
cpt cone penetrometer test

cpt cone penetrometer test is a widely utilized in-situ soil investigation method that provides valuable data
for geotechnical engineering and foundation design. The CPT cone penetrometer test involves pushing a
cone-shaped probe into the ground at a controlled rate to measure soil resistance and other parameters
continuously. This test offers rapid, reliable, and high-resolution subsurface profiling, making it essential for
assessing soil stratigraphy, soil strength, and other critical soil properties. Various industries, including
construction, environmental engineering, and offshore projects, rely on CPT for efficient site
characterization. This article explores the principles, equipment, procedures, applications, advantages, and
limitations of the CPT cone penetrometer test, providing a comprehensive overview for engineers and
geotechnical professionals.
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Principles of CPT Cone Penetrometer Test
The fundamental principle of the CPT cone penetrometer test involves pushing a cone penetrometer into
the soil at a constant rate—usually 2 cm/s—and measuring the resistance encountered by the cone tip and
the friction sleeve. The test measures two primary parameters: the tip resistance (qc) and the sleeve
friction (fs). These measurements help to identify soil types, stratification, and mechanical properties such as
shear strength and relative density. Additionally, some CPT devices are equipped with pore pressure
sensors to measure the pore water pressure during penetration, providing further insights into soil
behavior under stress.

Measurement Parameters
The CPT cone penetrometer test records several key parameters that characterize subsurface soils:



Tip Resistance (qc): The force exerted on the cone tip per unit area, indicating soil strength and
density.

Sleeve Friction (fs): The frictional resistance on the sleeve surface, which helps distinguish soil types
and cohesion.

Pore Water Pressure (u): Measured by piezocone CPT equipment to assess soil drainage and
consolidation properties.

Penetration Depth: The depth at which measurements are recorded provides a continuous soil
profile.

Soil Behavior and Stratigraphy
By analyzing the variations in tip resistance, sleeve friction, and pore pressure with depth, engineers can
interpret soil layers, estimate relative density, and classify soil types such as sands, silts, clays, and peat. The
continuous profile obtained from CPT allows for accurate mapping of subsurface conditions, essential for
foundation design and geotechnical analysis.

Equipment and Procedure
The equipment used for the CPT cone penetrometer test consists primarily of the cone penetrometer unit,
hydraulic pushing system, data acquisition system, and sometimes a pore pressure sensor. The device is
typically mounted on a truck or tracked vehicle capable of exerting the necessary force to penetrate the soil
to the desired depth.

Cone Penetrometer Unit
The cone penetrometer comprises a cone tip, usually with a standardized area of 10 cm², attached to a
cylindrical sleeve. The cone tip is fitted with load cells that measure tip resistance, while the sleeve
measures friction. Modern CPT cones may also incorporate sensors for pore water pressure, soil
temperature, and electrical conductivity.

Testing Procedure
The procedure for conducting the CPT cone penetrometer test involves several key steps:



Site Preparation: Clear and level the testing area to enable equipment access.1.

Equipment Setup: Position the CPT rig over the test location and calibrate sensors.2.

Penetration: Push the cone penetrometer into the soil at a constant rate of 2 cm/s while continuously3.
recording data.

Data Acquisition: Collect tip resistance, sleeve friction, and pore pressure readings throughout4.
penetration.

Completion and Retrieval: Withdraw the cone and prepare for subsequent tests or data analysis.5.

Types of CPT Tests
There are various types of CPT cone penetrometer tests tailored to specific soil investigation needs. These
variations enhance the capabilities of the traditional CPT.

Standard CPT
The standard CPT measures tip resistance and sleeve friction only, providing basic soil strength and
stratigraphy data. It is widely used for general geotechnical site characterization.

Piezocone Test (CPTu)
The piezocone test includes a pore pressure sensor near the cone tip, enabling measurement of pore water
pressure during penetration. This data assists in evaluating soil consolidation, permeability, and effective
stress conditions, particularly for saturated or fine-grained soils.

Seismic CPT (SCPT)
The seismic CPT integrates geophones or accelerometers to measure shear wave velocity (Vs) and
compressional wave velocity (Vp). This information provides dynamic soil properties relevant for
earthquake engineering and site response analysis.



Interpretation of CPT Data
Interpreting data from the CPT cone penetrometer test involves analyzing the measured parameters to
derive meaningful geotechnical information about the subsurface soils.

Soil Classification
One of the primary objectives of CPT data interpretation is soil classification. Empirical correlations between
tip resistance, sleeve friction, and pore pressure allow for distinguishing between sands, silts, clays, and
organic soils. Soil behavior type (SBT) charts, such as Robertson’s chart, are commonly used tools for
classification based on normalized CPT parameters.

Estimation of Soil Properties
CPT results are used to estimate important soil properties, including:

Relative Density: Assessing the compaction state of granular soils.

Shear Strength: Evaluating undrained shear strength of cohesive soils.

Overconsolidation Ratio: Determining preloading history and stress state in clays.

Soil Stratigraphy: Mapping soil layers and interfaces for design purposes.

Limitations in Data Interpretation
While CPT provides continuous and detailed data, interpretation requires experience and consideration of
site-specific factors. Factors such as soil heterogeneity, presence of gravel or cobbles, and equipment
limitations can affect data accuracy. Complementary tests and borehole data may be used to validate CPT
interpretations.

Applications of CPT Cone Penetrometer Test
The CPT cone penetrometer test is employed in a diverse range of geotechnical engineering applications
due to its efficiency and reliability.



Foundation Design and Soil Profiling
Engineers use CPT data to design foundations by assessing soil bearing capacity, settlement potential, and
stratigraphy. Continuous soil profiles aid in selecting appropriate foundation types such as shallow footings,
piles, or mat foundations.

Liquefaction Assessment
CPT is instrumental in evaluating liquefaction potential in seismic regions. By analyzing tip resistance and
soil behavior type, engineers can estimate susceptibility to soil liquefaction during earthquakes, informing
mitigation strategies.

Environmental and Geotechnical Investigations
CPT is utilized for environmental site assessments, landfill investigations, and contamination studies. The
method allows for rapid subsurface characterization with minimal disturbance, facilitating remediation
planning and risk analysis.

Offshore and Marine Engineering
In offshore projects, CPT tests are conducted from platforms or vessels to evaluate seabed conditions for
offshore structures, pipelines, and wind turbine foundations. Specialized CPT equipment designed for
marine environments ensures reliable data acquisition.

Advantages and Limitations
The CPT cone penetrometer test offers numerous advantages, making it a preferred soil investigation
technique, though certain limitations exist.

Advantages

Rapid and Continuous Profiling: Provides high-resolution soil data with continuous measurement as
the cone penetrates.

Cost-Effective: Typically faster and less expensive than traditional drilling and sampling methods.

Minimal Soil Disturbance: In-situ testing preserves natural soil structure and conditions.



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

Enhanced Data Sets: Integration with pore pressure and seismic sensors offers comprehensive
geotechnical information.

Limitations

Restricted in Coarse-Grained Soils: Presence of gravel, cobbles, or boulders can impede cone
penetration and damage equipment.

Limited Direct Sampling: CPT does not retrieve soil samples for laboratory testing, requiring
complementary methods.

Interpretation Complexity: Requires experienced professionals to accurately interpret data and
correlate with site conditions.

Depth Limitations: Equipment and pushing capacity can limit penetration depth, especially in very
dense or hard soils.

Frequently Asked Questions

What is a CPT Cone Penetrometer Test?
The CPT (Cone Penetrometer Test) is an in-situ testing method used to determine the geotechnical
properties of soils by pushing a cone-shaped penetrometer into the ground at a constant rate and measuring
resistance.

What are the main components of a CPT cone penetrometer?
The main components include a cone tip, friction sleeve, rods, and a data acquisition system that records tip
resistance and sleeve friction during penetration.

How does the CPT test help in soil classification?
CPT results provide continuous profiles of tip resistance and sleeve friction, which can be analyzed to
estimate soil type, stratigraphy, and relative density without the need for extensive sampling.



What types of soils can be tested using the CPT cone penetrometer?
CPT is effective for testing fine-grained soils, sands, silts, and some soft rock formations, but it is less
effective in very dense gravels or soils with large cobbles and boulders.

What parameters are measured during a CPT test?
The primary parameters measured are the cone tip resistance (qc), sleeve friction (fs), and pore water
pressure (u) when equipped with a piezocone.

What is the difference between a standard CPT and a piezocone test
(CPTu)?
A piezocone test (CPTu) includes a pore pressure sensor that measures pore water pressure in addition to
tip resistance and sleeve friction, providing more detailed soil behavior information.

How is CPT data used in foundation design?
CPT data helps engineers estimate bearing capacity, settlement, and soil strength parameters, which are
critical inputs for designing foundations and other geotechnical structures.

What are the advantages of using CPT over traditional soil sampling?
CPT provides rapid, continuous, and cost-effective soil profiling with minimal disturbance compared to
traditional borehole sampling and lab testing methods.

Are there any limitations or challenges associated with CPT testing?
Limitations include difficulty penetrating very dense or gravelly soils, potential equipment damage in
rocky ground, and the need for expert interpretation of data.

How is CPT data interpreted to estimate soil parameters like friction
angle and undrained shear strength?
Empirical correlations and soil behavior type charts are used to interpret CPT measurements such as tip
resistance and sleeve friction to estimate soil parameters like friction angle and undrained shear strength.

Additional Resources
1. Fundamentals of CPT: Cone Penetration Testing in Soil Investigation
This book provides a comprehensive overview of the Cone Penetration Test (CPT) methodology,



equipment, and interpretation techniques. It covers the principles behind CPT, data acquisition, and its
applications in geotechnical site characterization. Readers will gain insights into how CPT data assists in soil
classification, stratigraphy, and engineering design. The book is ideal for students and professionals seeking a
solid foundation in CPT.

2. Advanced Cone Penetration Testing for Geotechnical Engineering
Focusing on recent advancements, this text delves into enhanced CPT technologies such as piezocone
(CPTu), seismic CPT (SCPT), and their integration with other site investigation methods. It discusses data
analysis, modeling, and the use of CPT for challenging soil conditions. Practical case studies illustrate the
application of advanced CPT techniques in complex projects. This resource is suitable for engineers and
researchers aiming to deepen their expertise.

3. Cone Penetration Testing in Geotechnical Practice
This practical guide emphasizes the use of CPT in everyday geotechnical engineering work. It explains
how to plan CPT investigations, interpret results, and apply findings in foundation design and ground
improvement. The book also addresses limitations and troubleshooting during site testing. Clear illustrations
and real-world examples make it a valuable manual for practitioners.

4. Soil Behavior and Classification Using Cone Penetration Tests
Exploring the relationship between CPT data and soil properties, this book details methods for soil
classification and prediction of engineering parameters from CPT measurements. It covers empirical
correlations, soil behavior types, and the interpretation of pore pressure data. The text is essential for
geotechnical engineers focused on soil characterization and parameter estimation.

5. Integrated Site Characterization with CPT and Geophysical Techniques
This volume presents an integrated approach combining CPT with geophysical methods like seismic
surveys and electrical resistivity. It highlights the benefits of multi-method investigations for accurate
subsurface profiling. The book includes case studies demonstrating improved site characterization and risk
assessment. It is aimed at geotechnical consultants and site investigation specialists.

6. Design and Analysis of Foundations Using Cone Penetration Test Data
Dedicated to foundation engineering, this book explains how CPT data informs the design of shallow and
deep foundations. Topics include bearing capacity, settlement analysis, and pile design based on CPT results.
The text bridges theory and practice with design examples and calculation procedures. Engineers involved
in foundation design will find this resource highly useful.

7. Environmental Applications of Cone Penetration Testing
This book explores the role of CPT in environmental site assessments, including contamination detection
and monitoring. It discusses specialized CPT tools and sensors used to evaluate soil and groundwater
conditions. The text addresses regulatory requirements and case studies on remediation projects.
Environmental engineers and consultants will benefit from this focused treatment.

8. Seismic Cone Penetration Testing: Theory and Practice



Focusing on seismic CPT, this book covers the theory behind measuring shear wave velocity and soil
dynamic properties using CPT techniques. It explains instrumentation, data processing, and interpretation
for dynamic site characterization. The book is valuable for geotechnical engineers working on earthquake
engineering and site response analysis.

9. Cone Penetration Testing: Quality Control and Assurance
This book addresses quality management aspects of CPT operations, including equipment calibration, field
procedures, and data validation. It provides guidelines to ensure reliable and consistent CPT results for
engineering projects. The text also discusses standards and best practices to minimize errors and
uncertainties. Project managers and site supervisors will find this guide essential for maintaining high-
quality CPT investigations.
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and CPTu performance in geotechnical engineering, i.e., bearing capacity, settlement, liquefaction,
soil classification and shear strength prediction - Introduces soft computing methods for processing
soil properties and pile bearing capacity via CPT and CPTu - Explains CPT and CPTu testing methods
which allows for the continuous, or virtually continuous, record of ground conditions
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Penetration Testing: Methods and Interpretation discusses the history, applications, and
development of the cone penetration test procedures and related test procedures. The book is
divided into two parts. Part 1 deals with the cone penetration test proper – its general and historical
outline, equipment and their accuracy and calibration, the use of the test results, and its parameters
in different kinds of soils and materials. Part 2 covers the role and use of piezocones and its use for
the assessment of soil. The text is recommended for engineers and geologists who would like to
know more about the applications of the pressuremeter and the interpretation of its results.
  cpt cone penetrometer test: Guidelines for Cone Penetration Test United States. Federal
Highway Administration. Implementation Division, 1977 This manual presents procedures and
guidelines applicable to the use of the cone penetration test. It represents the author's
interpretation of the state-of-the-art in Dutch static cone testing as of February 1977. Its contents
should provide assistance and uniformity to engineers concerned with the interpretation of the data
obtained from such testing. Only geotechnical engineers familiar with the fundamentals of soil
mechanics and foundation engineering should use this manual. The manual includes: Introduction
and review of the general principals concerning cone penetrometer testing. Individual design
chapters which address topics such as: pile design, shear strength estimation, settlement calculation
and compaction control; and Appendices which present previously published, pertinent information
on cone penetrometer testing.
  cpt cone penetrometer test: Normalization and Prediction of Geotechnical Properties
Using the Cone Penetrometer Test (CPT) Richard Scott Olsen, 1994 This research was to
develop techniques for (1) stress normalization of CPT measurements (and geotechnical properties)
and (2) CPT prediction of geotechnical properties using cone and sleeve friction resistance values.
Stress normalization allows a variable geotechnical property to be reduced to an equivalent value at
a standard confining stress. A new concept, the Stress Focus, was identified which provides a basis
for understanding soil strength as a function of confining stress. This study demonstrated that sand
friction angles for different initial relative densities converge to a Stress Focus at high confining
stress (approximately 100 atm), where the strength behavior is similar to that of a sedimentary rock.
Dilation of dense sands decreases with increased confining stress until the Stress Focus is reached,
as confirmed using historic high pressure triaxial test data as well with CPT measurements from
laboratory chamber tests and uniform soil layers. The paths of convergence to the Stress Focus are
exponentially related to confining stress and are the basis for development of CPT cone and sleeve
friction resistance normalization techniques. The overburden stress at the Stress Focus is soil type
dependent. The stress exponent for SPT normalization was shown to be equal to the CPT derived
stress exponent. CPT correlations to geotechnical properties were established using both CPT cone
resistance and friction ratio. Geotechnical properties, Stress exponent, Sand friction angles, Stress
normalization, Soil strength.
  cpt cone penetrometer test: 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.
  cpt cone penetrometer test: Interpretation of Cone Penetration Tests in Cohesive Soils
Kwangkyum Kim, Monica Prezzi, Rodrigo Salgado, 2006-12-15
  cpt cone penetrometer test: Cone Penetrometer Comparison Testing James A. Schneider,
Jonathan N. Hotstream, 2011 A total of 61 cone penetration tests were performed at 14 sites in the



state of Wisconsin. Data reinforced conclusions from practice in Minnesota and previously
performed test programs related to the Marquette Interchange and Mitchell interchange project
that use of the CPT can be successful in glacial geologies. Within in this study CPTs were performed
to depths in excess of 75 feet in alluvial deposits, outwash, and lacustrine soils. Difficulties were
encountered in clay tills and fill placed for highway structures. However, previous experience in
Milwaukee by commercial CPT operators had success in clayey tills of eastern Wisconsin.
  cpt cone penetrometer test: Guidelines for Geotechnical Design Using the Cone
Penetrometer Test and CPT with Pore Pressure Measurement Peter Kay Robertson, R. G.
Campanella, 1989
  cpt cone penetrometer test: Cone Penetration Testing 2022 Guido Gottardi, Laura Tonni,
2022-06-24 This volume contains the proceedings of the 5th International Symposium on Cone
Penetration Testing (CPT’22), held in Bologna, Italy, 8-10 June 2022. More than 500 authors -
academics, researchers, practitioners and manufacturers – contributed to the peer-reviewed papers
included in this book, which includes three keynote lectures, four invited lectures and 169 technical
papers. The contributions provide a full picture of the current knowledge and major trends in CPT
research and development, with respect to innovations in instrumentation, latest advances in data
interpretation, and emerging fields of CPT application. The paper topics encompass three
well-established topic categories typically addressed in CPT events: - Equipment and Procedures -
Data Interpretation - Applications. Emphasis is placed on the use of statistical approaches and
innovative numerical strategies for CPT data interpretation, liquefaction studies, application of CPT
to offshore engineering, comparative studies between CPT and other in-situ tests. Cone Penetration
Testing 2022 contains a wealth of information that could be useful for researchers, practitioners and
all those working in the broad and dynamic field of cone penetration testing.
  cpt cone penetrometer test: Guidelines for Geotechnical Design Using the Cone
Penetrometer Test and CPT with Pore Pressure Measurement R. G. Campanella, 1995
  cpt cone penetrometer test: Geotechnical Engineering V.N.S. Murthy, 2002-10-25 A must
have reference for any engineer involved with foundations, piers, and retaining walls, this
remarkably comprehensive volume illustrates soil characteristic concepts with examples that detail a
wealth of practical considerations, It covers the latest developments in the design of drilled pier
foundations and mechanically stabilized earth retaining wall and explores a pioneering approach for
predicting the nonlinear behavior of laterally loaded long vertical and batter piles. As complete and
authoritative as any volume on the subject, it discusses soil formation, index properties, and
classification; soil permeability, seepage, and the effect of water on stress conditions; stresses due to
surface loads; soil compressibility and consolidation; and shear strength characteristics of soils.
While this book is a valuable teaching text for advanced students, it is one that the practicing
engineer will continually be taking off the shelf long after school lets out. Just the quick reference it
affords to a huge range of tests and the appendices filled with essential data, makes it an essential
addition to an civil engineering library.
  cpt cone penetrometer test: Cone Penetration Testing 2022 Guido Gottardi, Laura Tonni,
2022-11-11 This abstracts volume (including full keynote and invited papers) contains the
proceedings of the 5th International Symposium on Cone Penetration Testing (CPT’22), held in
Bologna, Italy, 8-10 June 2022. More than 500 authors - academics, researchers, practitioners and
manufacturers – contributed to the peer-reviewed papers included in this book, which includes three
keynote lectures, four invited lectures and 169 technical papers. The contributions provide a full
picture of the current knowledge and major trends in CPT research and development, with respect
to innovations in instrumentation, latest advances in data interpretation, and emerging fields of CPT
application. The paper topics encompass three well-established topic categories typically addressed
in CPT events: - Equipment and Procedures - Data Interpretation - Applications. Emphasis is placed
on the use of statistical approaches and innovative numerical strategies for CPT data interpretation,
liquefaction studies, application of CPT to offshore engineering, comparative studies between CPT
and other in-situ tests. Cone Penetration Testing 2022 contains a wealth of information that could be



useful for researchers, practitioners and all those working in the broad and dynamic field of cone
penetration testing.
  cpt cone penetrometer test: Physical Modelling in Geotechnics, Volume 1 Andrew McNamara,
Sam Divall, Richard Goodey, Neil Taylor, Sarah Stallebrass, Jignasha Panchal, 2018-07-11 Physical
Modelling in Geotechnics collects more than 1500 pages of peer-reviewed papers written by
researchers from over 30 countries, and presented at the 9th International Conference on Physical
Modelling in Geotechnics 2018 (City, University of London, UK 17-20 July 2018). The ICPMG series
has grown such that two volumes of proceedings were required to publish all contributions. The
books represent a substantial body of work in four years. Physical Modelling in Geotechnics contains
230 papers, including eight keynote and themed lectures representing the state-of-the-art in physical
modelling research in aspects as diverse as fundamental modelling including sensors, imaging,
modelling techniques and scaling, onshore and offshore foundations, dams and embankments,
retaining walls and deep excavations, ground improvement and environmental engineering, tunnels
and geohazards including significant contributions in the area of seismic engineering. ISSMGE
TC104 have identified areas for special attention including education in physical modelling and the
promotion of physical modelling to industry. With this in mind there is a special themed paper on
education, focusing on both undergraduate and postgraduate teaching as well as practicing
geotechnical engineers. Physical modelling has entered a new era with the advent of exciting work
on real time interfaces between physical and numerical modelling and the growth of facilities and
expertise that enable development of so called ‘megafuges’ of 1000gtonne capacity or more; capable
of modelling the largest and most complex of geotechnical challenges. Physical Modelling in
Geotechnics will be of interest to professionals, engineers and academics interested or involved in
geotechnics, geotechnical engineering and related areas. The 9th International Conference on
Physical Modelling in Geotechnics was organised by the Multi Scale Geotechnical Engineering
Research Centre at City, University of London under the auspices of Technical Committee 104 of the
International Society for Soil Mechanics and Geotechnical Engineering (ISSMGE). City, University of
London, are pleased to host the prestigious international conference for the first time having
initiated and hosted the first regional conference, Eurofuge, ten years ago in 2008. Quadrennial
regional conferences in both Europe and Asia are now well established events giving doctoral
researchers, in particular, the opportunity to attend an international conference in this rapidly
evolving specialist area. This is volume 1 of a 2-volume set.
  cpt cone penetrometer test: A Continuous Intrusion Miniature Cone Penetration Test System
for Transportation Applications Mehmet T. Tumay, Pradeep U. Kurup, 1999 The electronic cone
penetrometer is a popular in situ investigation tool for site characterization. This research report
describes the application of this proven concept of the cone penetration test (CPT) to highway
design and construction control by miniaturization. A miniature cone penetrometer with a projected
cone area of 2 sq cm has been developed and implemented in a Continuous Intrusion Miniature Cone
Penetration Test system (CIMCPT). This novel device may be used for rapid, accurate and
economical characterization of sites and to determine engineering soil parameters needed in the
design of pavements, embankments, and earth structures.
  cpt cone penetrometer test: An Introduction to Subsurface Soil Investigations for
Construction Managers J. Paul Guyer, P.E., R.A., 2022-05-14 Introductory technical guidance for
construction managers interested in subsurface soil investigations for construction of buildings and
infrastructure. Here is what is discussed: 1. BACKGROUND, 2. BORINGS, 3. DRILLHOLE
INSPECTION AND LOGGING , 4. BOREHOLE EXAMINATION AND TESTING, 5. EXPLORATORY
EXCAVATIONS, 6. GROUND WATER AND FOUNDATION SEEPAGE STUDIES, 7. IN SITU TESTING
TO DETERMINE GEOTECHNICAL PROPERTIES, 8. BACKFILLING OF HOLES AND DISPOSITION
OF SAMPLES AND CORES.
  cpt cone penetrometer test: Deepwater Foundations and Pipeline Geomechanics William O.
McCarron, 2011-09-15 Practicing engineers in the offshore and reservoir engineering industry will
find this timely volume filled with practical advice and expert information on current oil field



development from oil exploration to production.
  cpt cone penetrometer test: PPI PE Civil Study Guide, 17th Edition Michael R. Lindeburg,
2022-09-30 Maximize your efficiency while studying for the PE Civil CBT exam by pairing the PE
Civil Study Guide with Michael R. Lindeburg’s PE Civil Reference Manual PE Civil Study Guide,
Seventeenth Edition provides a strategic and targeted approach to exam preparation so that you
gain a competitive edge. With hundreds of entries containing helpful explanations, derivations of
equations, and exam tips, the Study Guide connects the NCEES exam specifications for all five PE
Civil exams to the NCEES Handbook, approved design standards, and PPI’s civil reference manuals.
The Study Guide is organized to make the most of your time and is an essential tool for a successful
exam experience. Relevant sections from the NCEES Handbook, design standards, and PPI’s
reference manuals are clearly indicated in both summary lists for each exam specification and in
each of the detailed entries covering a specific concept or equation. Referenced PPI Products: PE
Civil Reference Manual Structural Depth Reference Manual for the PE Civil Exam Construction
Depth Reference Manual for the PE Civil Exam Transportation Depth Reference Manual for the PE
Civil Exam Water Resources and Environmental Depth Reference Manual for the PE Civil Exam
Referenced Codes and Standards: 2015 International Building Code (ICC) A Policy on Geometric
Design of Highways & Streets (AASHTO) AASHTO Guide for Design of Pavement Structures
(AASHTO) AASHTO LRFD Bridge Design Specifications Building Code Requirements & Specification
for Masonry Structures (ACI 530) Building Code Requirements for Structural Concrete &
Commentary (ACI 318) Design & Construction of Driven Pile Foundations (FHWA) Design &
Construction of Driven Pile Foundations—Volume I (FHWA) Design & Control of Concrete Mixtures
(PCA) Design Loads on Structures During Construction (ASCE 37) Formwork for Concrete (ACI
SP-4) Foundations & Earth Structures, Design Manual 7.02 Geotechnical Aspects of Pavements
(FHWA) Guide for the Planning, Design, & Operation of Pedestrian Facilities (AASHTO) Guide to
Design of Slabs-on-Ground (ACI 360R) Guide to Formwork for Concrete (ACI 347R) Highway
Capacity Manual (TRB) Highway Safety Manual (AASHTO) Hydraulic Design of Highway Culverts
(FHWA) LRFD Seismic Analysis & Design of Transportation Geotechnical Features & Structural
Foundations Reference Manual (FHWA) Manual on Uniform Traffic Control Devices (FHWA)
Minimum Design Loads for Buildings & Other Structures (ASCE/SEI 7) National Design
Specification for Wood Construction (AWC) Occupational Safety & Health Regulations for the
Construction Industry (OSHA 1926) Occupational Safety & Health Standards (OSHA 1910) PCI
Design Handbook: Precast & Prestressed Concrete (PCI) Recommended Standards for Wastewater
Facilities (TSS) Roadside Design Guide (AASHTO) Soils & Foundations Reference Manual—Volume I
& II (FHWA) Steel Construction Manual (AISC) Structural Welding Code—Steel (AWS)
  cpt cone penetrometer test: Geotechnical and Geophysical Site Characterization 4
Roberto Quental Coutinho, Paul W. Mayne, 2012-09-06 Site characterization is a fundamental step
towards the proper design, construction and long term performance of all types of geotechnical
projects, ranging from foundation, excavation, earth dams, embankments, seismic hazards,
environmental issues, tunnels, near and offshore structures. Geotechnical and Geophysical Site
Characterization 4 provides practical applications of novel and innovative technologies in
geotechnical and geophysical engineering, and is of interest to academics, engineers and
professionals involved in Geotechnical Engineering.
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