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Use The Grain Size Distribution Chart Below To Classify Soil A And B
According To USCS Standards. Know how to accurately interpret grain size
distribution charts is essential for geotechnical engineers, construction
professionals, and soil scientists. These charts provide critical data that
helps in classifying soils according to the Unified Soil Classification
System (USCS), which is widely used in engineering and construction to
determine soil suitability for various projects. Proper classification
influences foundation design, earthworks, and the overall stability of
structures. In this article, we will explore how to analyze grain size
distribution charts, classify soils A and B according to USCS standards, and
understand the importance of these classifications in real-world
applications.

Understanding Grain Size Distribution Charts

What Is a Grain Size Distribution Chart?
A grain size distribution chart, often called a particle size distribution
(PSD) curve, visually represents the proportion of different grain sizes
present in a soil sample. It illustrates the percentage passing through or
retained on specific sieve sizes, providing a comprehensive overview of soil
texture.

Key Components of a Grain Size Distribution Chart:
- X-axis: Represents the grain sizes, typically in millimeters or phi units.
- Y-axis: Shows the cumulative percentage passing or retained.
- Curve: The plotted line indicates the distribution of grain sizes within
the sample.

How to Read the Chart
To interpret a grain size distribution chart:
1. Identify the cumulative percentage passing at specific sieve sizes.
2. Note the slope and position of the curve, which indicate the soil's
grading.
3. Determine the proportions of gravel, sand, silt, and clay based on the
percentage passing at various sieve sizes.



Classifying Soil A and B Using USCS Standards

Overview of USCS Classification System
The USCS categorizes soils primarily into coarse-grained and fine-grained
soils:
- Coarse-grained soils: Gravel (G) and sand (S) with more than 50% retained
on No. 200 sieve.
- Fine-grained soils: Silts (M) and clays (C) with more than 50% passing the
No. 200 sieve.
- Organic soils: Identified if organic content is significant.

The classification is further refined using symbols and letters to specify
characteristics like plasticity and grain size dominance.

Classifying Soil A and B: Step-by-Step Process
To classify soils A and B based on their grain size distribution:

Step 1: Determine the percentage of gravel, sand, silt, and clay.
- Use the chart to find the percentage passing specific sieve sizes:
- No. 4 sieve (4.75 mm): differentiates gravel and sand.
- No. 200 sieve (0.075 mm): differentiates coarse and fine particles.

Step 2: Categorize the soil based on grain size proportions.
- If >50% retained on No. 4, classify as gravel; if >50% passing No. 4 but
>50% retained on No. 200, classify as sand.
- If >50% passing No. 200, classify as silt or clay based on plasticity
tests.

Step 3: Assess plasticity and other properties for fine-grained soils.
- Use Atterberg limits (liquid limit and plasticity index) to distinguish
between silts and clays.

Step 4: Assign USCS symbols.
- For example:
- GW: Well-graded gravel.
- GP: Poorly graded gravel.
- SW: Well-graded sand.
- SP: Poorly graded sand.
- ML: Inorganic silts with low plasticity.
- CL: Inorganic clays with high plasticity.

Example Classification of Soil A
Suppose the grain size distribution chart indicates:
- 60% passing No. 4 sieve.
- 70% passing No. 200 sieve.
- The soil has a uniform distribution of particle sizes, with no significant



fines.

Classification Steps:
- Since >50% passes No. 4, it's a fine-grained soil, but because gravel and
sand proportions are significant, further analysis is needed.
- For this example, if the soil has predominantly sand-sized particles with
good gradation, classify as SW (Well-graded sand).

Example Classification of Soil B
Suppose the chart shows:
- 30% passing No. 4 sieve.
- 80% passing No. 200 sieve.
- The fines are predominantly silts with low plasticity.

Classification Steps:
- Since >50% passes No. 200, it's fine-grained.
- Using plasticity data (assumed to be low), classify as ML (Inorganic silts
with low plasticity).

Importance of Accurate Soil Classification
Proper classification according to USCS standards is crucial for:
- Designing reliable foundations.
- Ensuring stability of slopes and retaining structures.
- Predicting soil behavior under load.
- Planning excavation and earthwork operations.
- Assessing environmental impacts.

Common Challenges in Soil Classification
- Variability in soil samples.
- Overlapping characteristics between different soil types.
- Inaccurate or incomplete grain size data.
- The need for supplementary tests like Atterberg limits or compaction tests.

Applications of Grain Size Distribution in
Engineering Projects
Understanding the grain size distribution and classifying soils accurately
impacts various engineering applications:

1. Foundation Design
- Determines load-bearing capacity.
- Helps select appropriate foundation types (shallow vs. deep).

2. Earthworks and Excavation
- Guides excavation methods based on soil stability.



- Influences compaction techniques.

3. Slope Stability and Retaining Structures
- Assists in assessing erosion risks.
- Guides reinforcement strategies.

4. Environmental and Geotechnical Studies
- Aids in contamination risk assessment.
- Helps in designing landfills and waste containment.

Conclusion
Using the grain size distribution chart effectively allows professionals to
classify soils A and B according to USCS standards with confidence. The
process involves analyzing the percentage passing various sieve sizes,
understanding the soil's gradation, and applying classification symbols
accurately. Proper classification is vital for safe, efficient, and
economical construction and engineering projects. Mastery of interpreting
grain size distribution charts and applying USCS standards ensures that
geotechnical assessments and designs are based on reliable soil data, leading
to safer structures and optimized project outcomes.

Remember: Always complement grain size analysis with other tests like
Atterberg limits, permeability, and compaction to achieve a comprehensive
understanding of soil behavior in your specific project context.

Frequently Asked Questions

What is the purpose of using a grain size
distribution chart in soil classification?
The chart helps determine the soil type by analyzing the distribution of
different grain sizes, which is essential for classification according to
standards like USCS.

How do you classify Soil A and B using the USCS
standards based on the grain size distribution
chart?
By examining the percentage of different grain sizes in the chart, Soil A and
B are classified as either gravel, sand, silt, or clay, following the USCS
grain size and plasticity criteria.



What key parameters from the grain size distribution
chart are used in USCS classification?
Parameters such as the percentages of gravel (>4.75 mm), sand (0.075–4.75
mm), silt (0.005–0.075 mm), and clay (<0.005 mm) are critical for
classification.

Can the grain size distribution chart alone
determine the soil class according to USCS?
While it provides essential information, additional tests like Atterberg
limits are needed for a complete USCS classification, especially for fine-
grained soils.

What features in the grain size distribution chart
indicate a well-graded soil?
A smooth, gradual curve with a wide range of grain sizes and no abrupt jumps
indicates well-graded soil.

How do you identify if Soil A or B is a coarse-
grained or fine-grained soil based on the chart?
If the chart shows a high percentage of gravel or sand, it is coarse-grained;
if it shows high silt or clay content, it is fine-grained.

What is the significance of the D50 value in the
grain size distribution chart for classification?
The D50 value, representing the median grain size, helps identify the
dominant grain size, aiding in classifying the soil as gravel, sand, silt, or
clay.

How does the grain size distribution influence the
engineering properties of Soil A and B?
Soil with larger grains (gravel, sand) generally has higher permeability and
strength, while finer soils (silt, clay) tend to be more cohesive and less
permeable.

Why is it important to compare both Soil A and B to
the USCS standards?
Comparing to USCS standards ensures accurate classification, which is crucial
for determining appropriate engineering design, stability, and construction
practices.



Additional Resources
Use The Grain Size Distribution Chart Below To Classify Soil A And B
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Understanding soil classification is fundamental to geotechnical engineering,
construction, and environmental sciences. Among various methods, the grain
size distribution chart remains one of the most practical and insightful
tools to analyze soil properties. By interpreting the distribution of soil
particles across different size ranges, engineers and scientists can
accurately categorize soils according to standardized systems like the
Unified Soil Classification System (USCS). This article delves into the
process of using a grain size distribution chart to classify two specific
soils—referred to as Soil A and Soil B—according to USCS standards, providing
a comprehensive analytical overview suitable for practitioners and students
alike.

---

Introduction to Grain Size Distribution and
USCS Classification

What is Grain Size Distribution?
Grain size distribution refers to the proportion of soil particles of
different sizes within a soil sample. It is typically expressed as a
percentage passing through various sieve sizes, which helps delineate the
soil's texture—whether it is coarse-grained like gravel and sand or fine-
grained like silt and clay.

Understanding this distribution is vital because it influences key soil
properties such as permeability, compaction behavior, shear strength, and
susceptibility to erosion. The grain size distribution chart graphically
represents this data, plotting the cumulative percentage of soil particles
against their corresponding particle sizes.

Overview of USCS and Its Significance
The Unified Soil Classification System (USCS) provides a standardized
framework for characterizing soils based on grain size and plasticity. It
aids engineers in selecting appropriate foundation types, designing
earthworks, and assessing geotechnical risks.

In USCS, soils are primarily classified into:

- Coarse-grained soils (gravels and sands)



- Fine-grained soils (silts and clays)
- Organic soils (which are generally not classified by grain size but by
other properties)

Each category has specific subtypes based on particle size ranges and
plasticity characteristics, leading to designations like GW (well-graded
gravel), SW (well-graded sand), ML (inorganic silt), CL (clay of low
plasticity), and more.

---

Methodology: Using the Grain Size Distribution
Chart for Classification

Step 1: Obtain and Analyze the Grain Size
Distribution Data
Start with the cumulative grain size distribution curves for Soil A and Soil
B. These curves are typically plotted from laboratory sieve analysis or
hydrometer tests, showing the percentage of soil passing each sieve size.

For each soil:
- Note the percentage passing at key sieve sizes, especially at 4.75 mm (No.
4 sieve), 0.075 mm (No. 200 sieve), and other relevant sizes.
- Identify the grain size ranges where most particles are concentrated.

Step 2: Determine Particle Size Ranges and Gradation
Using the chart, interpret the distribution to determine:
- The dominant grain sizes.
- The presence of uniformly or poorly graded soils.
- The percentage of fine particles (<0.075 mm).

For example, a soil with a high percentage passing the 4.75 mm sieve and
minimal fines is typically classified as a coarse-grained soil, while one
with significant fines is fine-grained.

Step 3: Classify Based on USCS Criteria
Compare the interpreted data against USCS classification criteria:
- Gravel (G): Particles > 4.75 mm.
- Sand (S): Particles between 0.075 mm and 4.75 mm.
- Silt (M): Particles between 0.005 mm and 0.075 mm.
- Clay (C): Particles < 0.005 mm.



Assess the gradation (well-graded vs. poorly graded) based on the shape of
the distribution curve:
- Well-graded: Distribution spans a wide range of sizes with uniformity.
- Poorly graded: Distribution is narrow or uniform.

Further, analyze the plasticity index (if available) to classify fine-grained
soils into ML, CL, OL, or OH groups.

---

Classification of Soil A and B: Detailed
Analysis

Soil A: Grain Size Distribution Insights
Suppose the grain size distribution curve for Soil A reveals:
- 60% passing the No. 4 sieve.
- 50% passing the No. 200 sieve.
- The curve indicates a broad distribution of particle sizes, with
significant amounts of both coarse and fine particles.
- The percentage passing 4.75 mm is high, indicating a predominantly coarse-
grained soil with substantial fines.

Interpretation:
- Since more than 50% of particles are larger than 0.075 mm, and a
significant portion passes through the No. 200 sieve, Soil A likely qualifies
as a coarse-grained soil with considerable fines.
- The wide gradation suggests it might be classified as GW (Well-Graded
Gravel) or GP (Poorly Graded Gravel), depending on the uniformity
coefficient.
- The fines content (passing 0.075 mm) influences whether it’s classified as
GW or SW, depending on the percentage of fines and their plasticity.

USCS Classification:
- If the fines are less than 5% and the particles are well-graded, Soil A may
qualify as GW.
- If fines are more than 12%, and the soil is gravel with fines, classify as
GW-GF or GP-GF if poorly graded.
- If fines are predominantly silts, and the fines are plastic, the soil may
fall into GM (Silts) or GC (Clays).

Soil B: Grain Size Distribution Insights
Suppose Soil B exhibits:
- 25% passing the No. 4 sieve.
- 20% passing the No. 200 sieve.



- The distribution curve shows a concentration of particles between fine sand
and silt sizes.
- Fines constitute a significant portion (more than 12%) of the soil.

Interpretation:
- The high fines content and narrow size range point toward a fine-grained
soil.
- The distribution suggests it is predominantly silty or clayey.

USCS Classification:
- Based on plasticity tests (if available), if the soil shows low plasticity,
it may be classified as ML (Inorganic Silt of Low Plasticity).
- If plasticity is high, then CL (Inorganic Clay of Low Plasticity).
- The percentage of fines and plasticity characteristics determine the final
classification.

---

Understanding the Significance of
Classification Results

Implications for Engineering and Construction
Classifying soils accurately influences design decisions:
- Foundation design: Certain soils like GW and SW are suitable for shallow
foundations, while CL and ML may require special considerations.
- Earthworks and grading: Well-graded soils offer better compaction and
stability.
- Drainage and permeability: Coarse-grained soils like gravels have high
permeability, suitable for drainage systems; fine-grained soils may cause
drainage issues.
- Slope stability: Soil types influence stability assessments, especially in
embankments and retaining structures.

Limitations and Considerations
While grain size distribution charts provide substantial insights, they
should be complemented with:
- Plasticity tests for fine-grained soils.
- Atterberg limits.
- In-situ testing like Standard Penetration Tests (SPT).
- Consolidation and shear strength tests.

---



Conclusion: The Importance of Accurate Soil
Classification
Using the grain size distribution chart to classify soils according to USCS
standards is a critical step in geotechnical investigations. It provides
foundational knowledge that influences design, safety, and sustainability in
construction projects. For Soil A and Soil B, detailed analysis of their
distribution curves allows for precise categorization—whether they are
gravelly, sandy, silty, or clayey—and guides engineers in making informed
decisions about their use and treatment.

In sum, mastery of interpreting grain size distribution charts and
understanding USCS classification criteria empowers engineers to address the
complexities of soil behavior, ensuring safe and efficient engineering
practices. As soil conditions vary widely across locations, this analytical
approach remains indispensable for advancing geotechnical knowledge and
construction excellence.
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