
astm d2922

astm d2922 is a standardized test method widely used in civil engineering and
construction to determine the density of soil and soil-aggregate in place by
nuclear methods. This standard plays a critical role in ensuring the quality
and stability of earthwork and pavement construction projects. The procedure
involves using a nuclear gauge to measure soil density and moisture content
non-destructively, enabling rapid and accurate field assessments.
Understanding astm d2922, its applications, methodology, and safety
considerations is essential for geotechnical engineers, construction
professionals, and quality control personnel. This article provides an in-
depth exploration of astm d2922, covering its scope, equipment requirements,
operational procedures, advantages, limitations, and safety protocols. The
following sections will guide readers through the essential aspects of this
important soil testing standard.

Overview of ASTM D2922

Equipment and Materials Used

Test Procedure

Applications and Importance

Advantages and Limitations

Safety and Regulatory Considerations

Overview of ASTM D2922

ASTM D2922, titled "Standard Test Method for Density of Soil and Soil-
Aggregate in Place by Nuclear Methods (Shallow Depth)," is designed to
measure the density and moisture content of soils using nuclear radiation
technology. Developed by ASTM International, this test method provides a
reliable and rapid means of determining in-place soil density, which is a
critical parameter in soil compaction and quality assurance of earthwork. The
procedure uses a nuclear gauge that emits gamma radiation to assess the
soil's density and neutron radiation to measure moisture content. This
standardized approach enables consistent and repeatable density measurements
across different construction sites and soil types.

Scope and Purpose

The scope of astm d2922 encompasses in-place density determination for soils
and soil-aggregate mixtures at shallow depths, typically up to 12 inches (300
mm). It is primarily used in the construction of highways, embankments, and
other civil structures where soil compaction is essential for stability and
load-bearing capacity. The method is applicable to a variety of soil types,
including granular and cohesive soils, and is suitable for both laboratory
and field testing. The main purpose is to verify that soil compaction meets
project specifications and to identify areas requiring additional compaction.



Principles of Nuclear Density Testing

The test relies on the interaction of gamma and neutron radiation with soil
particles and moisture. The nuclear gauge contains a radioactive source,
commonly cesium-137 for gamma rays and americium-241/beryllium for neutrons.
Gamma rays emitted from the source penetrate the soil and are scattered by
the soil's atoms; the intensity of the scattered radiation correlates with
soil density. Neutrons are slowed down primarily by hydrogen atoms in water
molecules, allowing measurement of soil moisture content. Together, these
readings allow calculation of dry density, a key factor in soil compaction
assessment.

Equipment and Materials Used

The successful execution of astm d2922 requires specific equipment and
materials designed for nuclear soil density testing. The primary instrument
is a nuclear density gauge, which must comply with regulatory standards for
radiation safety and calibration.

Nuclear Density Gauge

This device incorporates a sealed radioactive source and detectors to measure
the intensity of gamma and neutron radiation after interaction with soil.
Modern gauges are portable, battery-operated, and capable of providing
immediate readings of soil density and moisture content. The gauge typically
includes a built-in display, control buttons, and data logging capabilities.

Calibration and Accessories

Proper calibration of the nuclear gauge is essential for accurate
measurements. Calibration involves using reference materials of known density
and moisture content to adjust the gauge readings. Accessories include
calibration blocks, density rings, and protective cases. Operators must also
use personal protective equipment (PPE) when handling the gauge to ensure
safety.

Other Materials

Additional materials may include a flat base plate to provide a consistent
measurement surface, marking tools to identify test locations, and
documentation tools to record test results. A shovel or auger may be
necessary to prepare the test surface by removing debris or loose material.

Test Procedure

The procedure outlined in astm d2922 is designed for efficient field
application while maintaining accuracy and repeatability. The following steps
summarize the standard approach to conducting the nuclear density test.



Site Preparation

Before testing, the soil surface should be cleared of loose material, debris,
and vegetation. A smooth, flat surface is essential to ensure consistent
contact between the gauge and the soil. If necessary, the surface is lightly
compacted to simulate field conditions without altering the soil density
significantly.

Gauge Placement and Measurement

The nuclear gauge is placed firmly on the prepared soil surface. The operator
activates the device to emit gamma and neutron radiation into the soil.
Measurement times vary but typically range from 30 seconds to several
minutes, depending on soil type and gauge settings. The gauge then displays
the wet density and moisture content values.

Calculations and Data Recording

Using the gauge readings, the dry density is calculated by adjusting the wet
density for moisture content. These values are compared against project
specifications to assess compaction quality. Multiple readings are usually
taken across the site to account for variability. All results are documented
for quality control and reporting purposes.

Frequency and Locations of Testing

Testing frequency depends on project requirements and soil variability.
Common practice includes testing at regular intervals along embankments,
subgrades, and fill layers. Locations are selected to represent different
soil zones and compaction efforts, ensuring comprehensive coverage.

Applications and Importance

ASTM D2922 is integral to numerous aspects of construction and geotechnical
engineering, providing vital information about soil conditions and compaction
quality.

Construction Quality Control

The primary application of astm d2922 is in quality control during earthwork
and pavement construction. Ensuring proper soil compaction reduces settlement
risks, improves load-bearing capacity, and enhances overall structural
integrity. The rapid testing capability allows real-time adjustments to
compaction processes, minimizing costly rework.

Geotechnical Investigations

Geotechnical engineers utilize nuclear density tests to characterize in-situ
soil conditions for design and analysis. Accurate density measurements inform
calculations of soil strength, permeability, and stability, crucial for



foundation design, slope stability assessments, and retaining structures.

Road and Highway Construction

In highway construction, adherence to compaction specifications is critical
for pavement durability and performance. ASTM D2922 facilitates compliance
verification for subgrade and base layers, helping to prevent premature
pavement failures and reduce maintenance costs.

Advantages and Limitations

Understanding the strengths and weaknesses of the astm d2922 method is
essential for its effective application in the field.

Advantages

Speed: Provides immediate results, enabling timely decision-making.

Non-destructive: Does not require soil removal or disturbance beyond
surface preparation.

Accuracy: Offers reliable density and moisture measurements when
properly calibrated.

Portability: Compact and easy to transport to multiple test locations.

Versatility: Applicable to a wide range of soil types and conditions.

Limitations

Radiation Safety: Requires strict adherence to safety protocols due to
the use of radioactive sources.

Depth Limitation: Effective only for shallow depths, typically up to 12
inches.

Soil Type Sensitivity: Less accurate in soils with high organic content
or very coarse aggregates.

Equipment Cost: Nuclear gauges can be expensive and require specialized
training for operation.

Environmental Restrictions: Some locations restrict or prohibit nuclear
gauge use due to regulatory concerns.



Safety and Regulatory Considerations

Because astm d2922 involves radioactive materials, strict safety and
regulatory compliance is mandatory. Operators and organizations must follow
federal, state, and local regulations governing the possession, use,
transportation, and storage of nuclear gauges.

Radiation Safety Protocols

Personnel must be trained and certified in radiation safety practices. Proper
handling, storage in shielded containers, and routine maintenance minimize
exposure risks. Use of personal dosimeters and adherence to time, distance,
and shielding principles are standard precautions.

Regulatory Compliance

Agencies such as the Nuclear Regulatory Commission (NRC) and equivalent state
bodies regulate nuclear gauge licensing and inspections. Compliance includes
record keeping, reporting, and periodic audits. Violations can result in
fines, license revocation, or other penalties.

Disposal and Decommissioning

End-of-life nuclear gauges must be disposed of or decommissioned following
strict regulatory guidelines to ensure environmental and public safety. This
process involves coordination with authorized disposal facilities and
regulatory agencies.

Frequently Asked Questions

What is ASTM D2922?

ASTM D2922 is a standard test method developed by ASTM International for
measuring the density of soil and soil-aggregate in place by nuclear methods.

What equipment is used in ASTM D2922 testing?

The test uses a nuclear density gauge that emits gamma radiation to measure
the density of soil or soil-aggregate in place.

What types of materials can be tested using ASTM
D2922?

ASTM D2922 is primarily used for soils and soil-aggregate materials in
construction and geotechnical engineering.

Why is ASTM D2922 important in construction projects?

This test method provides a quick and accurate measurement of in-place soil



density, which is critical for ensuring proper compaction and structural
stability.

How does ASTM D2922 differ from ASTM D3017?

While ASTM D2922 measures soil density using nuclear methods, ASTM D3017
measures moisture content using nuclear techniques; both tests are often
performed together for comprehensive soil analysis.

What safety precautions are necessary when performing
ASTM D2922?

Operators must be trained and certified to handle nuclear gauges, and follow
strict safety protocols to minimize radiation exposure.

Can ASTM D2922 be used for all soil types?

ASTM D2922 is suitable for most soil types, but extremely dry or rocky soils
may require calibration or alternative methods.

How accurate is the ASTM D2922 method?

ASTM D2922 provides highly accurate density measurements, typically within
±1.5% of the actual soil density when properly calibrated and performed by
trained personnel.

Additional Resources
1. Understanding ASTM D2922: Laboratory Methods for Soil Density Measurement
This book provides a comprehensive overview of ASTM D2922, which outlines the
nuclear density gauge method for soil density determination. It covers
theoretical principles, equipment calibration, and practical applications in
geotechnical and construction projects. Readers will gain insights into
proper testing procedures and data interpretation to ensure accurate field
measurements.

2. Soil Testing and Analysis Techniques: Emphasizing ASTM Standards
Focusing on various ASTM standards including D2922, this book explores
multiple soil testing methodologies essential for civil engineering and
environmental studies. Detailed chapters explain the significance of nuclear
density tests alongside other compaction and moisture content assessments.
Practical case studies help readers understand the integration of these tests
in quality control processes.

3. Geotechnical Engineering Field Testing Handbook
This handbook encompasses a wide range of field testing methods used in
geotechnical engineering, with a dedicated section on ASTM D2922. The text
delves into the operational principles of nuclear density gauges, safety
considerations, and troubleshooting tips. Ideal for engineers and
technicians, it bridges the gap between theory and field practice.

4. Construction Quality Control: Soil Compaction and Density Testing
A detailed guide focused on maintaining construction quality through
effective soil compaction testing, highlighting ASTM D2922 procedures. It
discusses the importance of accurate soil density measurements in roadworks,



embankments, and foundations. The book also addresses common challenges and
solutions encountered during field testing.

5. Nuclear Density Gauge Applications in Civil Engineering
This book explores the use of nuclear density gauges as prescribed by ASTM
D2922 in various civil engineering projects. Topics include radiation safety,
calibration protocols, and data analysis techniques. It serves as a practical
reference for professionals seeking to implement or improve nuclear gauge
testing on site.

6. Standards for Soil Compaction Testing: ASTM and Beyond
An authoritative resource on soil compaction testing standards, this book
compares ASTM D2922 with other relevant standards worldwide. It highlights
the advantages and limitations of each method and provides guidance on
selecting appropriate tests based on project requirements. The text is
complemented by illustrative examples and best practice tips.

7. Fundamentals of Soil Mechanics with ASTM Testing Methods
Integrating soil mechanics theory with practical ASTM testing methods, this
book covers the principles behind soil density and compaction tests including
ASTM D2922. It offers a balanced approach suitable for students and
practitioners, explaining how laboratory and field tests inform design
decisions. Diagrams and sample calculations enhance comprehension.

8. Radiation Safety and Handling for Nuclear Density Gauges
Dedicated to the safety aspects of using nuclear density gauges in accordance
with ASTM D2922, this book addresses regulatory compliance, safe handling
procedures, and emergency protocols. It is an essential read for technicians
and supervisors to minimize risks associated with radioactive materials in
soil testing.

9. Advances in Soil Density Measurement Technologies
This forward-looking book examines recent technological developments related
to soil density measurement, including enhancements to methods outlined in
ASTM D2922. It discusses innovations in sensor technology, data acquisition,
and analysis software. The book is valuable for engineers and researchers
aiming to adopt cutting-edge solutions in soil testing.

Astm D2922

ASTM D2922: Mastering the Standard Test Method for
Density and Specific Gravity of Plastics by
Displacement

Are you struggling to accurately determine the density and specific gravity of your plastic materials?
Inconsistent results, unreliable testing methods, and a lack of understanding of ASTM D2922 are
costing you time, money, and potentially your product's quality. This comprehensive guide will equip
you with the knowledge and practical skills to confidently navigate ASTM D2922, ensuring accurate
and reliable results every time. Say goodbye to guesswork and hello to precise material

https://registers.wiki/wwu2/astm-d2922.pdf


characterization.

This ebook, ASTM D2922: A Practical Guide to Density and Specific Gravity Determination in
Plastics, provides a step-by-step approach to mastering this crucial standard.

Contents:

Introduction: Understanding the Importance of Density and Specific Gravity in Plastics
Chapter 1: ASTM D2922 – A Detailed Explanation: Breaking down the standard's requirements and
methodology.
Chapter 2: Equipment and Materials: A comprehensive guide to the necessary apparatus and their
proper selection.
Chapter 3: Sample Preparation: Essential techniques for ensuring representative and accurate
sample preparation.
Chapter 4: Step-by-Step Testing Procedure: A clear, illustrated guide to performing the test
according to the ASTM D2922 standard.
Chapter 5: Data Analysis and Reporting: Understanding how to interpret results and create
compliant reports.
Chapter 6: Troubleshooting Common Issues: Identifying and resolving problems encountered during
testing.
Chapter 7: Applications and Interpretations: Exploring the practical uses of density and specific
gravity data in various plastics applications.
Conclusion: Reinforcing key concepts and emphasizing the importance of consistent testing
practices.

# ASTM D2922: A Practical Guide to Density and Specific Gravity Determination in Plastics

Introduction: Understanding the Importance of Density
and Specific Gravity in Plastics

Density and specific gravity are fundamental properties of plastics, critical for material
identification, quality control, and product design. ASTM D2922 provides a standardized method for
determining these properties using the displacement method, ensuring consistent and reliable
results across different laboratories and testing environments. Understanding and correctly applying
this standard is crucial for any professional involved in the plastics industry, from researchers and
manufacturers to quality control inspectors. Inaccurate density and specific gravity measurements
can lead to incorrect material selections, process inefficiencies, and ultimately, product failures. This
guide provides a comprehensive overview of ASTM D2922, equipping you with the knowledge and
skills to master this important standard.



Chapter 1: ASTM D2922 – A Detailed Explanation

ASTM D2922, "Standard Test Method for Density and Specific Gravity of Plastics by Displacement,"
outlines a precise procedure for measuring the density and specific gravity of plastics using the
displacement method. This method involves immersing a known mass of the plastic sample in a
liquid of known density and measuring the volume of liquid displaced. The standard specifies the
acceptable types of liquids (typically water or other suitable liquids based on the sample's
properties), temperature control, and the calculation methods for determining density and specific
gravity. Understanding the nuances of the standard is key to achieving accurate and reliable results.
The standard also addresses specific considerations for different types of plastic materials and
shapes. Factors such as sample size, porosity, and potential absorption of the displacement liquid
are all carefully addressed within the standard. A thorough understanding of these factors is vital for
minimizing errors and ensuring the validity of the results.

Chapter 2: Equipment and Materials

Accurate density and specific gravity determination relies heavily on the precision and calibration of
the equipment used. ASTM D2922 outlines the necessary apparatus, including:

Analytical balance: A high-precision balance capable of measuring mass to a sufficient degree of
accuracy.
Pycnometer or displacement device: This is the core of the testing process. Pycnometers are
precisely calibrated glass vessels, while displacement devices can be a variety of apparatuses
designed to accurately measure liquid volume displacement. The specific type of device will depend
on the sample's shape and size.
Thermometer: An accurate thermometer for monitoring the temperature of the liquid and ensuring
adherence to the standard's temperature specifications.
Suitable liquid: Water is often used as the displacement liquid but other liquids may be necessary
depending on the sample's properties. The liquid's density must be accurately known.
Desiccator: For controlled sample drying prior to testing, especially critical with samples prone to
moisture absorption.

The selection and proper calibration of this equipment are crucial. Regular calibration and
maintenance are vital for ensuring the accuracy and reliability of the results.

Chapter 3: Sample Preparation

Proper sample preparation is paramount for obtaining accurate and representative results. This
chapter details the importance of:



Sample Selection: Obtaining a representative sample of the plastic material that accurately reflects
the bulk properties. This might involve taking multiple samples from different locations within a
larger batch.
Sample Cleaning: Removing any extraneous materials or contaminants from the sample’s surface.
Methods of cleaning will vary depending on the material and contaminant.
Sample Size and Shape: The sample’s dimensions must be appropriate for the chosen testing
apparatus. The standard provides guidance on sample size and shape.
Sample Drying: Removing any moisture from the sample surface, which is critical for obtaining
accurate density and specific gravity measurements. The drying method will depend on the material
and should be appropriate for avoiding sample damage or degradation.

Chapter 4: Step-by-Step Testing Procedure

This chapter provides a detailed, step-by-step guide to performing the ASTM D2922 test:

1. Weighing the sample: Accurately weighing the dry sample using the analytical balance.
2. Filling the pycnometer/displacement device: Filling the device with the chosen liquid at the
specified temperature.
3. Adding the sample: Carefully adding the sample to the liquid-filled device.
4. Measuring the displaced liquid volume: Determining the volume of liquid displaced by the sample.
This is done by either measuring the remaining liquid volume or using a dedicated displacement
device.
5. Temperature control: Maintaining the specified temperature throughout the process.
6. Calculations: Using the measured values (sample weight, liquid volume, liquid density) to
calculate density and specific gravity using the formulas outlined in ASTM D2922.

Chapter 5: Data Analysis and Reporting

This section explains how to accurately interpret the obtained data and create compliant reports,
including:

Calculating density and specific gravity: Applying the correct formulas outlined in the standard.
Uncertainty analysis: Assessing the uncertainty associated with the measurements and calculations,
which is crucial for understanding the reliability of the results.
Reporting the results: Presenting the findings in a clear and concise manner, complying with the
reporting requirements specified in the standard. This includes units, temperatures, and any
relevant observations.



Chapter 6: Troubleshooting Common Issues

This section addresses common problems encountered during testing, including:

Air bubbles trapped in the pycnometer: How to properly eliminate air bubbles to ensure accurate
measurements.
Sample absorption of the displacement liquid: Strategies for handling samples that absorb the liquid,
and selection of appropriate liquids.
Inconsistent temperature control: The impact of temperature fluctuations on the accuracy of results
and mitigation strategies.
Errors in weighing or volume measurement: Techniques to minimize and identify these errors.

Chapter 7: Applications and Interpretations

This chapter explores the practical applications of density and specific gravity data in various
plastics-related fields, including:

Material identification: Using density and specific gravity to distinguish between different types of
plastics.
Quality control: Monitoring the consistency of plastic materials throughout the manufacturing
process.
Product design: Utilizing density and specific gravity data to optimize product design and
performance.
Material compatibility: Evaluating the compatibility of different plastic materials.

Conclusion

Mastering ASTM D2922 is essential for anyone working with plastics. By understanding the
standard's requirements and following the procedures outlined in this guide, you can ensure
accurate, reliable density and specific gravity determinations, leading to improved quality control,
more efficient manufacturing processes, and ultimately, higher-quality products.

FAQs



1. What is the difference between density and specific gravity? Density is mass per unit volume,
while specific gravity is the ratio of a substance's density to the density of a reference substance
(usually water).

2. Can I use any liquid for the displacement method? No, the liquid must be chemically compatible
with the plastic sample and its density must be accurately known.

3. How important is temperature control in ASTM D2922? Temperature significantly affects density
and specific gravity; precise temperature control is critical for accurate results.

4. What if my sample is porous? Porous samples will require special considerations and may
necessitate alternative testing methods.

5. How do I handle air bubbles during testing? Air bubbles will cause inaccurate results. Take care
to eliminate them.

6. What is the acceptable level of uncertainty in ASTM D2922? The acceptable uncertainty level will
depend on the specific application and precision required.

7. Can I use this method for all types of plastics? While generally applicable, certain plastics might
require modifications to the procedure.

8. Where can I find a certified laboratory to perform this test? Search for accredited laboratories
specializing in plastics testing.

9. What are the potential consequences of inaccurate density and specific gravity measurements?
Inaccurate results can lead to improper material selection, production problems, and product
failures.

Related Articles:

1. Understanding Plastic Material Properties: An overview of key plastic properties and their
importance.
2. Methods for Determining the Density of Solids: Comparing various methods for measuring
density, including ASTM D2922.
3. Quality Control in Plastics Manufacturing: The role of testing and quality control in ensuring
consistent product quality.
4. Common Plastic Types and Their Applications: A guide to different types of plastics and their uses.
5. The Impact of Temperature on Polymer Properties: Exploring how temperature affects the
properties of plastics.
6. Advanced Techniques for Plastics Analysis: Exploring more advanced techniques, such as
spectroscopic methods.
7. Safety Considerations When Handling Plastics: Precautions and best practices when working with
plastic materials.
8. ASTM D792: Another Standard Test Method for Density: Comparing and contrasting ASTM D2922
with ASTM D792, another method for determining the density of plastics.
9. Interpreting Material Data Sheets for Plastics: How to interpret information on material data



sheets relevant to density and specific gravity.

  astm d2922: Geotechnical Investigation Methods Roy E. Hunt, 2006-10-31 The investigation
phase is the most important segment of any geotechnical study. Using the correct methods and
properly interpreting the results are critical to a successful investigation. Comprising chapters from
the second edition of the revered Geotechnical Engineering Investigation Handbook, Geotechnical
Investigation Methods offers clear, conc
  astm d2922: Design and Construction of RCRA/CERCLA Final Covers United States.
Environmental Protection Agency, 1991
  astm d2922: Geotechnical Ground Investigation Myint Win Bo, 2022-03-18 Geotechnical
investigation, which is usually implemented to obtain baseline information of ground and
groundwater, is the focus of this book. Authored by practitioner and academic who is extensively
involved in geotechnical ground investigations over four continents, this book covers both large
scale preliminary ground investigation and intrusive detailed investigation, as well as specialized
in-situ testing to obtain advanced geotechnical parameters of soils. Both surface and borehole
geophysical methods used in geotechnical investigation, including methods of sampling and tools to
obtain good quality soil samples are also discussed and presented in the book.Written for advanced
undergraduate and graduate students, researchers and practitioners in the fields of geotechnical
engineering, geoenvironmental engineering, and ground investigation, the book also provides
guidelines on presenting factual geotechnical data and preparing factual reports.Related Link(s)
  astm d2922: Index of Specifications and Standards , 2005
  astm d2922: Guide to Technical Resources for the Design of Land Disposal Facilities ,
1989
  astm d2922: Index of U.S. Nuclear Standards William J. Slattery, 1977
  astm d2922: NBS Special Publication , 1977
  astm d2922: Process Design Manual , 1995
  astm d2922: Zortman and Landusky Mines Reclamation Plan Modifications and Mine
Life Extensions , 1996
  astm d2922: Immobilization Technology Seminar Center for Environmental Research
Information (U.S.), 1989
  astm d2922: Design and Construction Issues at Hazardous Waste Sites , 1991
  astm d2922: Cone Penetration Testing 2018 Michael A. Hicks, Federico Pisanò, Joek Peuchen,
2018-06-13 Cone Penetration Testing 2018 contains the proceedings of the 4th International
Symposium on Cone Penetration Testing (CPT’18, Delft, The Netherlands, 21-22 June 2018), and
presents the latest developments relating to the use of cone penetration testing in geotechnical
engineering. It focuses on the solution of geotechnical challenges using the cone penetration test
(CPT), CPT add-on measurements and companion in-situ penetration tools (such as full flow and free
fall penetrometers), with an emphasis on practical experience and application of research findings.
The peer-reviewed papers have been authored by academics, researchers and practitioners from
many countries worldwide and cover numerous important aspects, ranging from the development of
innovative theoretical and numerical methods of interpretation, to real field applications. This is an
Open Access ebook, and can be found on www.taylorfrancis.com.
  astm d2922: National Voluntary Laboratory Accreditation Program Paul R. Martin, 1994
  astm d2922: Land Exchange Between National Park Service/Gettysburg National Park
and Gettysburg College United States. Congress. House. Committee on Government Operations.
Environment, Energy, and Natural Resources Subcommittee, 1994
  astm d2922: Design and Construction of Urban Stormwater Management Systems American
Society of Civil Engineers, 1993-01-01 Prepared byØtheØTask Committee of the Urban Water
Resources Research Council of ASCE. Copublished by ASCE and the Water Environment Federation.
Design and Construction of Urban Stormwater Management Systems presents a comprehensive



examination of the issues involved in engineering urban stormwater systems. This Manual?which
updates relevant portions of Design and Construction of Sanitary and Storm Sewers, MOP
37?reflects the many changes taking place in the field, such as the use of microcomputers and the
need to control the quality of runoff as well as the quantity. Chapters are prepared by authors with
experience and expertise in the particular subject area. The Manual aids the practicing engineer by
presenting a brief summary of currently accepted procedures relating to the following areas:
financial services; regulations;Ø surveys and investigations;Ø design concepts and master
planning;Ø hydrology and water quality;Ø storm drainage hydraulics; andØ computer modeling.
  astm d2922: Directory of Accredited Laboratories NVLAP (Program : U.S.), 2002
  astm d2922: Waste Treatment in the Metal Manufacturing, Forming, Coating, and
Finishing Industries Lawrence K. Wang, Nazih K. Shammas, Yung-Tse Hung, 2016-04-19
Comprehensive in its scope and directly applicable to daily waste management problems of specific
industries, Waste Treatment in the Metal Manufacturing, Forming, Coating, and Finishing Industries
covers hazardous industrial waste treatment, renovation, and reuse in the metal manufacturing,
forming, coating, enameling, and finishing industries. It
  astm d2922: Geotechnical Engineering Investigation Handbook Roy E. Hunt, 2005-04-12 The
Geotechnical Engineering Investigation Handbook provides the tools necessary for fusing geological
characterization and investigation with critical analysis for obtaining engineering design criteria.
The second edition updates this pioneering reference for the 21st century, including developments
that have occurred in the twen
  astm d2922: Design of Landfills and Integrated Solid Waste Management Amalendu
Bagchi, 2004-02-13 By combining integrated solid waste management with the traditional coverage
of landfills, this new edition offers the first comprehensive guide to managing the entire solid waste
cycle, from collection, to recycling, to eventual disposal. * Includes new material on source
reduction, recycling, composting, contamination soil remediation, incineration, and medical waste
management. * Presents up-to-date chapters on bioreactor landfills, wetland mitigation, and landfill
remediation. * Offers comprehensive coverage of the role of geotechnical engineering in a wide
variety of environmental issues.
  astm d2922: Vitrification Technologies for Treatment of Hazardous and Radioactive Waste ,
1992
  astm d2922: Handbook of Advanced Industrial and Hazardous Wastes Treatment
Lawrence K. Wang, Yung-Tse Hung, Nazih K. Shammas, 2009-11-04 Most industrial and hazardous
waste management resources cover the major industries and provide conventional in-plant pollution
control strategies. Until now however, no book or series of books has provided coverage that
includes the latest developments in innovative and alternative environmental technology, design
criteria, managerial decision met
  astm d2922: Information Circular , 1977
  astm d2922: Soils in Construction Don C. Warrington, W. L. Schroeder, 2019-05-06 Most
geotechnical books on soil mechanics or foundations focus exclusively on the needs of engineers. But
the increasing complexity of the construction environment requires construction and engineering
managers to know more about engineering requirements. Soils in Construction provides students in
those disciplines with the necessary background to make informed decisions about soils. Every
chapter of the Sixth Edition has been thoroughly updated, with all examples made even more clear
and easier for students to follow. Many photos illustrate the concepts and applications of soils and
geotechnical structures throughout the book. An appendix detailing lab procedures allow the book to
serve those courses with a lab component while still maintaining flexibility for those without.
  astm d2922: Tailings and Mine Waste '08 The Organizing Committee of the 12th International
Conference on Tailings and Mine Waste, 2008-11-17 Tailings and Mine Waste08 contains papers
from the twelfth annual Tailings and Mine Waste Conference, held by Colorado State University of
Fort Collins, Colorado. The purpose of this series of conferences is to provide a forum for discussion
and establishment of dialogue among all people in the mining industry and environmental



community regardin
  astm d2922: Moving longwall shield supports at the York Canyon mine, Raton, N. Mex Richard
H. Oitto, David W. Wisecarver, William E. Sikes, 1977
  astm d2922: Design Guide for Metal and Nonmetal Tailings Disposal R. L. Soderberg, Richard
A. Busch, 1977
  astm d2922: Department Of Defense Index of Specifications and Standards Alphabetical
Listing Part I July 2005 ,
  astm d2922: Sustainable Construction Materials and Technologies Yoon-Moon Chun,
Peter Claisse, Tarun R. Naik, Eshmaiel Ganjian, 2020-11-26 The construction materials industry is a
major user of the world’s resources. While enormous progress has been made towards sustainability,
the scope and opportunities for improvements are significant. To further the effort for sustainable
development, a conference on Sustainable Construction Materials and Technologies was held at
Coventry University, Coventry, U.K., from June 11th - 13th, 2007, to highlight case studies and
research on new and innovative ways of achieving sustainability of construction materials and
technologies. This book presents selected, important contributions made at the conference. Over
190 papers from over 45 countries were accepted for presentation at the conference, of which
approximately 100 selected papers are published in this book. The rest of the papers are published
in two supplementary books. Topics covered in this book include: sustainable alternatives to natural
sand, stone, and Portland cement in concrete; sustainable use of recyclable resources such as fly
ash, ground municipal waste slag, pozzolan, rice-husk ash, silica fume, gypsum plasterboard
(drywall), and lime in construction; sustainable mortar, concrete, bricks, blocks, and backfill; the
economics and environmental impact of sustainable materials and structures; use of construction
and demolition wastes, and organic materials (straw bale, hemp, etc.) in construction; sustainable
use of soil, timber, and wood products; and related sustainable construction and rehabilitation
technologies.
  astm d2922: Description and Sampling of Contaminated Soils J. Russell Boulding, 2017-09-29
This second edition of EPA's bestselling book, Description and Sampling of Contaminated Soils: A
Field Guide, Second Edition, has been revised and significantly expanded over the original edition.
An ideal reference for anyone involved in site investigations, this guide describes how to determine
the amount and extent of soil contamination and potential for movement of contaminants in the soil
and groundwater. It contains checklists, tables, and step-by-step descriptions of methods and
procedures for: Cost-effective, detailed site investigations for evaluating the potential for
contaminant transport Field collection of information on soil engineering properties required for
remediation selection and design This guide also features an adaptation of soil description
procedures used by the U.S. Soil Conservation Service (SCS) for investigating contaminated sites.
The SCS soil description and classification procedures, when used in combination with the Unified
Soil Classification System currently used by geologists and engineers, greatly improves
contaminated site assessments.
  astm d2922: Base Compaction Specification Feasibility Analysis , 2012 The objective of
this research is to establish the technical engineering and cost analysis concepts that will enable
WisDOT management to objectively evaluate the feasibility of switching construction specification
philosophies for aggregate base. In order to accomplish this goal, field and laboratory testing
programs were conducted on existing HMA pavements and on base layers under construction as
well as comprehensive survey was conducted on highway agencies practices pertaining to base layer
construction in the U.S. and Canada. This research proposed construction specifications for
aggregate base course layers.
  astm d2922: Ohio River Shoreline, Paducah, Kentucky Reconstruction Project United
States. Office of the Assistant Secretary of the Army (Civil Works), 2012
  astm d2922: Municipal Waste Disposal Crisis United States. Congress. House. Committee on
Energy and Commerce. Subcommittee on Transportation, Tourism, and Hazardous Materials, 1987
  astm d2922: Evaluation of Bridge Approach Settlement Mitigation Methods Sam



Helwany, Therese Ellen Koutnik, 2007
  astm d2922: Site Assessment and Remediation Handbook Martin N. Sara, 2003-06-27
Completely revised and updated, the Second Edition of Site Assessment and Remediation Handbook
provides coverage of new procedures and technologies for an expanded range of site investigations.
With over 700 figures, tables, and flow charts, the handbook is a comprehensive resource for
engineers, geologists, and hydrologists conducting site investi
  astm d2922: Department Of Defense Index of Specifications and Standards Federal
Supply Class Listing (FSC) Part III November 2005 ,
  astm d2922: Construction Quality Assurance for Hazardous Waste Land Disposal Facilities ,
1986
  astm d2922: Training and Reference Manual for Special Inspectors Houman John Parsaie,
2001-10-24 This manual has been prepared for use as a reference materials for their day to day
inspection business and for assistance in the training of new inspectors. This is also a supplement to
applicable Standards, such as ASTM, ACI, AWS, etc. as well as building codes, such as UBC, SBC,
etc.; thus, any references made in this manual reflects to the applicable code and/or standard test
method. Inspection is the observation of construction for conformance with the approved design
documents. It shall not be relied upon by others as guarantee or acceptance of work, nor shall it in
any manner relieve any contractor or other party from their obligations and responsibilities under
the construction contract, or generally accepted industry custom, or building codes and standards.
Included in this manual are materials for other testing and inspection, for which there are currently
no special training program or certifications available or offered. H. John Parsaie, Ph.D. Seattle,
Washington
  astm d2922: Geotechnical Engineering Handbook Braja M. Das, 2011 The Geotechnical
Engineering Handbook brings together essential information related to the evaluation of
engineering properties of soils, design of foundations such as spread footings, mat foundations,
piles, and drilled shafts, and fundamental principles of analyzing the stability of slopes and
embankments, retaining walls, and other earth-retaining structures. The Handbook also covers soil
dynamics and foundation vibration to analyze the behavior of foundations subjected to cyclic
vertical, sliding and rocking excitations and topics addressed in some detail include: environmental
geotechnology and foundations for railroad beds.
  astm d2922: Information Circular , 1977
  astm d2922: Geotechnical Engineering Nagaratnam Sivakugan, Braja M. Das, 2009
Geotechnical Engineering: A Practical Problem Solving Approach covers all of the major
geotechnical topics in the simplest possible way adopting a hands-on approach with a very strong
practical bias. You will learn the material through worked examples that are representative of
realistic field situations whereby geotechnical engineering principles are applied to solve real-life
problems.
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