applications, especially in construction.

Specific Gravity is calculated by dividing the density of a substance by the density of water. The formula for
Specific Gravity (G) is:
\[ G = \dfrac{{\text{Weight of dry aggregate in air}}}{{\text{Weight of equal volume of water}}}\]

The Specific Gravity of aggregates typically ranges from 2.6 to 2.9 for natural aggregates, but it can vary
depending on the type of material. For example, the Specific Gravity of crushed stone aggregates is
generally higher than that of natural sand.

The Specific Gravity of aggregates plays a vital role in determining the quality and suitability of materials for
various construction purposes. It helps in evaluating the porosity, permeability, and durability of aggregates.
Aggregates with a higher Specific Gravity are usually denser and stronger, making them ideal for heavy
construction projects like highways and bridges.

Absorption of Aggregates
Absorption of Aggregates refers to the ability of aggregates to absorb water, usually expressed as a
percentage of the weight of the aggregate. It is a crucial factor in determining the moisture content of
aggregates and can significantly impact the workability, strength, and durability of concrete mixtures.

Absorption of Aggregates is influenced by the porosity and texture of the material. Highly porous
aggregates tend to have higher absorption rates, while dense aggregates have lower absorption rates.
Absorption is generally higher in fine aggregates than in coarse aggregates due to the larger surface area
available for water to penetrate.

The absorption capacity of aggregates is essential to consider when designing concrete mixes, as excess
moisture absorbed by the aggregates can lead to a decrease in the workability of the concrete. It can also
affect the setting time and strength development of the concrete mixture.

To calculate the Absorption of Aggregates, the following formula is used:
\[ \text{Absorption} = \left( \dfrac{{\text{Weight of water absorbed by the aggregate}}}{{\text{Weight of dry
aggregate}}} \right) \times 100\]

It is crucial to determine the absorption characteristics of aggregates accurately to ensure the quality and
performance of concrete structures. Properly accounting for absorption helps in achieving the desired
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concrete properties and avoiding potential issues such as cracking, segregation, and durability problems.

Challenges in Measuring Specific Gravity and Absorption of Aggregates
Measuring the Specific Gravity and Absorption of Aggregates accurately can pose several challenges due to
various factors that can influence the results. Some of the common challenges include:

1. Contaminants: Contaminants present on the surface of aggregates can affect the accuracy of Specific
Gravity and Absorption tests. It is essential to ensure that the aggregates are clean and free from any
impurities before conducting the tests.

2. Saturation: Achieving full saturation of aggregates can be challenging, especially for highly porous
materials. Properly soaking the aggregates and removing excess water is crucial to obtain accurate results.

3. Sample Preparation: Inadequate sample preparation can lead to errors in Specific Gravity and Absorption
measurements. Care should be taken to ensure that the samples are representative of the entire aggregate
stockpile.

4. Temperature Variation: Changes in temperature can impact the density and water absorption
characteristics of aggregates. It is essential to maintain a consistent temperature during testing to obtain
reliable results.

5. Equipment Calibration: Proper calibration of equipment such as balances and water baths is crucial for
accurate measurements. Regular maintenance and calibration of testing apparatus are necessary to ensure
the reliability of test results.

By addressing these challenges and following standardized testing procedures, engineers and technicians
can obtain precise and reliable data on the Specific Gravity and Absorption of Aggregates. This information
is vital for ensuring the quality and performance of concrete mixes in construction projects.
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