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Consolidated Undrained Triaxial Compression Test For Consolidated Undrained Triaxial
Compression Test A Comprehensive Guide The consolidated undrained triaxial
compression test CU test is a fundamental geotechnical test used to determine the shear
strength parameters of soils It is particularly valuable for evaluating the behavior of
cohesive soils under undrained conditions such as those encountered in the construction
of foundations retaining walls and earth dams This comprehensive guide will delve into
the intricacies of the CU test covering its theory procedure analysis and applications 1
Theory and Principles The CU test simulates the behavior of soil under a controlled stress
state The specimen is subjected to three distinct phases a Consolidation The specimen is
first consolidated under a confining pressure 3 to reach a state of equilibrium This
pressure represents the insitu stress state the soil is subjected to b Shear After
consolidation a deviatoric stress 1 3 is applied axially to the specimen leading to shear
failure This deviatoric stress is typically applied at a constant strain rate ¢ Undrained
Condition Throughout the test the specimen is kept undrained This implies that no water is
allowed to enter or leave the specimen during the consolidation and shear phases The key
parameters measured during the CU test are Deviator stress 1 3 The difference between
the axial stress 1 and the confining pressure 3 Axial strain a The deformation of the
specimen in the axial direction Pore water pressure u The pressure developed within the
pore water of the soil due to the applied stresses 2 The CU test is typically performed
under undrained conditions ie constant volume which allows for the analysis of the soils
behavior under conditions where water cannot escape This is particularly important in
cases where the soils strength is significantly influenced by the presence of pore water
pressure 2 Procedure of the CU Test a Specimen Preparation A cylindrical soil specimen is
carefully prepared typically with a diameter of 38mm to 50mm and a height of 23 times
the diameter The specimen is carefully compacted to the desired density and moisture
content ensuring homogeneity and representative sampling of the original soil b
Saturation and Consolidation The specimen is placed in the triaxial cell and saturated with
water under a backpressure to ensure full saturation of the soil pores Once saturated the
specimen is subjected to a confining pressure 3 which represents the insitu stress state of
the soil The specimen is allowed to consolidate under this pressure until the excess pore
water pressure dissipates indicating a state of equilibrium ¢ Shear Loading After
consolidation the axial stress 1 is increased at a constant strain rate leading to a deviator
stress 1 3 During the shear phase the pore water pressure u and axial strain a are
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continuously monitored d Failure Criteria Failure is typically defined as the point at which
the deviator stress 1 3 reaches a maximum value or the specimen exhibits significant
deformation and loss of strength Depending on the nature of the soil and the test
objectives different failure criteria may be applied such as a specific strain value a
predefined rate of strain softening or a significant decrease in the deviator stress 3 Data
Analysis and Interpretation The data obtained from the CU test is analyzed to determine
the shear strength parameters 3 of the soil a Effective Stress Parameters Effective stress
This represents the actual stress carried by the soil solids considering the contribution of
pore water pressure It is calculated as u Effective stress shear strength parameters ¢
These parameters are determined from the effective stress MohrCoulomb failure criterion
They represent the cohesion and friction angle of the soil under effective stress conditions
b Total Stress Parameters Total stress shear strength parameters cu These parameters
are determined from the total stress MohrCoulomb failure criterion They represent the
cohesion and friction angle of the soil under total stress conditions ¢ Pore Water Pressure
Response Undrained shear strength cu This parameter is directly determined from the CU
test and represents the shear strength of the soil under undrained conditions Pore water
pressure coefficient B This parameter is determined from the relationship between the
change in pore water pressure and the deviator stress It quantifies the relative contribution
of pore water pressure to the overall stress state 4 Applications of the CU Test The CU test
finds numerous applications in geotechnical engineering including Foundation Design
Evaluating the bearing capacity of foundations under undrained conditions especially for
cohesive soils Slope Stability Analysis Assessing the stability of slopes subjected to
seismic loading or rainfall infiltration Retaining Wall Design Determining the earth pressure
acting on retaining walls and assessing their stability under undrained conditions Earth
Dam Design Analyzing the shear strength of dam materials and evaluating the potential
for failure under undrained conditions Tunneling Assessing the ground response to
excavation and evaluating the potential for ground movement Soil Improvement
Techniques Evaluating the effectiveness of soil improvement techniques such as grouting
or preloading in enhancing the shear strength of soils 4 5 Limitations and Considerations
While the CU test is a powerful tool for evaluating the shear strength of soils it also has
some limitations Specimen Preparation The preparation of a representative and
homogeneous specimen can be challenging especially for highly variable soils Undrained
Conditions The test assumes fully undrained conditions which may not always be
representative of the realworld scenario Strain Rate Effect The shear strength of soil can
be influenced by the strain rate at which the test is conducted Anisotropy The test is
typically performed on isotropic specimens which may not accurately represent the
behavior of anisotropic soils Time Dependence The shear strength of some soils can be
timedependent and the CU test may not fully capture this aspect 6 Conclusion The
consolidated undrained triaxial compression test CU test is an essential geotechnical test
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for determining the shear strength parameters of cohesive soils under undrained
conditions By understanding the theoretical principles procedure data analysis and
applications of the CU test geotechnical engineers can effectively evaluate the behavior of
soil and design safe and reliable structures However it is crucial to consider the limitations
of the CU test and its applicability to specific scenarios By combining the CU test with
other geotechnical investigations and analytical tools engineers can obtain a
comprehensive understanding of soil behavior and make informed decisions regarding the
design and construction of geotechnical structures

Standard Test Method for Consolidated Undrained Triaxial Compression Test for Cohesive
SoilsStandard Test Method for Unconsolidated-undrained Triaxial Compression Test on
Cohesive SoilsStandard Test Method for Unconsolidated-undrained Triaxial Compression
Test on Cohesive SoilsStandard Test Method for Unconsolidated-undrained Triaxial
Compression Test on Cohesive SoilsStandard Test Method for Unconsolidated-undrained
Triaxial Compression Test on Cohesive SoilsStandard Test Method for Consolidated
Undrained Triaxial Compression Test for Cohesive SoilsEffects of Strain Rate in
Consolidated-undrained Triaxial Compression Tests of Cohesive SoilsGeotechnical and
Foundation EngineeringGeotechnical Engineer's Portable HandbookTables for Determining
Isotropic and Anisotropic Shear Strengths from Consolidated Undrained Triaxial
Compression TestsJournal of Geotechnical EngineeringUndrained Triaxial Compression
Tests on a Decomposed PhylliteFoundation Engineering Handbook 2/EGeotechnical
Earthquake Engineering HandbookMechanical properties of earth materialsExperimental
Soil MechanicsBounding Surface Hypo-plasticity Model for Granular Soils and Its
ApplicationsGeotechnical and Strong Motion Earthquake Data from U.S. Accelerograph
StationsTransactions of the Japan Society of Civil EngineersTransactions of the Japan
Society of Civil Engineers ASTM Committee D-18 on Soil and Rock. Subcommittee D18.05
on Strength and Compressibility of Soils ASTM Committee D-18 on Soil and Rock Raul F.
Esquivel-Diaz Robert W. Day Robert Day Stanley J. Johnson H. D. Fleming Robert W. Day
Robert W. Day Stanford Research Institute Jean-Pierre Bardet Zhi-Liang Wang Shannon &
Wilson Doboku Gakkai

Standard Test Method for Consolidated Undrained Triaxial Compression Test for Cohesive
Soils Standard Test Method for Unconsolidated-undrained Triaxial Compression Test on
Cohesive Soils Standard Test Method for Unconsolidated-undrained Triaxial Compression
Test on Cohesive Soils Standard Test Method for Unconsolidated-undrained Triaxial
Compression Test on Cohesive Soils Standard Test Method for Unconsolidated-undrained
Triaxial Compression Test on Cohesive Soils Standard Test Method for Consolidated
Undrained Triaxial Compression Test for Cohesive Soils Effects of Strain Rate in
Consolidated-undrained Triaxial Compression Tests of Cohesive Soils Geotechnical and
Foundation Engineering Geotechnical Engineer's Portable Handbook Tables for
Determining Isotropic and Anisotropic Shear Strengths from Consolidated Undrained

3 Consolidated Undrained Triaxial Compression Test For



Consolidated Undrained Triaxial Compression Test For

Triaxial Compression Tests Journal of Geotechnical Engineering Undrained Triaxial
Compression Tests on a Decomposed Phyllite Foundation Engineering Handbook 2/E
Geotechnical Earthquake Engineering Handbook Mechanical properties of earth materials
Experimental Soil Mechanics Bounding Surface Hypo-plasticity Model for Granular Soils
and Its Applications Geotechnical and Strong Motion Earthquake Data from U.S.
Accelerograph Stations Transactions of the Japan Society of Civil Engineers Transactions
of the Japan Society of Civil Engineers ASTM Committee D-18 on Soil and Rock.
Subcommittee D18.05 on Strength and Compressibility of Soils ASTM Committee D-18 on
Soil and Rock Raul F. Esquivel-Diaz Robert W. Day Robert Day Stanley J. Johnson H. D.
Fleming Robert W. Day Robert W. Day Stanford Research Institute Jean-Pierre Bardet Zhi-
Liang Wang Shannon & Wilson Doboku Gakkai

this study presents practical aspects of geotechnical and foundtion engineering with the
emphasis on visual aspects it develops a project and uses it as an example for the way to
conduct design and construction methods and procedures

one volume library of instant geotechnical and foundation data now for the first time ever
geotechnical foundation and civil engineers geologists architects planners and
construction managers can quickly find information they must refer to every working day
in one compact source edited by robert w day the time and effort saving geotechnical
engineer s portable handbook gives you field exploration guidelines and lab procedures
you |l find soil and rock classification basic phase relationships and all the tables and
charts you need for stress distribution pavement and pipeline design you also get
abundant information on all types of geotechnical analyses including settlement bearing
capacity expansive soil slope stability plus coverage of retaining walls and building
foundations other construction related topics covered include grading instrumentation
excavation underpinning groundwater control and more

this report presents instructions and tables for determining isotropic and anisotropic
shear strengths from results of consolidated undrained triaxial compression tests

a fully up to date practical guide to foundation engineering revised to cover the 2009
international building code foundation engineering handbook second edition presents
basic geotechnical field and laboratory studies such as subsurface exploration and
laboratory testing of soil rock and groundwater samples the book then discusses the
geotechnical aspects of foundation engineering including conditions commonly
encountered by design engineers settlement expansive soil and slope stability details on
the performance or engineering evaluation of foundation construction and the application
of the 2009 international building code are included in this valuable resource foundation
engineering handbook second edition covers subsurface exploration laboratory testing
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soil mechanics shallow and deep foundations bearing capacity and settlement of
foundations foundations on expansive soil slope stability retaining walls foundation
deterioration and cracking geotechnical earthquake engineering for soils foundations and
retaining walls grading and other soil improvement methods foundation excavation
underpinning and field load tests geosynthetics and instrumentation 2009 international
building code regulations for soils and foundations

provides in depth earthquake engineering analysis as applied to soils includes worked out
problems illustrating earthquake analyses and current seismic codes

basic soil testing book that emphasizes the basic principles of soil mechnics using
spreadsheet data processing the book includes soil laboratory experiments and

discussion of the theoretical concepts needed to interpret the experimental results
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