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Getting the books Triaxial Testing Of Soils now is not type of challenging means. You could not abandoned going behind books
store or library or borrowing from your contacts to entrance them. This is an categorically easy means to specifically get lead
by on-line. This online message Triaxial Testing Of Soils can be one of the options to accompany you following having extra

time.

It will not waste your time. believe me, the e-book will utterly heavens you additional matter to read. Just invest tiny period to
read this on-line revelation Triaxial Testing Of Soils as capably as evaluation them wherever you are now.

Triaxial Testing of Soils John Wiley &
Sons

Suction-controlled triaxial tests have been
widely used to characterize unsaturated
soils. However, this type of test requires
sophisticated and therefore expensive
equipment, and is very time consuming
because of the low permeability of
unsaturated soils. Only afew research
universities can afford the equipment,
which limits the advancement and
implementation of unsaturated soil
mechanics. This paper proposes a new
triaxial testing system for unsaturated soils
based upon minor modifications on the
conventional triaxial test apparatus for
saturated soils. Instead of controlling
suction, high-suction tensiometers are
adopted to monitor matric suction
variations during constant water content
triaxial testing. Also, a photogrammetry-
based method is used to measure volume
changes of unsaturated soil specimens
during triaxial testing. To evaluate the
capabilities of the proposed testing system,
aseries of constant water content triaxial
tests were performed on unsaturated soils
with different moisture content. Matric
suction and volume variations during
testing were monitored by the high-suction
tensiometers and the photogrammetry-
based method, respectively. New methods
were also proposed to analyze the test
results. Analysis results showed that the
proposed system is cost effective and
efficient for unsaturated soil
characterization.

Consolidated Drained Triaxial Testing of
Piedmont Residual Soil ASTM
International

Triaxial testing apparatus and procedures
for unsaturated soils have become
common along with the development of
equipment and sensors. Although many

drainage conditions are related to the pore-r esour ce devel opnent
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air and pore-water phase, the drained pore-nort h,

air condition is usually adopted for tests of
unsaturated soils. The main reason is that
it is difficult to keep the pore-air undrained
because the air diffuses easily through a
rubber membrane. However, pore-air and
pore-water are sometimes not allowed to
drain under ground deformation problems.
Therefore, undrained conditions in which
pore-air and pore-water are not allowed to
flow in and out of the soil are achieved in
the experiments described herein. First,
problems of a conventional triaxial
apparatus for unsaturated soils were
investigated to produce the undrained
conditions. Then, triaxial testing methods
under the undrained conditions were
developed for overcoming the problems.
Finally, the performance of the proposed
testing procedure was demonstrated in
comparison with results obtained using
conventional testing.

Triaxial Testing of Soils and Bituminous Mixtures
ASTM International

The paper describes problems encountered in
performing consolidated drained triaxial tests on
Piedmont residual soil specimens trimmed from
both Shelby tube samples and block samples. The
micaceous silty soil has steeply dipping layers, planes
of weakness, and granular seams. These
characteristics complicate trimming and cause
specimens to bend during consolidation and
shearing. Because some specimens failed at strains of
14% to 20%, the nonuniformities influence the
estimation of peak shear strength. To cope with
variability, a multistage test on one specimen was
compared to behavior measured on three single-
stage tests performed on three specimens; all four
specimens were trimmed from the same block.
Comparative results were inconclusive.

Triaxial Testing of Soils and Bituminous
Mixtures Springer Science & Business Media
Triaxial Testing of SoilsJohn Wiley & Sons
Triaxial Testing of Soils and

Bi t um nous M xtures, Proc.
Mgs. Held San Franci sco,
1949 and Atlantic City, 1950
CRC Press

Mechani cal properties of
frozen soils are invaluable
| nput paraneters when

desi gni ng bui |l di ng
foundations or infrastructure
I n perennial frost areas.
Mechani cal properties are

al so i nportant for natural

I n the
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such as for m ning and
petrol eumindustry-rel at ed
projects. One of these
properties is the shear
strength of frozen soi
varyi ng tenperatures and
| oading tinmes. If shear
strength is estinmated instead
of measured, risks for
failure or overdesign exist.
Therefore, it is inportant to
accurately neasure the
strength of frozen soils.
mai n et hods exi st for
measuring the shear strength
of soils: the direct shear
test (ASTM D3080) and the
triaxial conpression test
(ASTM D4767, ASTM Dr7181, and
ASTM D2850). Al t hough t hese
tests are routinely used for
unfrozen soils, not nuch
publ i shed infornmation exists
regardi ng their use for
frozen soils. Yet the

I ndustry needs this property
for planning their operations
in cold regions. Therefore,
ASTM | nt ernati ona

Subcomm ttee D18.19 on Frozen
Soils and Rock has started a
process of devel opi ng new

st andards for nechanica
properties of frozen soils.

O special interest is the
dynam c triaxial testing of
frozen soils. The purpose of
the study reported here was
to collect information and
practices for the current
usage of triaxial testing for
frozen soil, under either
static or dynam c | oadi ng
conditions. According to the
results of the literature
review, researchers use
various nodified testing
systens and sanpl e
configurations, and
unfortunately they do not

al ways describe themfully.
So, standardi zation of the

under

Two
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testing nethod woul d be
beneficial for creating
conparabl e results between

| abor at ori es. The neasurenent
of small strains and
deformations in dynamc tests
was reported to be
chal l enging. A Split-

Hopki nson pressure bar is
currently being devel oped as
a neans to overcone this
probl em Anot her chall enge
under investigation is the
accuracy of the strain rate
control. The synthesi zed

i nformati on can be used as a
starting point in the

devel opnent of a standard
test nethod for the dynamc

triaxial testing of frozen
soi | s.
Triaxial Testing of Soils and

Bi t um nous M xtures Springer
Sci ence & Business Medi a

The paper presents the 1986
practice at the Norwegi an
Geot echnical Institute (NG)
for triaxial testing of soils
that are fully saturated in
situ. The test procedures for
speci nen nounti ng,

saturation, consolidation,
and static and cyclic
shearing are outlined. Sanple
di st urbance, specinen hei ght,
end friction, and ani sotropic
consolidation are discussed
at length. Sinplified
procedures for anisotropic
consol idation according to
soil types are proposed.
Sources of error are

nmenti oned. A new nethod to
neasure the initial shear
nmodul us in triaxial soi

speci nens i s descri bed.

Test Procedures for Low
confining Stress, Miltistage
Triaxial Testing of Conpacted
Cohesive Soils

The triaxial test has been
extensively used to eval uate
bot h saturated and unsat ur at ed
soil behaviors. The
conventional triaxial test
apparatus for saturated soils
cannot be used to test
unsaturated soils due to
difficulties in soil volunme and
suction measurenent. In 1961, a
suction-controlled triaxi al

test apparatus was devel oped to
i nvesti gate behavi or of
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unsaturated soils. Since this
devel opnent, the suction-
controll ed test has been w dely
used for unsaturated soi
characterization. Most

| nportant concepts concerning
unsat urated soil mechanics were
devel oped based upon results
fromsuction-controlled tests.

However, the suction-controlled
triaxial test on unsaturated
soils, which is a drained test,
is usually | aborious, tinme-
consum ng, and costly, and may
not be justifiable for routine
engi neering projects. The

constant water content

(undrai ned) test has been

w dely used to investigate
saturated soil behaviors.
However, for unsaturated soils,
due to difficulties in direct,
rapid, and reliable suction
nmeasurenment, the constant water
content test was rarely used
for unsaturated soil behavior
evaluation. In addition,
accurate vol une change

measur enment of unsaturated
soils was a great chall enge for
researchers. Recently, the

Modi fied State Surface Approach
(MSSA) has been devel oped to
cal i brate unsaturated soi

behavi ors. Accordi ng to MSSA,
both results from suction-
controll ed and constant water
content triaxial tests can be
used for constitutive behavior
cal i bration on unsaturat ed
soils. In this study, a new
triaxial test system was

devel oped to investigate
unsaturated soil behaviors

t hrough constant water content
triaxial tests. To neasure soil
suction variation during
testing, a new type of high-
suction tensioneter was

devel oped based on a commerci al
m ni ature pressure transducer.
A 15 bar air-entry ceramc disc
was used as the filter of the
hi gh-suction tensioneter. After
saturation and calibration,
this new type of high-suction
tensi ometer could be utilized
for matric suction neasurenent
on unsaturated soils wth a
maxi mum neasur abl e suction up
to 1100 kPa determ ned via a
free evaporation test. To
measure the vol unme change of
unsaturated soils during
triaxial testing, a

phot ogr anmet ry- based net hod was
devel oped by integrating
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phot ogranmetry, optical-ray
tracing, and | east-square
estimati on techni ques. Through
two validation tests on a
stainless steel cylinder and a
saturated sand speci nen, the
average point and total volune
change nmeasurenent accuracy
were deternmined to be

approxi mately 0.065 nmm and

0.05% respectively. Wth this
met hod, the conventi onal
triaxial test apparatus for

saturated soils can be used for
triaxial testing on unsaturated
soils without any nodification.
In addition to total volune
change neasurenent, the newy
devel oped phot ogrammetry- based
met hod can al so be used to

I nvestigate the deformation
characteristics of soils during
triaxial testing such as full-
field deformation, volunetric
strain non-uniformty, full-
field strain distribution, and
shear band evol uti on process.
To eval uate the performance of
the new triaxial testing
system a series of constant
wat er content triaxial tests
were carried out on unsaturated
soils. New net hods were
proposed to characterize shear
strength of the tested
unsaturated soils. Also, an
exanpl e was given to calibrate
the constitutive behavior of an

unsaturated soil based on
results fromthe constant water
content triaxial tests.

Anal ysis results indicated that
the proposed triaxial testing
systemis a cost effective and
time efficient alternative to
the suction-controlled triaxial
testing system |n geotechnical
and hi ghway engi neering, many
projects invol ve unsaturated
soils at shallow depths with

| ow confining stresses (Iless
than 100 kPa). To investigate

t he behavi or of unsaturated
soils at |ow confining
stresses, the new triaxial
testing systemwas sinplified
to a nodi fied unconfined
conpression testing system
this sinplified system
negative air pressure (i.e.,
vacuum pressure) was used to
provide the | ow confining
stress for the triaxial tests.
The hi gh-suction tensioneters
were used to nonitor soi

matri x suction variation during
testing. A photogrammetric

In
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nmet hod was utilized for

def ormati on neasurenents of
unsaturated soils during
triaxial testing. A series of
undrai ned triaxial tests was

al so carried out to denonstrate
the use of the nodified
unconfined conpression testing
system for unsaturated soi
behavi or eval uati on under
different confining stresses.
Triaxial Testing of Soils and

Bi t um nous M xtures

The paper first covers common
problenms with testing equi pnent
and procedures that cause errors
in the neasured properties of the
soil specinmen, with enphasis on
consol i dat ed- undr ai ned (CU) and
consol i dat ed-drained (CD) triaxial
tests. These problens are divided
into three categories: errors that
can be handl ed via appropriate
corrections; errors that nust be
avoi ded; and potential errors that
nmust be eval uated when sel ecting
test procedures or interpreting
measured data, the nost inportant
bei ng the nonuni form stresses and
strains caused by frictional end
caps. The paper then assesses the
use of triaxial testing in
practice to predict undrained
stability and deformations for

sat urated cohesi ve deposits. Based
on considerations of strain rate
effects, soil anisotropy,

di sturbance from tube sanpling,
and results fromcase histories of
failures, the authors nmake four
recommendations. 1. UU conpression
tests should not be used as the
princi pal nmeans of estimating in
situ undrai ned strengths because

t he val ues can be either
significantly too high or too | ow
2. ClU conpression tests have
little val ue because the neasured
undrai ned strength will be unsafe
for stability anal yses, and the
stress-strain data do not simnulate
in situ behavior. 3. Therefore,
nore reliance should be placed on
CKoU conpressi on and extension
tests, which would be aided by the
availability of nore reliable and
| ess expensive automated "stress
path" triaxial cells. 4. Cedoneter
tests should al ways be conducted
to ascertain the stress history of
t he deposit.

State-of -the-Art Paper

Thi s paper describes a test nethod
to neasure the shear strength of
unsaturated soils using standard
triaxial equipment with m nor,
cost nodifications. The nmethod is
based on using the axis

transl ation technique in a
standard triaxial testing
apparatus with a base pedest al
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| ow ef fective stress,

slightly nodified to acconmpdate a saturated speci nens.

hi gh-air-entry ceramc disk. The
testing apparatus and procedure
are described. The aimof the
proposed test setup was to limt
the nodifications of the standard
triaxial setup within a reasonable
budget to nake the nethod
accessible and attractive to
researchers and practitioners that
may ot herwi se not be able to
afford the testing devices
commonly used in the field of
unsaturated soil nmechanics. Thus,
t he paper discusses the

ef fecti veness of the proposed test
nmet hod, and al so di scusses the
potential limtations that may

exi st due to sone of the
sinplifications used in this

met hodol ogy. The proposed

nmet hodol ogy was used to eval uate

t he shear strength of residua
soils at the Auburn National

Geot echni cal Experinentation Site.
The shear strength paraneters
obtai ned for the Auburn
unsaturated soils were conpared to
previ ous tests conducted in
simlar soils and proved to be
reasonabl y accurate.

A Miltistage Triaxial Test for
Unsaturated Soils
Speci men preparation, Triaxial

test (soils), Soil strength tests,
Consolidation test (soils), Soils,
Test equi pnent, Shear testing,

Mat hemat i cal cal cul ati ons, Soi
testing, Test specinens, Testing
conditions, Soil-testing

equi pnment, Conpression testing,
Construction

Geosynthetics in Gvil and
Envi ronnment al Engi neering
Thi s paper presents an
experi nental nethodol ogy for
mul ti stage, drained triaxial
on conpacted soils under
unsaturated conditions to estimate
soi |l -specific rel ationships

bet ween nean effective stress and
matric suction. Tests were
performed by applying a matric
suction to a soil specinen in a
triaxial cell using the axis
translation technique wth back-
pressure, then shearing the

speci nen under drai ned conditions
until reaching stress-path

t angency. The speci nen was then
unl oaded, a new suction was
applied, and the shearing process
was repeated. The points of

maxi mum princi pal stress

di fference for the unsaturated
speci nen were plotted versus nean
defined using
the degree of saturation as the
effective stress paraneter, and
they were found to correspond well
with the critical state line
defined fromtriaxial tests on

usi ng
tests
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The suction
stress for the conpacted soi
tested in this study was observed
to increase nonlinearly with
suction, tending toward a constant
val ue with increasing suction.

Al t hough there are potenti al
changes in soil structure in the
speci nen during | oading,
unl oadi ng, and rel oadi ng,
results indicate that the
mul tistage testing nethod may be
useful for estimating soil-
specific effective stress
paraneters for conpacted soils in
unsat urated conditions.
Furthernore, the fact that
differences in the soil-water
retention curve of soil specinens
subjected to different net
confining pressures were observed
for the soil tested in this study
enphasi zes the inportance of using
soil-specific tests to validate
predi ctive rel ationshi ps between
suction stress and matric suction.

t he

Geosynthetics in Gvil and
Envi ronnment al Engi neeri ng
presents contributions from
the 4th Asian Regi onal
Conference on CGeosynt hetics
hel d i n Shanghai, China. The
book covers a broad range of
topi cs, such as: fundanenta
princi ples and properties of
geosynt hetics, testing and

st andards, reinforcenent,
soi |l i nprovenent and ground

I nprovenent, filter and

dr ai nage, |andfill

engi neeri ng, geosystem
transport, geosynthetics-pile
support system and geocel |,
hydraul i ¢ application, and
ecol ogi cal techni ques.
Speci al case studies as well
as sel ected governnent -
sponsored projects such as
the Three Gorges Dam Q nghai -
Ti bet Railway, and Changi
Land recl amati on project are
al so di scussed. The book w ||

be an i nval uable reference in
this field.
Triaxial testing of soils and

bi t um nous m xtures

The use of the triaxial test to
characterize the strength of soils
for civil engineering applications
is widespread. These tests are
typically conducted with confining
stresses in excess of 5 psi. To
characterize the strength of a
soil located in the upper |ayers
of the subgrade of an aggregate
surfaced road it is necessary to
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conduct triaxial tests with | ow
confining stresses (5 psi or

| ess). The devel opnent of a nethod
for conducting nultistage,
consol i dat ed undrained (CU) tests
at low confining stresses (0.5 to
5.0 psi), wth back pressure
saturation, is presented. Aspects
of the test procedure that require
special attention are descri bed
and recomendati ons are nade

i ncluding: 1. Conpaction of the
sanple in an atnosphere of carbon
di oxi de reduces the time and
pressure required to conpl ete back
pressure saturation. 2. Seepage
force rel ated pore pressures
devel op during sanple flooding.
Zeroing of the effective stress
transducer should be conpl eted
prior to sanple flooding so that
it is certain that zero effective
stress conditions are present. 3.
Back pressure saturation is
sinplified by the use of a slave
regul ator (air | oaded pressure
regul ator) that maintains a nearly
constant pressure differenti al

bet ween the cell pressure and the
back pressure. 4. The stress path

met hod of interpretation is an
essential part of nmultistage
triaxial testing. This nethod

sinplifies the decision of when to
stop each shear stage and the
determ nation of shear strength
paraneters. 5. The use of a
conputer data acquisition system
that processes data in real tine
and visually presents test
progress sinplifies the conpletion
of nultistage triaxial tests.

The Measurenent of Soi l
Properties in the Triaxial Test
A triaxial testing procedure is
presented for neasuring the

I ncrease in shear strength
resulting fromsoil suction in
an unsaturated soil. Necessary
nodi fi cati ons on a conventi onal
triaxial cell are described. A
si npl e graphical nethod is
presented to interpret the test
data in accordance with the
shear strength equation for
unsaturated soils.

A New Techni que in Triaxi al
Testing of Soils

Si gni ficant advancenents in the
experinmental analysis of soils
and shal es have been achi eved
during the | ast few decades.

Qut st andi ng progress in the
field has led to the

t heoretical devel opnent of
geonechani cal theories and

| nportant engi neering
applications. This book

provi des the reader with an
overvi ew of recent advances in
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a variety of advanced
experinental techni ques and
results for the analysis of the
behavi our of geomaterials under
mul ti physical testing
conditions. Mddern trends in
experi mental geomechanics for
soil s and shal es are di scussed,
including testing naterials in
vari ably saturated conditions,
non-i sot hermal experi nents,

m cro-scal e investigations and
i mage anal ysi s techni ques. Six
t heme papers from | eadi ng
researchers in experinental
geonechani cs are al so i ncl uded.
This book is intended for
post gr aduat e st udents,
researchers and practitioners
in fields where nmultiphysical
testing of soils and shal es

pl ays a fundanental role, such
as unsaturated soil and rock
mechani cs, petrol eum

engi neering, nuclear waste

st orage engi neeri ng,
unconventi onal energy resources
and CO2 geol ogi cal
sequestrati on.

Laboratory Shear Testing of
Soils

"Al t hough the triaxi al
conpression test is presently
the nost wi dely used procedure
for determning strength and
stress-defornmati on properties
of soils, there have been no
books published on tri axi al
testing since the 1962 second
edition of the | andmark work
The Measurenent of Soi l
Properties in the Triaxi al
by Bi shop and Henkel. It is
apparent there is a need to
docunent advances nade in
triaxial testing since
publ i cation of Bi shop and
Henkel 's book and to exam ne
the current state of the art
a forumdevoted solely to
triaxial testing. Because of
I ncreasing versatility brought
about by recent devel opnents in
testing techni ques and

equi pnent, it is also inportant
t hat the geotechni cal

prof essi on be provided with an
up-t o-dat e awareness of

Test

in

potential uses for the triaxial
test."--Overvi ew.
Triaxial Testing of Soils and

Bi t um nous M xtures

Triaxial Testing of Soils explains
how to carry out triaxial tests to
denonstrate the effects of soi
behavi our on engi neering designs.
An authoritative and conprehensive
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manual , it reflects current best
practice and

i nstrunent ati on. Ref erences are
made t hroughout to easily
accessible articles in the
literature and the books focus is
on how to obtain high quality
experinmental results.
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This is a collection of articles
fromthe Asian conference UNSAT-

ASI A 2000, covering topics such
as: historical devel opnents;
nuneri cal nodelling; suction

measur enent techni ques;
perneability and fl ow, nass
transport; and engi neering
applications.

A Cost Effective Triaxial Test
Met hod for Unsaturated Soils
Soi | -testing equi pnent, Test
equi pnent, Soils, Specinen
preparation, Reports, Soi
testing, Mechanical testing,
strength tests, Construction,
Conpression testing, Testing
condi ti ons, Mathemati cal

cal cul ations, Triaxial test
(soils), Shear testing, Vane test

Triaxial Testing of Soils and

Soi |

Bi t um nous M xtures

Speci nens of sedi nment ed
kaolinite were subjected to
consol i dat ed- undr ai ned
triaxial conpression by neans
of a new el ectropneunmatic
control systemthat wll
apply any desired | oadi ng
path in the axi symmetric
stress space or any desired
def ormati on path. Speci nens
were tested under ranp

| oadi ng, ranp deformation and
conbi ned ranp | oadi ng?ranp
deformati on with both
constant cell pressure and
constant first invariant of
the applied stress tensor. To
determine the entire stress-
strain-pore pressure
relationship, it was
necessary to performthe
conbi ned | oad rat e-
deformation rate test. It was
found that while a uni que
principal stress difference-
maj or principal strain

rel ati onship exists, a unique
pore pressure-mgjor principal
strain relationshi p does not
exi st.
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