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How Our Written Courses Work 
This document is the course text. You may review this material at your leisure 
before or after you purchase the course.  
After the course has been purchased, review the technical material and then 
complete the quiz at your convenience.  
A Certificate of Completion is available once you pass the exam (70% or greater). 
If a passing grade is not obtained, you may take the quiz as many times as 
necessary until a passing grade is obtained). 
If you have any questions or technical difficulties, please call (508) 298-4787 or 
email us at admin@PDH Pro.com. 
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Module 1: Identification and Classification of Soil and Rock 

Learning Objectives 
By the end of this section, you will be able to: 

• Identify soil and rock deposits based on their geologic origin and mode of occurrence. 

• Classify soil specimens using the Unified Soil Classification System (USCS) and AASHTO methods. 

• Evaluate the engineering properties and risks associated with special materials such as 

expansive soils, collapsible soils, and karst formations. 

Executive Summary: Accurate soil and rock identification is the foundation of geotechnical design. 

Engineers must look beyond simple physical descriptions to understand the geologic origin and mode of 

occurrence, as these factors dictate the uniformity and predictability of engineering properties across a 

site. 

Introduction 
This section presents criteria for soil and rock identification and classification based on internationally 

accepted standards. Common soils and rocks are discussed as well as special materials, such as 

expansive and collapsing soils, permafrost, limestone, coral formations, and quick clays. 

Soil Deposits 
Soils are masses of solid particles with voids containing gas or liquid. From a geologic standpoint, soils 

are classified by origin (e.g., transported, residual) and mode of occurrence (e.g., aeolian, alluvial, 

glacial). 

Geologic Origin and Mode of Occurrence 

Soils with similar origin and mode of occurrence are expected to have comparable engineering 

properties. A study of local geology should precede major subsurface exploration to identify potential 

site challenges. 
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Table 1-1: Principal Soil Deposits in Terms of Origin 

 

Table 1-2: Principal Soil Deposits by Mode of Occurrence
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Table 1-2: Principal Soil Deposits by Mode of Occurrence (Continued) 

 

Soil Visual Description, Identification, and Classification 
Professional practice distinguishes between Visual Description (sensory), Identification (field 

determination), and Classification (laboratory tests). 

Definitions (ASTM D2487) 

• Boulders: Particles not passing 12-inch square opening. 

• Cobbles: Passing 12-inch, retained on 3-inch sieve. 

• Gravel: Passing 3-inch, retained on No. 4 sieve. 

o Coarse: Retained on 3/4-inch. Fine: Passing 3/4-inch. 

• Sand: Passing No. 4, retained on No. 200 sieve. 

o Coarse: Retained on No. 10. Medium: No. 10 to No. 40. Fine: No. 40 to No. 200. 

• Clay: Particles passing No. 200 exhibiting plasticity and dry strength. 

• Silt: Nonplastic particles passing No. 200 with little dry strength. 
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Visual Description and Identification (ASTM D2488) 

Visual examination and simple manual tests are used to describe and identify soils in the field. 

Descriptors for All Soils 

• Color: Describe moist sample; Munsell charts are helpful. 

• HCl Reaction: Describe as None (no bubbles), Weak (slow bubbles), or Strong (violent reaction). 

• Moisture: Dry (dusty), Moist (damp), or Wet (visible free water). 

• Odor: Describe if organic or unusual. 

Descriptors for Fine-Grained Soils 

• Consistency: * Very Soft: Thumb penetrates > 1 inch. 

o Soft: Thumb penetrates ~ 1 inch. 

o Firm: Thumb indents ~ 1/4 inch. 

o Hard: Indented by thumbnail. 

o Very Hard: Cannot be indented by thumbnail. 

• Structure: Stratified, Laminated, Fissured, Slicken-sided, Blocky, Lensed, or Homogeneous. 

Descriptors for Coarse-Grained Soils 

• Angularity: Angular, Subangular, Subrounded, or Rounded. 

  

Figure 1-1: Typical Angularity of Bulky Grains (after Sowers 1979) 

• Cementation: Weak, Moderate, or Strong. 

• Hardness: Describe if particles fracture when struck by a hammer. 
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Identification of Fine-Grained Soils  

Identification is based on four manual tests: 

1. Dry Strength: Crushing an air-dried ball. 

2. Dilatancy: Water reaction upon shaking/squeezing. 

3. Toughness: Rolling 1/8-inch threads at the plastic limit. 

4. Plasticity: Classification based on thread rolling and kneading. 

Table 1-3: Classification of Fine-grained Soils 

 

Unified Soil Classification System (ASTM D2487) 

The USCS uses grain-size distribution and Atterberg Limits (Liquid Limit and Plasticity Index) to 

categorize soil into 15 groups. 

  

Figure 1-2: Plasticity Chart 
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