OJT Training Module Cover Sheet

Title: 414 How to sample for engineering tests.

Type: X Skill 0O Knowledge

Performance Objective: Trainee will be able to ...
o Demonstrate proper collection and handling of soil samples.
¢ Recognize common soil mechanics tests.

Target Proficiency:
1 Awareness [1 Understanding [1 Perform w/ Supervision
X Apply Independently [1 Proficiency, can teach others

Trainer Preparation:
e Trainer should be familiar with the assigned reading/review material in the lesson
plan that follows.
o If possible, time the training so that it coincides with a sampling project.

Special Requirements:
Initiate an external learning request with a SF-182 in Aglearn for this activity. Instructions
and a template are located on the training webpages for OJT modules.

Prerequisite Modules:
¢ 406 Understand the standard procedures for sampling soils—overview.
e 413 How to prepare, handle, and ship samples to the KSSL.

Notes:
None

Authors:
Shawn McVey

Approved by:
Marc Crouch




The Five-Step OJT Cycle for Procedural Training
(Skill)
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OJT Module Lesson

Title: 414 How to sample for engineering tests.

WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY

Trainer and trainee review objectives of module.

Trainer and trainee read/review:

Cycle step 1 e Attached Soil Mechanics.pdf prepared by
the National Design, Construction, and Soll
Mechanics Center.

If training is provided during a project sampling
activity, trainer determines the types of tests that will
Cycle step 2 be requested and demonstrates how to collect the
sample (bulk or core) as well as how much sample
to collect for these tests.

Trainer asks the trainee to collect a portion of the
samples with supervision. Have the trainee assist

Cycle step 3 with completing documentation for these samples.

Trainer asks the trainee to collect a portion of the
Cycle step 4 samples without supervision. Have the trainee
complete documentation for these samples.

Answer any questions. Repeat any steps as
necessary. During project activities, assign the

Cycle step 5 trainee the task of handling and preparing samples.




OJT Module Lesson Measurement of Learning

Title: 414 How to sample for engineering tests.

WHAT

WHY, WHEN, WHERE, HOW, SAFETY, QUALITY

Prepare and ship samples during
project activities.

During project activities, assign this task to the
trainee. Sign off on performance when target
proficiency is achieved.

SF-182

Trainee and/or supervisor access Aglearn to verify completion of the module via its

SF-182.




	SF-182


United States Department of Agriculture USDA N RCS
Natural Resources Conservation Service

National Design, Construction and Soll
Mechanics Center

Soil Mechanics Laboratories

ODbjectives

» Explain services of Soil Mechanics Center laboratories
» Explain Soil Mechanics Laboratory procedures

e List sample size requirements for most commonly
performed tests



Presenter

Presentation Notes

The soil mechanics center conducts engineering property tests and index tests on soils for determining slope stability, settlement, seepage and filter design, and geotechnical recommendations. There are two soil mechanics laboratories. One is in Lincoln, NE. The other is in Ft. Worth, TX.

The objectives of this presentation are listed above.







United States Department of Agriculture USDA N RCS
Natural Resources Conservation Service

Examples of Laboratory Services

 Perform Index Tests on samples

« Perform Engineering Property
Tests

 Perform Analyses if Requested
— Slope Stability
— Settlement

— Seepage, including filter
design

e Provide SMR with Geotechnical
Recommendations









Presenter

Presentation Notes

The soil mechanics lab receives several types of samples, including bulk and core samples.
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Undisturbed Samples




Presenter

Presentation Notes

Undisturbed samples are taken to ensure that a high-quality sample can be obtained for testing. These core samples will contain no contamination from overlying horizons. Undisturbed sampling is typically recommended for the analysis of volatile compounds.
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Soil Mechanics Tests

 Two Broad Categories of Soll Tests

e Tests are sometimes laboratory and
sometimes field tests, or both

—Engineering Property Tests
—Index Property Tests
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Engineering Properties

 Engineering Properties Tests are
Quantitative Measurements of Soll
Behavior

 The measured properties are used In
engineering analyses to make
guantitative predictions of behavior
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Standard Index —

e Moisture Content (as-received or natural), ASTM
D2216

o Particle Size Analysis (Hydrometer, <#10), ASTM
D422

Sieve Analysis (when applicable), ASTM D6913
or C136 (also covered in D422)

Atterberg Limits, ASTM D4318
Classification (USCS), ASTM D2487




Presenter

Presentation Notes

Examples of standard index tests that can be performed at the soil mechanics lab. The associated ASTM International document (formerly known as the American Society for Testing and Materials) is listed for each index test.








Presenter

Presentation Notes

This is the receiving and processing area for all samples sent to the lab.








Presenter

Presentation Notes

Particle size analysis (PSA) is measured by the hydrometer method.








Presenter

Presentation Notes

Testing for Atterberg limits. Atterberg limits are a basic measure of the nature of fine-grained soil. In soil survey, this test is used to develop liquid limit (LL), plastic limit (PL), and plasticity index (PI). The behavior and consistency of soil at different moisture contents are measured, and the boundary between each moisture content is based on changes in the soil behavior.
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Commonly performed Index
Tests o

o Atterberg Limits
— Liquid Limit
— Plastic Limit T

— Plasticity Index
=LL-PL




Presenter

Presentation Notes

Examples of how the Atterberg limits are determined. Plasticity Index = liquid limit – plastic limit.
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Presenter

Presentation Notes

Compaction tests are typically done incrementally and vary according to properties of the soil, such as rock fragment content. Upper right is a close-up of B compaction test. The sample will typically be compacted in three layers and is based on a full cylinder. 
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Engineering Properties

 Engineering Property Tests
—Shear Strength
—Consolidation
—Permeability
—Shrink/Swell
—Miscellaneous



Presenter

Presentation Notes

Examples of engineering property tests that can be performed at the soil mechanics lab.
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Commonly performed
Engineering Property Tests

e Shear Strength
— Triaxial UU
— Triaxial CU

—Direct (CD)

—Unconfined Compressive Strength (q,,)

—Field and laboratory torvane tests









Presenter

Presentation Notes

The triaxial shear test is a method to measure the mechanical properties of soils. The principle behind the test is that the stress applied in the vertical direction can be different from the stress applied in the horizontal direction. This produces a non-hydrostatic stress state, which contains shear stress.
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Presenter

Presentation Notes

Consolidation testing is used to estimate the rate and amount of settling. The test determines the rate and magnitude of soil consolidation when the soil is restrained laterally and loaded axially.
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Presenter

Presentation Notes

The labs in Lincoln and Ft. Worth combined have equipment for running 25 flexible wall permeability tests at a time. The tests are performed to develop design and construction parameters for compacted soil liners used in lowering the seepage rates from animal waste storage ponds and lagoons. As used in this test, the property being measured is the hydraulic conductivity of the soil.





United States Department of Agriculture
Natural Resources Conservation Service




Presenter

Presentation Notes

Waste storage facilities with earthen liners will often require soil mechanics testing to ensure that compaction will achieve seepage limits.
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Soil/Bentonite Liners




Presenter

Presentation Notes

Earthen liners that do not meet seepage limits may require the addition of bentonite clay as a liner to achieve seepage restrictions.
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ONRG

Aowa Creek Watershed Site 31A
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Presenter

Presentation Notes

Seepage not the only consideration in dams. Other considerations are the filter design within the dam, slope stability, and settlement.





USDA N RCS

Rehabilitation of
Existing Sites
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Sample Size Requirements - For Samples
with less than 10% gravel

« Small Sample e 5pounds

— Gradation,
Atterberg, Natural
Water Content

 Large Sample 50 pounds
— Compaction
— Permeability, Shear

— Also Index tests
above



Presenter

Presentation Notes

See Geology Note 5 and Chapter 3 of the National Engineering Manual for specific sample size requirements.
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Sample Size Requirements - For Samples
with between 10 and 50% gravel

« Small Sample e 20 pounds

— Gradation,
Atterberg, Natural
Water Content

e Large Sample * /5 pounds
— Compaction
— Permeability, Shear

— Also Index tests
above



Presenter

Presentation Notes

See Geology Note 5 and Chapter 3 of the National Engineering Manual for sample size requirements.
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Sample Size Requirements - For Samples
with more than 50% gravel

« Small Sample e 40 pounds

— Gradation,
Atterberg, Natural
Water Content

 Large Sample 100 pounds
— Compaction
— Permeability, Shear

— Also Index tests
above



Presenter

Presentation Notes

See Geology Note 5 and Chapter 3 of the National Engineering Manual for sample size requirements.






		National Design, Construction and Soil Mechanics Center��Soil Mechanics Laboratories

		Examples of Laboratory Services

		Slide Number 3

		Undisturbed Samples

		Soil Mechanics Tests

		Engineering Properties

		Slide Number 7

		Slide Number 8

		Slide Number 9

		Slide Number 10

		Commonly performed Index Tests

		Slide Number 12

		Engineering Properties

		Commonly performed Engineering Property Tests

		Slide Number 15

		Slide Number 16

		Flex Wall Permeability Testing

		Warren Snodgrass AWSP, NE

		Soil/Bentonite Liners

		Aowa Creek Watershed Site 31A

		Slide Number 21

		Sample Size Requirements - For Samples with less than 10% gravel

		Sample Size Requirements - For Samples with between 10 and 50% gravel

		Sample Size Requirements - For Samples with more than 50% gravel



