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When working with geotechnical engineering and soil mechanics, core sample
data serves as a vital foundation for analyzing soil properties, determining
stability, and designing appropriate foundations. In this article, we will
delve into how to interpret and calculate key parameters based on a provided
set of core sample data: [20] K, Md Phi 22 0.08 51 0.1 315 0.125. Our goal is
to break down this data and perform relevant calculations to understand soil
behavior better.

---

Understanding Core Sample Data in Geotechnical
Engineering

Core sample data represents measurements obtained from drilling into soil or
rock formations. These measurements provide critical information about the
soil's physical and mechanical properties, which influence engineering
decisions.

Common Parameters in Core Sample Data

In the data provided, several parameters are listed, each representing
specific soil properties:

- K (Coefficient of Permeability or Earth Pressure Coefficient): Indicates
how easily water flows through soil or the stress distribution.
- Md (Mean or Median Diameter): Represents the average particle size in the
soil sample.
- Phi (Φ - Angle of Internal Friction): Describes the shear strength of the
soil.
- Additional Values (22, 0.08, 51, 0.1, 315, 0.125): These could correspond
to various measurements such as unit weight, porosity, or other properties
depending on context.

Understanding how these parameters relate and what calculations can be
performed provides insight into soil stability, compressibility, and
permeability.

---



Deciphering the Core Sample Data

Let's analyze the data step by step.

Breakdown of Data Points

| Parameter | Value | Possible Interpretation |
|-----------------------|---------|------------------------------------------
--------------|
| [20] | — | Could be a sample number or identifier |
| K | 22 | Likely the coefficient of permeability or earth pressure
coefficient |
| Md | 0.08 | Median particle diameter, probably in mm |
| Phi | 51 | Angle of internal friction in degrees |
| 0.1 | — | Could be porosity or another property |
| 315 | — | Possibly unit weight (kg/m³) or another measurement |
| 0.125 | — | Could be a ratio such as void ratio or specific gravity |

> Note: The exact meaning of each value depends on context; here we interpret
based on common geotechnical parameters.

---

Key Calculations Using Core Sample Data

Based on the data, several important calculations can be performed, such as:

1. Calculating the Soil's Cohesion and Internal Frictional Resistance
2. Estimating Permeability and Hydraulic Conductivity
3. Determining the Soil's Bearing Capacity
4. Calculating Void Ratio and Porosity
5. Estimating Shear Strength

Let's explore each in detail.

---

1. Calculating Shear Strength Parameters

The shear strength of soil is often expressed as:

\[ \tau = c + \sigma \tan \phi \]

Where:

- \( c \) = cohesion (kPa)



- \( \sigma \) = normal stress (kPa)
- \( \phi \) = internal friction angle (degrees)

Assuming the soil is cohesionless (common for sandy soils), the shear
strength simplifies to:

\[ \tau = \sigma \tan \phi \]

Given:

- \( \phi = 51^\circ \)

Suppose the normal stress \( \sigma \) is 100 kPa:

\[ \tau = 100 \times \tan 51^\circ \approx 100 \times 1.2349 \approx 123.49\,
\text{kPa} \]

This calculation provides an estimate of the shear resistance at a given
normal stress.

---

2. Estimating Permeability (K)

The value K = 22 could represent the coefficient of permeability, often
expressed in units such as cm/sec or m/sec depending on context.

- If K is permeability in m/sec:

\[ K = 22 \times 10^{-6} \text{ m/sec} \]

- Hydraulic Conductivity:

Using the Hazen's formula for sandy soils:

\[ K = C \times (D_{10})^2 \]

Where:

- \( C \) = a constant (often 1 or 1.8 for different units)
- \( D_{10} \) = particle diameter in mm

Given \( D_{50} \approx 0.08\, \text{mm} \), the permeability can be
estimated.

---



3. Calculating Void Ratio and Porosity

From the data, if the value 0.125 represents the void ratio \( e \):

\[ e = 0.125 \]

Porosity \( n \) is related to void ratio:

\[ n = \frac{e}{1 + e} \]

\[ n = \frac{0.125}{1 + 0.125} = \frac{0.125}{1.125} \approx 0.111 \text{ or
} 11.1\% \]

This indicates the soil's porosity, which impacts permeability and
compressibility.

---

Applying Soil Mechanics Principles to Core Data

Understanding and interpreting core sample data requires familiarity with
soil mechanics principles. The following points provide guidance:

- Use of Particle Size Distribution: The median diameter \( Md \) helps
classify soil type (sand, silt, clay). For example, \( Md = 0.08\, \text{mm}
\) suggests fine sand.
- Internal Friction Angle \( \phi \): Critical for stability analysis, slope
design, and bearing capacity.
- Permeability \( K \): Influences drainage design, seepage analysis, and
foundation stability.
- Void Ratio \( e \): Affects compressibility, settlement, and consolidation
behavior.

---

Practical Applications of Calculations Based on
Core Data

These calculations have direct applications in geotechnical engineering
projects:

- Foundation Design: Ensuring the soil can support structures without
excessive settlement.
- Slope Stability: Analyzing shear strength parameters to prevent landslides.
- Seepage and Drainage: Designing drainage systems based on permeability.



- Earthwork Planning: Estimating settlement and compaction needs.

---

Conclusion

Interpreting core sample data like [20] K, Md Phi 22 0.08 51 0.1 315 0.125 is
essential for informed geotechnical design and analysis. By understanding the
parameters involved and performing relevant calculations—such as shear
strength, permeability, void ratio, and porosity—engineers can make sound
decisions to ensure safety and efficiency in construction projects.

This comprehensive approach underscores the importance of detailed data
analysis in geotechnical engineering, enabling accurate assessments of soil
behavior and stability critical for successful project outcomes.

---
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Note: For precise calculations, always confirm the units of the provided data
and adapt formulas accordingly.

Frequently Asked Questions

What is the significance of the core sample data
provided in the calculation?
The core sample data provides specific measurements such as K, Md, Phi, and
other values that are essential for calculating properties like permeability,
porosity, or other geological parameters relevant to the analysis.

How do you interpret the values '20' and '22' in the
core sample data?
The values '20' and '22' likely represent specific measurements or
identifiers such as core length, depth, or sample number, which are used as
parameters in the calculation process.



What does the value '0.08' associated with K signify
in the context of core sample analysis?
The value '0.08' associated with K typically indicates a property such as
permeability or a related petrophysical parameter, which influences fluid
flow or other properties in the geological formation.

How is the 'Md Phi 22' value used in the
calculation?
The 'Md Phi 22' value, which likely refers to a measured porosity or related
parameter, is used as a critical input in calculating properties like
permeability, porosity, or other formation characteristics.

What does the sequence '0.1 315 0.125' represent in
this core sample data?
These values probably correspond to additional measurements such as
permeability, saturation, or other formation properties, which are used in
the calculation formulas to determine specific petrophysical metrics.

How can the provided data be used to calculate
formation properties such as permeability or
porosity?
By applying empirical or theoretical formulas that incorporate these
parameters—like K, Md, Phi, and others—you can compute formation properties
such as permeability and porosity, which are vital for reservoir
characterization.

What is the importance of understanding the units
associated with each data point in the calculation?
Understanding the units ensures accurate calculations and meaningful
interpretation of the results, as mixing incompatible units can lead to
incorrect conclusions about formation properties.

Are there standard formulas or methods to process
this type of core sample data for reservoir
evaluation?
Yes, standard methods such as the Kozeny-Carman equation, Archie’s law, or
empirical correlations are often used to process core sample data and
evaluate properties like permeability and porosity in reservoir studies.



Additional Resources
In-Depth Analysis of Core Sample Data: Calculations and Interpretations

Understanding core sample data is fundamental in geological and engineering
disciplines, especially when evaluating subsurface formations for resource
extraction, environmental assessment, or geotechnical engineering. The
dataset provided offers a glimpse into key parameters that can influence
decisions related to drilling, reservoir characterization, or engineering
design. This comprehensive review aims to dissect the given data—“Using The
Following Core Sample Data, Calculate The Following. [20] K, Md Phi 22 0.08
51 0.1 315 0.125”—and explore its implications, calculations, and
significance in detail.

---

Interpreting the Core Sample Data: An Overview

Before delving into calculations, it’s crucial to understand what each
component of the dataset likely represents. Although the data appears
condensed, typical core analysis parameters include permeability, porosity,
mineral composition, and grain size distribution, among others.

Given Data Breakdown:

- Number of samples or measurements: 20 (possibly indicating the number of
data points or core segments)
- K: Likely refers to permeability (measured in Darcies or millidarcies)
- Md: Commonly used to denote median grain size (possibly in millimeters or
phi units)
- Phi (Φ): Grain size distribution in phi units
- Remaining numerical values: 22, 0.08, 51, 0.1, 315, 0.125 — possibly
representing other core parameters such as porosity, density, or specific
measurements.

Since the instructions specify calculations based on this data, we will
interpret each element and the potential calculations involved.

---

Deciphering Core Parameters: K, Md, Phi, and
Additional Data



Permeability (K)
Permeability indicates how easily fluids can flow through the porous media.
High permeability suggests good flow capacity, essential in reservoir
engineering.

- Typical units: Darcies or millidarcies (mD)
- Implication: A permeability of 22 mD (assuming the data point ‘22’)
suggests moderate flow capacity, common in sandstone reservoirs.

Median Grain Size (Md)
Median grain size, often denoted as Md, indicates the grain size at which 50%
of the sample’s volume is finer.

- Units: Usually in millimeters (mm) or phi units
- In this dataset: Md = 0.08 (assuming mm), indicating fine-grained
sediments, possibly silt or fine sand.

Grain Size Distribution (Phi units)
Phi (Φ) is a logarithmic scale used to measure grain size:

\[
\Phi = -\log_2(\text{grain size in mm})
\]

- Values provided: 22, 51, 315, and 0.1, 0.125
- Interpretation: The range of phi values can help categorize sediments:

- Phi 22: Very fine grains or possibly a different parameter
- Phi 51: Extremely fine or representing a different measurement
- Phi 315: Likely an error or a specific index
- The other small decimal values (0.1, 0.125) could be porosity or other
properties.

Given the lack of units, assumptions must be made, and calculations will be
based on typical interpretations.

---

Core Calculations: Step-by-Step Approach

The goal is to compute specific parameters or derived values based on the
provided data. Common calculations include permeability-porosity
relationships, grain size distribution effects, and other petrophysical
properties.



---

1. Calculating Porosity (if applicable)

While not explicitly given, porosity is often estimated from grain size and
permeability data. If we assume the decimal values (0.08, 0.1, 0.125)
represent porosity, then:

- Porosity (ϕ): 8%, 10%, and 12.5% respectively.

Alternatively, if these are not porosity, then further data would be
required.

---

2. Estimating the Kozeny-Carman Equation for
Permeability

The Kozeny-Carman equation relates permeability (K) to porosity (ϕ) and grain
size (d):

\[
K = \frac{C \times d^2 \times \phi^3}{(1 - \phi)^2}
\]

Where:

- \(C\) is a constant (~5 for sands)
- \(d\) is the average grain diameter
- \(\phi\) is porosity (fractional form)

Assuming:

- \(d\) = Md = 0.08 mm = 0.00008 m
- \(\phi\) = 0.10 (for example)

Calculations:

\[
K = \frac{5 \times (0.00008)^2 \times (0.10)^3}{(1 - 0.10)^2}
\]

\[
K = \frac{5 \times 6.4 \times 10^{-9} \times 1 \times 10^{-3}}{(0.9)^2}
\]

\[



K = \frac{5 \times 6.4 \times 10^{-12}}{0.81} \approx \frac{3.2 \times
10^{-11}}{0.81} \approx 3.95 \times 10^{-11} \, \text{m}^2
\]

Converting to Darcy:

\[
1\, \text{Darcy} \approx 9.87 \times 10^{-13}\, \text{m}^2
\]

So,

\[
K \approx \frac{3.95 \times 10^{-11}}{9.87 \times 10^{-13}} \approx 40\,
\text{Darcy}
\]

This is significantly higher than the provided 22 mD, suggesting the need to
adjust porosity assumptions or recognize the limitations of the model.

---

3. Grain Size Distribution Analysis Using Phi Scale

Using the phi scale, we can estimate the grain size distribution:

\[
d = 2^{-\Phi} \text{mm}
\]

For example:

- Phi 22:

\[
d = 2^{-22} \text{mm} \approx 2.38 \times 10^{-7} \text{mm}
\]

which is extremely fine, possibly indicating clay-sized particles.

- Phi 51:

\[
d = 2^{-51} \text{mm} \approx 4.44 \times 10^{-16} \text{mm}
\]

which is not physically meaningful, indicating possible data inconsistency or
different parameters.



Alternatively, these large phi values might be identifiers or indices rather
than actual grain sizes. If so, then the key takeaway is that the data set
may include grain size categories or other categorical parameters.

---

Implications of the Data and Calculated Results

Understanding what the data suggests about the core sample's properties can
influence reservoir evaluation, geotechnical planning, or environmental
assessment.

Key points:

- The permeability of 22 mD indicates moderate fluid flow potential, typical
of fine sands or siltstones.
- The median grain size of 0.08 mm suggests fine-grained sediments, possibly
indicating low permeability zones.
- Variations in porosity (assumed to be between 8% and 12.5%) can
significantly influence fluid storage capacity.
- The wide range of phi values suggests a diverse grain size distribution,
which affects flow heterogeneity and reservoir quality.

---

Advanced Considerations and Practical
Applications

Reservoir Characterization:

- Combining permeability and porosity data helps estimate effective reservoir
quality.
- Grain size distribution influences the heterogeneity of the formation;
finer grains typically reduce permeability.
- Understanding the relation between grain size and permeability supports
modeling fluid flow and predicting production rates.

Engineering Design:

- Data informs the selection of drilling mud weights and casing designs to
manage formation pressures.
- Knowledge of pore structure and grain size helps in designing hydraulic
fracturing treatments.

Environmental Impact:



- Fine-grained formations tend to have lower permeability, reducing
contaminant migration risks.
- Accurate characterization ensures responsible resource development and
environmental safety.

---

Limitations and Further Data Requirements

While the analysis provides valuable insights, limitations exist:

- Ambiguity in unit specifications and data labels complicates precise
calculations.
- Additional parameters such as core density, porosity (if not already
assumed), and mineralogy are needed for comprehensive modeling.
- Grain size distributions could benefit from sieving data or image analysis
for more accurate assessments.
- The large phi values require clarification—are they indices, identifiers,
or actual measurements?

To enhance analysis, acquiring the following would be beneficial:

- Precise units for each parameter
- Complete grain size distribution curves
- Core porosity and density measurements
- Measurements of mineral composition and cementation effects

---

Conclusion: Integrative Understanding of Core
Sample Data

The provided core sample data, though limited in explicit context, offers a
foundation for fundamental petrophysical and geological calculations. Through
interpreting permeability, grain size, and potential porosity, we can infer
formation quality, fluid flow potential, and reservoir heterogeneity.
Practical application of models like the Kozeny-Carman equation, coupled
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