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British Standard Testing Aggregates AIV: An In-Depth Guide

Understanding the importance of quality control in construction and civil engineering projects is vital
to ensuring structural integrity and safety. One of the critical aspects of quality assurance is the
testing of aggregates used in various construction applications. The British Standard Testing
Aggregates AIV (Aggregate Impact Value) is a widely recognized method to evaluate the toughness
and resistance to impact of aggregates, ensuring they meet specific standards for durability and
performance.

In this comprehensive guide, we will explore what the British Standard Testing Aggregates AIV
entails, its significance in construction, testing procedures, interpretation of results, and best
practices for compliance.

What is British Standard Testing Aggregates AIV?

Definition and Purpose

British Standard Testing Aggregates AIV refers to the standardized procedure outlined in BS
812-112 for determining the impact resistance of aggregates used in construction. The impact value
indicates the aggregate's ability to withstand sudden forces or shocks, which is essential for
applications such as concrete, asphalt, and drainage systems.

The purpose of conducting the AIV test is to assess whether a given aggregate sample possesses
adequate toughness to resist fragmentation under impact loads. Higher impact values typically
indicate weaker aggregates, which may fail prematurely in service, while lower values suggest
stronger, more durable material.

Relevance in Construction and Civil Engineering

The impact value of aggregates influences several aspects of construction, including:

- Durability of concrete and asphalt mixes
- Resistance to mechanical wear and tear
- Long-term performance of infrastructure components
- Compliance with regulatory standards set by British Standards and other governing bodies
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Using aggregates with appropriate impact resistance ensures the longevity and safety of structures,
reducing maintenance costs and preventing failures.

Understanding the British Standard for Aggregate Impact Value
Testing

Standards and Specifications

The test method for Aggregate Impact Value is detailed in:

- BS 812-112: Methods for determination of aggregate impact value (AIV)
- BS EN 1097-5: European standard for mechanical and durability tests on aggregates

These standards specify the procedures, equipment, sample preparation, and interpretation of
results to ensure consistency and reliability across laboratories and testing facilities.

Key Parameters and Terms

- Aggregate Impact Value (AIV): The percentage of the original sample weight that passes
through a specified sieve after impact testing.

- Los Angeles Abrasion Value: Measures resistance to abrasion.
- Crushing Value: Indicates resistance to crushing under compressive load.
- Durability Index: Overall measure of aggregate performance under various stresses.

Testing Procedure for Aggregate Impact Value (AIV)

Sample Preparation

- Sampling: Obtain a representative sample of aggregates, typically around 14 kg, from the
stockpile.

- Sieving: Dry the sample and sieve to obtain a fraction passing through a 14 mm sieve and
retained on a 10 mm sieve.

- Weighing: Record the weight of the sample (W).

Test Setup and Equipment

- Impact testing machine (drop weight apparatus)
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- Standard cylindrical moulds
- Sieve set (10 mm and 14 mm)
- Tamping rod
- Oven (for drying samples)

Conducting the Test

- Filling the Cylinder: Fill the mould with the aggregate sample in three layers, tamping each layer
with 25 strokes of the tamping rod to ensure compaction.

- Leveling and Weighing: Level off the surface and weigh the filled mould.
- Impact Testing: Place the mould on the base of the impact testing machine. Drop a 14 kg

hammer from a height of 380 mm onto the sample, allowing it to fall freely.
- Number of Impacts: Subject the sample to 15 impacts, then carefully remove the aggregate and

sieve it.
- Sieving and Weighing: Sieve the impacted aggregate through the 10 mm sieve, then weigh the

fraction passing through (W?).

Calculating the Impact Value

The impact value is calculated using the formula:

Impact Value (%) = (W? / W) × 100

Where:

- W = initial weight of the sample
- W? = weight of material passing the 10 mm sieve after impact

Interpretation: Lower impact values indicate stronger aggregates, suitable for structural applications.

Interpreting and Applying AIV Test Results

Typical Impact Value Ranges

- Strong aggregates: Impact values less than 20%
- Moderately strong: 20% to 30%
- Weak aggregates: Greater than 30%
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These ranges help engineers determine suitability for specific applications, with lower impact values
preferred for structural concrete and higher impact values acceptable for less demanding uses.

Implications for Material Selection

- Aggregates with impact values below 20% are ideal for high-strength concrete, asphalt
pavements, and load-bearing structures.

- Aggregates with higher impact values may be used for non-structural purposes such as
drainage or fill material, where impact resistance is less critical.

Compliance and Quality Assurance

Regular testing ensures aggregates conform to British Standards and project specifications.
Incorporating impact value data into quality control processes helps predict material performance,
prevent failures, and meet regulatory requirements.

Factors Affecting Aggregate Impact Value

Material Properties

- Mineral composition: Hardness and toughness influence impact resistance.
- Particle shape: Angular particles tend to have better resistance than rounded ones.
- Gradation: Well-graded aggregates distribute impact loads more effectively.

Processing and Storage

- Proper drying and storage prevent moisture-related weakening.
- Overly coarse or contaminated aggregates may show higher impact values.

Testing Conditions

- Consistency in test procedures ensures reliable results.
- Calibration of impact testing equipment is essential for accuracy.

Best Practices in Aggregate Impact Value Testing

Ensuring Accurate and Reliable Results
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- Use representative samples to reflect true material properties.
- Follow standardized procedures meticulously.
- Calibrate testing machines regularly.
- Record environmental conditions, such as temperature, which may influence results.
- Test multiple samples to account for variability.

Documentation and Reporting

- Maintain detailed records of test procedures, equipment calibration, and results.
- Include sample identifiers, test date, operator details, and environmental conditions.
- Use standardized reporting formats aligned with British Standards.

Conclusion

British Standard Testing Aggregates AIV is a fundamental aspect of quality assurance in
construction, providing vital insights into the impact resistance and durability of aggregates. By
adhering to standardized testing procedures, engineers and contractors can ensure the materials
used meet rigorous performance criteria, leading to safer, more durable structures. Incorporating
impact value testing into regular quality control processes not only complies with British Standards
but also enhances the longevity and reliability of infrastructure projects.

Understanding and applying the principles behind the Aggregate Impact Value test empowers
stakeholders to make informed decisions regarding material selection, ultimately contributing to the
success of construction endeavors. Whether used for concrete, asphalt, or drainage, aggregates
with appropriate impact resistance are essential for building resilient and sustainable infrastructure.

Keywords: British Standard Testing Aggregates AIV, aggregate impact value, BS 812-112, impact
resistance, durability, construction materials, aggregate testing, quality assurance, impact test
procedure, aggregate properties
 
British Standard Testing Aggregates AIV: An In-Depth Investigation

In the realm of construction and civil engineering, the integrity and safety of infrastructure depend
heavily on the quality of materials used. Among these, aggregates hold a pivotal role, serving as
fundamental components in concrete, asphalt, and various other building materials. The British
Standard Testing Aggregates AIV (Aggregate Impact Value) is a critical assessment that offers
insight into the toughness and resistance of aggregates under impact loading conditions. This article
aims to provide an exhaustive review of the AIV testing process, its significance, standards, and
implications within the construction industry.
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Understanding Aggregate Impact Value (AIV)

Definition and Purpose

The Aggregate Impact Value (AIV) is a standardized test that measures the resistance of an
aggregate to sudden impact or shock loading. It quantifies the aggregate's toughness, indicating
how well the material can withstand mechanical stresses during handling, transportation, and
in-service conditions.

The primary purpose of AIV testing is to classify aggregates based on their durability, ensuring that
only suitable materials are used in structural applications, especially where impact loading is
significant, such as pavements and concrete mixes.

Historical Development and Standardization

The AIV test has its roots in the early 20th century, evolving alongside the development of
comprehensive standards for construction materials. The British Standards Institution (BSI)
formalized the test method in BS 812-112, which outlines procedures for testing the physical
properties of aggregates.

Over time, the test has been refined to improve accuracy and repeatability, incorporating insights
from research and field performance data. Today, it remains a cornerstone of aggregate quality
assessment in the UK and is widely adopted internationally.

British Standard Specifications for Aggregate Impact Value Testing

Relevant Standards and Guidelines

The primary British Standard governing AIV testing is:

- BS 812-112:2012 ? Testing aggregates. Methods for determination of aggregate impact value
(AIV)

Other relevant standards include:

- BS EN 1097-2: European standard that complements BS 812-112, providing additional
guidance.

These standards specify the apparatus, sample preparation, testing procedures, and interpretation
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of results, ensuring consistency across laboratories and field assessments.

Key Requirements and Criteria

According to BS 812-112, the test involves:

- Using a standard 14 mm diameter cylindrical specimen.
- Subjecting the specimen to a specified impact energy through a standardized mechanical

process.
- Calculating the impact value as a percentage of the weight of the original aggregate sample that

fractured under impact.

The acceptable impact value varies depending on the intended application:

| Application Area | Typical Impact Value Limit (%) |

|-------------------------------------------|------------------------------|

| Coarse aggregates for concrete or asphalt | 
| Aggregates for surface courses | 
| Heavy-duty pavements | 
Higher impact values indicate weaker aggregates prone to fragmentation, while lower values
suggest more durable materials.

The Testing Procedure: Step-by-Step Analysis

Sample Preparation

Proper sample preparation is crucial for accurate results:

- Collect a representative aggregate sample.
- Dry the sample to a constant weight at 105°C to remove moisture.
- Sieve the aggregate to obtain a sample passing through 14 mm and retained on 10 mm sieves,

conforming to the standard size.

Conducting the Test

The detailed procedure includes:
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- Filling the Cylinder:

- Fill the cylindrical mould in three layers.
- Each layer is tamped 25 times with a tamping rod to ensure compaction.

- Sieving and Weighing:

- Weigh the specimen after compaction.

- Impact Testing:

- Place the specimen in a mechanical impact testing machine.
- Drop a hammer (weight: 13.33 kg) from a height of 380 mm onto the specimen.
- Repeat impacts, typically 15 in total.

- Cooling and Sieving:

- After impacts, cool the specimen.
- Sieve to separate the fractured material.

- Calculating AIV:

- Determine the percentage of material passing through the sieve relative to the original weight.

Interpreting Results

The impact value is calculated as:

AIV (%) = (Weight of fines after impact / Original weight of specimen) × 100

Lower AIV indicates better resistance to impact. The results are compared against standards to
determine suitability for specific applications.
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Significance of AIV Testing in Construction

Material Durability and Structural Integrity

Aggregate impact resistance directly influences the longevity and safety of structures. Aggregates
with high impact values tend to fragment more under loading, leading to potential deterioration of
concrete or asphalt surfaces.

Quality Control and Material Selection

AIV testing aids manufacturers and engineers in:

- Selecting appropriate aggregates for specific projects.
- Ensuring batch consistency.
- Meeting regulatory and safety standards.

Predictive Value for Field Performance

Studies have correlated low AIV values with enhanced performance in pavements and load-bearing
structures. Conversely, aggregates with high impact values are more susceptible to crushing and
surface failure.

Limitations and Challenges of the AIV Test

Laboratory vs. Field Conditions

- The controlled laboratory environment cannot fully replicate field impacts, which may involve
different stress types and magnitudes.

- AIV provides a relative measure but does not capture all durability aspects, such as resistance
to abrasion or weathering.

Sample Heterogeneity

- Variability in sample preparation can influence results.
- Ensuring representative sampling and consistent procedures is necessary for reliable data.

Applicability to Different Aggregate Types
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- The test may be less predictive for certain aggregate types, such as lightweight or elongated
particles.

- Supplementary tests (e.g., Los Angeles Abrasion, Freeze-Thaw Resistance) are often
recommended for comprehensive assessment.

Advancements and Future Trends in Aggregate Testing

Innovations in Testing Methodologies

Emerging technologies are enhancing aggregate evaluation:

- Automated impact testing machines for increased precision.
- Digital imaging and analysis to assess fracture patterns.
- Non-destructive testing techniques like ultrasonic impact testing.

Environmental and Sustainability Considerations

- Focus on testing recycled and alternative aggregates.
- Developing standards for evaluating the impact resistance of sustainable materials.

Integration with Other Material Properties

- Combining impact tests with assessments of abrasion, density, and chemical stability for a
holistic understanding of aggregate performance.

Conclusion

The British Standard Testing Aggregates AIV remains a fundamental component in the quality
assurance process within the construction industry. Its standardized methodology provides valuable
insights into the toughness and durability of aggregates, directly influencing the safety and longevity
of infrastructure. While it has limitations, ongoing advancements and complementary tests continue
to enhance its relevance.

As infrastructure demands evolve and sustainability becomes more prominent, the role of impact
value testing is poised to expand further, integrating new technologies and standards. For
engineers, manufacturers, and regulators, understanding and applying AIV testing correctly is
essential to uphold industry standards and deliver resilient, durable structures.
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Note: This comprehensive review underscores the importance of standardized impact testing and its
role in ensuring the durability and safety of construction materials. Proper understanding and
application of these tests are crucial for advancing construction practices and infrastructure
resilience.
 

 QuestionAnswer What is the purpose of British Standard testing for aggregates in AIV? British
Standard testing for aggregates in AIV (Aggregate Impact Value) assesses the resistance of
aggregates to mechanical degradation and impact, ensuring they meet quality standards for
construction applications. Which British Standard specifies the testing method for Aggregate Impact
Value (AIV)? The testing method for Aggregate Impact Value (AIV) is specified in BS 812-112,
which outlines procedures for evaluating aggregate durability under impact. How do you interpret the
results of an AIV test according to British Standards? Results are expressed as a percentage of the
original sample weight that has been broken down during impact testing. Lower AIV percentages
indicate more durable aggregates, with standards typically requiring values below certain thresholds
depending on the application. What are typical AIV value ranges for aggregates used in concrete
and road construction? For concrete aggregates, AIV values are generally expected to be below
30%, while for road construction, the acceptable limits may be up to 45%, depending on specific
project requirements as per British Standards. Why is regular testing of aggregates important in
compliance with British Standards? Regular testing ensures that aggregates maintain their specified
impact resistance and quality, helping to prevent structural failures and ensuring safety, durability,
and compliance with construction standards. 

 
Related keywords: British Standard, testing aggregates, AIV, aggregate inspection, material
testing, construction materials, BS standards, aggregate properties, quality assurance, civil
engineering tests

Flakiness and elongation test for aggregates
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Flakiness And Elongation Test For Aggregates
 
Flakiness and Elongation Test for Aggregates: Understanding Their Importance in
 
Construction
 

Flakiness and elongation test for aggregates play a crucial role in determining
the
 
suitability of aggregates used in construction projects. Aggregates form the backbone of
 
concrete and asphalt, in?uencing the strength, durability, and overall performance of the
 
?nal structure. Knowing the shape characteristics of these aggregates, speci?cally their
 
?akiness and elongation properties, helps engineers and builders select the right
 
materials that ensure the longevity and safety of roads, buildings, and other
 
infrastructure.
 

What Are Flakiness and Elongation in Aggregates?
 
Before diving into the test procedures, it?s important to understand what ?akiness and
 
elongation mean in the context of aggregates. These terms describe the shape and form
 
of individual aggregate particles, which directly a?ect how they behave in construction
 
mixes.
 

Flakiness of Aggregates
 
Flakiness refers to the thickness of an aggregate particle relative to its other dimensions.
 
A ?aky particle is one that is signi?cantly thinner than its length and width, resembling a
 
?at or plate-like shape. These ?aky particles can reduce the strength and stability of
 
concrete or asphalt because they tend to break under pressure and may not interlock as
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e?ectively with other particles.
 

Elongation of Aggregates
 
Elongation, on the other hand, describes how long or stretched a particle is compared to
 
its thickness and width. Elongated particles have a length that is much greater than their
 
other dimensions, giving them a needle-like or rod-like appearance. Just like ?aky
 
particles, elongated aggregates can negatively impact the mechanical properties of the
 
construction material by creating weak points and reducing compaction.
 

Why Are Flakiness and Elongation Tests Important?
 
The physical shape of aggregates has a direct in?uence on the workability, strength, and
 
durability of concrete and asphalt. Aggregates that are too ?aky or elongated can cause
 
several issues:
 
**Reduced strength:** Flaky and elongated particles tend to break easily under
 
load, lowering the overall compressive strength of concrete.
 
**Poor compaction:** Non-uniform shapes can make it di?cult to compact
 
aggregates properly, leading to voids and weak zones.
 
**Increased water demand:** Irregularly shaped aggregates may increase the
 
surface area, requiring more water to achieve the desired workability.
 
**Durability concerns:** Flaky particles are more susceptible to weathering and
 
degradation over time.
 
By conducting ?akiness and elongation tests, engineers ensure that the aggregates meet
 
the required standards for shape and quality, promoting safer and longer-lasting
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construction.
 

How Is the Flakiness and Elongation Test for Aggregates
 

Conducted?
 
These tests are standardized procedures used to evaluate aggregate shape
 
characteristics. The methods are relatively straightforward but require precision and
 
appropriate equipment.
 

Flakiness Test Procedure
 
**Sample Preparation:** Obtain a representative sample of aggregate, typically
 
1.
 
sieved into speci?c size ranges (commonly 10 mm to 40 mm).
 
**Measurement Using Slotted Gauge:** A slotted gauge with slots corresponding to
 
2.
 
0.6 times the nominal size of the aggregate is used. For example, for a 20 mm size
 
aggregate, the slot width would be 12 mm.
 
**Testing Particles:** Each aggregate particle is tested to see if its thickness can
 
3.
 
pass through the slot. If it can, it is classi?ed as ?aky.
 
**Calculating Flakiness Index:** The total weight of ?aky particles is divided by the
 
4.
 
total weight of the sample and multiplied by 100 to express the ?akiness index as a
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percentage.
 
The formula looks like this:
 
\[
 
Flakiness\ Index = \frac{Weight\ of\ ?aky\ aggregates}{Total\ weight\ of\ sample} \times
 
\]
 

Elongation Test Procedure
 
The elongation test is similar but focuses on the length of particles:
 
**Sample Sieving:** Similar size fractions are selected.
 
1.
 
**Using Elongation Gauge:** The elongation gauge has slots corresponding to 1.8
 
2.
 
times the nominal size.
 
**Testing Particles:** If the length of the aggregate particle is greater than the slot
 
3.
 
width, it is considered elongated.
 
**Calculating Elongation Index:** The percentage of elongated particles by weight is
 
4.
 
calculated similarly to the ?akiness index.
 
\[
 
Elongation\ Index = \frac{Weight\ of\ elongated\ aggregates}{Total\ weight\ of\ sample}
 
\times 100
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\]
 

Standards and Speci?cations for Flakiness and Elongation
 
Di?erent countries and organizations specify limits for ?akiness and elongation indices to
 
ensure aggregate quality. For example, the Indian Standard (IS 2386 Part I) outlines test
 
methods and acceptable limits. Typically, the ?akiness and elongation indices should not
 
exceed 30% for aggregates used in concrete.
 
Many construction codes emphasize maintaining low ?akiness and elongation values to
 
avoid compromising the mix design. Engineers always check these parameters during
 
aggregate selection to adhere to project requirements.
 

Impact of Flakiness and Elongation on Construction Materials
 
The shape properties of aggregates in?uence several key aspects of construction
 
materials:
 

Workability of Concrete
 
Flaky and elongated aggregates tend to reduce the workability of concrete. Because these
 
particles do not pack as e?ciently as more equi-dimensional ones, more water or
 
admixtures may be necessary to achieve the same level of ?uidity. This can inadvertently
 
a?ect the water-cement ratio and the strength of hardened concrete.
 

Strength and Durability
 
Aggregates with high ?akiness and elongation indices create weak points within the
 
concrete matrix. Under load, these particles can fracture or shift, leading to early cracking
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or failure. Over time, these weaknesses can propagate, reducing the lifespan of the
 
structure.
 

Asphalt Performance
 
In asphalt pavements, properly shaped aggregates interlock better, distributing loads
 
evenly and resisting deformation. Flaky and elongated aggregates can contribute to
 
rutting and potholes due to poor compaction and load distribution.
 

Tips for Handling Aggregates Based on Flakiness and Elongation
 

Tests
 
Understanding the test results helps in making informed decisions:
 
**Select aggregates with lower indices:** Aim for aggregates that have ?akiness
 
and elongation indices below the prescribed limits to ensure better mix
 
performance.
 
**Blend aggregates if needed:** Sometimes, mixing aggregates of di?erent shapes
 
can improve packing and reduce the negative e?ects of ?aky or elongated particles.
 
**Use admixtures:** Chemical admixtures can help improve workability when
 
aggregates with less-than-ideal shapes are unavoidable.
 
**Regular testing:** Conduct ?akiness and elongation tests periodically during
 
aggregate procurement to maintain consistent quality.
 

Common Challenges and Misconceptions
 
One common misconception is that all angular or irregular particles are bad for concrete.
 
While shape matters, some angularity improves mechanical interlock and strength,
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provided the particles are not excessively ?aky or elongated. Another challenge is the
 
manual nature of these tests, which can introduce variability. Ensuring careful sample
 
preparation and consistent testing procedures is essential for reliable results.
 

Conclusion
 
The ?akiness and elongation test for aggregates is more than just a routine quality
 
check?it?s a vital step in ensuring that construction materials perform well under real-
 
world conditions. By understanding and controlling the shape characteristics of
 
aggregates, engineers can optimize mix designs, enhance durability, and ultimately build
 
safer, longer-lasting structures. Whether you?re involved in road construction, building
 
foundations, or any concrete application, paying attention to the ?akiness and elongation
 
properties of your aggregates will always pay o? in the quality of the ?nal product.
 

Question
 

Answer
 
What is the purpose of the
 
?akiness and elongation test
 
for aggregates?
 
The ?akiness and elongation test is conducted to
 
determine the shape characteristics of aggregates,
 
speci?cally to identify ?aky and elongated particles that
 
can a?ect the strength and durability of construction
 

Published by: panel.insanustu.work Page 18 of 29



british standard testing aggregates aiv Manual Vol. 2024, Issue 8

materials.
 
How is the ?akiness index of
 
aggregates calculated?
 
The ?akiness index is calculated by sieving the
 
aggregate sample and measuring the percentage of
 
particles whose thickness is less than 0.6 times their
 
mean size, indicating ?aky particles relative to the total
 
sample weight.
 
What equipment is required
 
for the ?akiness and
 
elongation test?
 
The test requires standard sieves, thickness gauges,
 
elongation gauges, a balance for weighing, and sample
 
containers to separate and measure the aggregates.
 
What is the signi?cance of
 
elongated aggregates in
 
construction?
 
Elongated aggregates can cause problems in concrete
 
and asphalt mixes by reducing workability, increasing
 
voids, and potentially leading to weak spots or cracks,
 
thus compromising structural integrity.
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What standards govern the
 
?akiness and elongation test
 
for aggregates?
 
Standards such as ASTM C1252, IS 2386 (Part 1), and BS
 
812 provide guidelines for conducting ?akiness and
 
elongation tests on aggregates.
 
What is the di?erence
 
between ?aky and elongated
 
aggregates?
 
Flaky aggregates have a small thickness compared to
 
their length and width (less than 0.6 times the mean
 
size), whereas elongated aggregates have a length at
 
least 1.8 times their minimum dimension.
 
How does the ?akiness and
 
elongation of aggregates
 
a?ect concrete quality?
 
High ?akiness and elongation can reduce concrete
 
strength, increase water demand, and decrease
 
durability due to poor packing and bonding between
 
aggregates and cement paste.
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Can the ?akiness and
 
elongation test be performed
 
on all types of aggregates?
 
Yes, the test can be performed on coarse aggregates of
 
various types including natural, crushed stone, and
 
recycled aggregates to assess their suitability for
 
construction.
 
What are acceptable limits
 
for ?akiness and elongation
 
indices in aggregates?
 
Typically, the ?akiness index should not exceed 15-30%,
 
and the elongation index should be within 15-30%,
 
depending on project speci?cations and standards to
 
ensure good aggregate quality.
 
Flakiness and Elongation Test for Aggregates: Understanding Shape Properties in
 
Construction Materials
 

?akiness and elongation test for aggregates are crucial evaluations in the ?eld
of
 
civil engineering and materials science, particularly when assessing the quality of
 
aggregates used in construction. These tests determine the shape characteristics of
 
aggregates, which signi?cantly in?uence the strength, durability, and workability of
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concrete and asphalt mixes. Given the increasing demand for high-performance
 
construction materials, understanding the implications of ?akiness and elongation indices
 
is essential for engineers, contractors, and quality control professionals.
 

Understanding the Signi?cance of Aggregate Shape
 
Aggregates constitute a major component of concrete and asphalt, often accounting for
 
60% to 75% of the total volume. Their physical characteristics, including size, texture, and
 
shape, directly a?ect the mechanical properties of the ?nal product. Among these
 
properties, the shape of aggregates?speci?cally their ?akiness and elongation?is critical.
 
Flaky aggregates are thin and ?at, whereas elongated aggregates are longer in one
 
dimension relative to the others.
 
The presence of ?aky or elongated particles can lead to poor interlocking and reduce the
 
overall stability of the mix. These irregular shapes can cause voids or weak points within
 
the concrete or asphalt, leading to decreased strength, increased permeability, and
 
susceptibility to cracking or deformation under load.
 

What is the Flakiness and Elongation Test for Aggregates?
 
The ?akiness and elongation test for aggregates measures the proportion of particles that
 
are ?aky or elongated in a given sample. These tests are standardized procedures
 
typically conducted according to ASTM, IS (Indian Standards), or BS (British Standards)
 
methods, ensuring consistency and reliability in results.
 

Flakiness Test
 
The ?akiness test identi?es the percentage of ?aky particles in an aggregate sample. A

Published by: panel.insanustu.work Page 22 of 29



british standard testing aggregates aiv Manual Vol. 2024, Issue 8

 
?aky particle is de?ned as one whose thickness is less than 0.6 times its mean size. The
 
process involves:
 
Separating the aggregate sample into size fractions using sieves.
 
1.
 
Passing each fraction through a ?akiness gauge, which determines whether
 
2.
 
particles are ?aky.
 
Calculating the percentage of ?aky particles by weight relative to the total sample.
 
3.
 
The ?akiness index is expressed as a percentage, re?ecting the amount of ?aky particles
 
present. Typically, a lower ?akiness index is preferred to ensure better compaction and
 
strength in construction materials.
 

Elongation Test
 
The elongation test determines the percentage of elongated particles within an aggregate
 
sample. An elongated particle is one whose length is greater than 1.8 times its mean size.
 
The procedure mirrors the ?akiness test:
 
Aggregates are sieved into size ranges.
 
1.
 
Each size fraction is measured using an elongation gauge to identify elongated
 
2.
 

Published by: panel.insanustu.work Page 23 of 29



british standard testing aggregates aiv Manual Vol. 2024, Issue 8

particles.
 
The elongation index is then calculated as the weight percentage of elongated
 
3.
 
particles.
 
Like the ?akiness index, a lower elongation index is generally favorable for structural
 
stability.
 

Why Are Flakiness and Elongation Important?
 
The shape of aggregates plays a pivotal role in the mechanical behavior of composite
 
materials like concrete and asphalt.
 

Impact on Mechanical Strength and Durability
 
Flaky and elongated aggregates tend to have weaker mechanical interlock compared to
 
well-shaped, cubical aggregates. This can reduce the compressive strength and increase
 
the likelihood of failure under load. Furthermore, ?aky particles are more prone to
 
breakage during handling and mixing, which can generate ?nes and alter the gradation of
 
the mix adversely.
 

In?uence on Workability and Compaction
 
Aggregates with high ?akiness or elongation indices often result in poor workability of
 
concrete or asphalt mixes. Their irregular shapes increase the surface area, demanding
 
more cement paste or binder to coat the particles properly. This can lead to increased
 
water demand, reduced ?owability, and di?culty in achieving proper compaction,
 
ultimately a?ecting the quality of the ?nished structure.
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E?ect on Durability and Permeability
 
The presence of ?aky and elongated aggregates can create voids and weak points within
 
the matrix, increasing permeability. This can facilitate the ingress of water and deleterious
 
substances such as chlorides and sulfates, accelerating the deterioration of concrete
 
structures.
 

Standards and Acceptable Limits for Flakiness and Elongation
 

Indices
 
Various standards specify acceptable limits for ?akiness and elongation indices to ensure
 
aggregate quality. For example:
 

IS 2386 (Part 1): Limits ?akiness and elongation indices to 15% to 30%
depending
 
1.
 
on the aggregate size and application.
 

ASTM C1252: Provides guidelines for the ?akiness index with similar
acceptable
 
2.
 
ranges.
 

BS 812: Also outlines test methods and limits for aggregate shape properties.
 
3.
 
Exceeding these limits can indicate poor aggregate quality, necessitating rejection or
 
additional processing.
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Methodology and Equipment Used in Flakiness and Elongation
 

Tests
 
The tests require speci?c apparatus to measure particle dimensions accurately:
 

Flakiness and Elongation Gauges: These devices have slots or openings that
 
1.
 
allow particles below a certain thickness or above a certain length to pass through,
 
facilitating classi?cation.
 

Sieve Sets: Used to separate aggregates into size fractions before testing.
 
2.
 

Weighing Balance: For precise measurement of sample weights before and
after
 
3.
 
classi?cation.
 
The testing procedure demands careful sample preparation, adherence to standard
 
protocols, and skilled personnel to ensure reliable results.
 

Comparisons Between Flakiness and Elongation Indices
 
While both indices assess shape irregularities, they capture di?erent particle
 
characteristics:
 

Flakiness Index: Focuses on the thickness dimension, identifying thin and ?at
 
1.
 
particles that can cause weak bonding.
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Elongation Index: Concentrates on the length dimension, highlighting particles
 
2.
 
that are excessively long relative to their width.
 
A comprehensive aggregate quality assessment considers both indices, as aggregates
 
may exhibit high elongation but low ?akiness, or vice versa. Balancing these parameters
 
ensures optimal performance in structural applications.
 

Practical Implications in Construction Projects
 
In real-world applications, knowledge of aggregate ?akiness and elongation a?ects
 
multiple aspects of project planning and execution:
 

Material Selection
 
Contractors and engineers select aggregates based on test results to match the
 
requirements of speci?c projects. For high-strength concrete, aggregates with low
 
?akiness and elongation indices are preferred to maximize compressive strength and
 
durability.
 

Quality Control and Assurance
 
Regular testing of aggregate shipments helps maintain consistent quality throughout the
 
construction lifecycle. Identifying batches with high ?aky or elongated particles early
 
prevents costly rework and structural issues.
 

Cost Considerations
 
While aggregates with ideal shape characteristics may cost more, the bene?ts in terms of
 
structural longevity and reduced maintenance often outweigh initial expenses.
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Conversely, using substandard aggregates can lead to premature failures and increased
 
lifecycle costs.
 

Challenges and Limitations of the Tests
 
Despite their importance, ?akiness and elongation tests have limitations:
 

Subjectivity: Manual classi?cation using gauges can introduce human error,
 
1.
 
especially with borderline particles.
 

Time-Consuming: Testing large samples can be labor-intensive, impacting
project
 
2.
 
timelines.
 

Limited Scope: These tests focus solely on shape, ignoring other critical
properties
 
3.
 
like surface texture or mineral composition.
 
Advancements in digital imaging and automated particle analysis o?er promising avenues
 
to overcome these challenges by providing more accurate and e?cient assessments.
 

Innovations and Future Trends
 
Modern technologies are transforming how aggregate shape properties are evaluated:
 

Image Analysis Software: Enables automated measurement of particle
 
1.
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dimensions, reducing human bias and accelerating testing.
 

3D Scanning: O?ers detailed shape characterization beyond simple ?akiness
and
 
2.
 
elongation indices.
 

Machine Learning: Facilitates predictive modeling of aggregate behavior based
on
 
3.
 
shape and other parameters.
 
These innovations promise to enhance quality control processes, leading to smarter
 
material selection and improved construction outcomes.
 
In summary, the ?akiness and elongation test for aggregates remain fundamental tools in
 
assessing the suitability of aggregates for construction purposes. By understanding the
 
shape characteristics of aggregates through these standardized tests, engineers can
 
optimize the performance and durability of infrastructure projects, while also addressing
 
practical constraints and advancing toward more sophisticated evaluation methods.
 
aggregate testing, ?akiness index, elongation index, aggregate shape properties, sieve
 
analysis, particle size distribution, aggregate quality, construction materials testing, road
 
construction aggregates, aggregate durability

Read the full article online: flakiness and elongation test for aggregates
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