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INTRODUCTION

Amongthedifferentin situtests, conepenetration
test (CPT) isconsidered the most frequently used
method for characterization of geomedia. The CPT
isasmple, quick, and economical test that provides
reliablein situ continuous soundingsof subsurface
soil. The CPT canbeusedto classify soil strataand
to estimate strength and deformation characteristics
of soils. Dueto the soft nature of soil depositsin
Louisiana, the CPT isconsidered aperfect tool for
characterization of Louisiana soils.

In deep foundation anaysis and design,
implementation of the CPT by DOTD has been
limited toidentification of densesandlayersrequired
to support thetip of the end-bearing driven piles.
Moreover, DOTD uses the CPT to provide a
supplemental subsurfaceinformation between soil
borings. Unfortunately, these are very limited
applications compared to the wide range of CPT
applications. The CPT technology isfast, reliable,
and cost effective especialy when comparedto the
traditiona dtecharacterization method (boringsand
laboratory/fieldtests). TheDOTD materialssection
canperformanaverageof sxtoeight CPT testsper
day. The estimated average cost is $14 per foot.
Compared to $50 per foot, the CPT isfaster and
more economical thantraditional boring methods.
Implementation of the CPT candrastically decrease
the number of soil boringsand reducethe cost and
time required for subsurface characterization.

OBJECTIVES

The goal of this research was to identify the most
appropriate methodsfor estimating the ultimateaxial
load carrying capacity of driven pilesfrom the cone
penetration test data.

SCOPE

Thisresearch effort wasfocused onthe applicability of
eight CPT methods to predict the ultimate axial
compression|oad carrying capacity of pilesfrom CPT
data. Thesemethodsare Schmertmann, de Ruiter and
Beringen, Bustamanteand Gianeselli (LCPC/LCP),
Tumay and Fakhroo, Aoki and DeAlencar, Priceand
Wardle, Philipponnat, and the penpile method. The
predi cted capacity wascompared to thereferencepile
load capacity obtained from the pile load test using
Butler-Hoy method.

The CPT methods were used to investigate the load
carrying capacity of square precast prestressed
concrete (PPC) piles of different sizes driven into
Louisianasoils. Other piletypessuch astimber piles
and steel pipes were not covered in the current
analyses. Moreover, theanayseswere conducted only
on pilesthat wereloaded tofailureduringtheload test.
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RESEARCH APPROACH

Thisstudy presentsan evaluation of the performance
of eight cone penetration test methodsin predicting
theultimateload carrying capacity of squareprecast
prestressed concrete (PPC) piles driven into
Louisianasoils. A searchinthe DOTD fileswas
conductedtoidentify pileload test reportswith cone
penetration soundingsadjacent totest piles. Sixty
pileswereidentified, collected, and analyzed. The
measured ultimateload carrying capacity for each
pile was interpreted from the pile load test using
Butler-Hoy method, whichisthe primary method
used by DOTD. Thefollowing methodswereused
to predict theload carrying capacity of the collected
pilesusingthe CPT data: Schmertmann, Bustamante
and Gianesdlli (LCPC/LCP), de Ruiter and
Beringen, Tumay and Fakhroo, Priceand Wardle,
Philipponnat, Aoki and DeAlencar, and thepenpile
method. Theultimateload carrying capacity for eech
pilewas also predicted using the static &-method,
whichisusedby DOTD for piledesgnand andysis.

Prediction of pilecapacity was performed on sixty
piles, however, thegatistica anaysesand eva uation
of the prediction methodswere conducted based on
theresultsof thirty fivefriction pilesplunged (failed)
duringthepileload tests. End-bearing pilesand piles
that did not fail during theload testswere excluded
from the statistical analyses.

An evaluation schemewasexecuted to evaluatethe

obtai ned by averaging theranksof themethod fromthe
four criteria Based onthisevauation, thedeRuiter and
Beringenand Bustamanteand Gianesdlli (LCPC/LCP)
methods showed the best performancein predicting
theload carrying capacity of squareprecast prestressed
concrete (PPC) pilesdriveninto L ouisianasoils. The
worgt prediction method wasthe penpile, whichisvery
conservative (underpredicted pile capacities).

CONCLUSIONS

Based on the results of this study, de Ruiter and
Beringen and Bustamanteand Gianesdlli (LCPC/LCP)
methods showed the best capability inpredicting the
measured |oad carrying capacity of square PPC piles
driveninto Louisianasoils. Thesetwo CPT methods
showed abetter performancethan the currently used
a-method. Cost/benefit analysi sshowed that using the
CPT methodsfor design/analysisof square PPC piles
would cut thecost of initial designaswell asthecost of

piling.

The CPT methodsthat showed the best performance
were implemented into a Visual Basic computer
program to facilitate their use by DOTD design
engineers. These methodsare de Ruiter and Beringen,
and LCPC/LCP. Schmertmann method was also
implemented inthe program sinceitisoneof widely
used CPT methods.

CPT methods based on their ability to predict the
measured ultimate pile capacity. Four different
criteria were selected to evaluate the ratio of the
predicted to measured pilecapacities. Thesecriteria
are: the best-fit line, the arithmetic mean and
standard deviation, thecumul ative probability, and
the Log Normal distribution. Each criterion was
used to rank the prediction methods based on its
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performance. Thefinal rank of each method was
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