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Technique | Site Location Purpose

Vibro LACTC Flyover, Los Angeles Densification of loose silty sands
Replacement | SFM Rail yard, San Francisco Mitigation of liquefaction potential
Deep Soil Alameda Corridor, Los Angeles Stabilisation of in-situ soils
Mixing

Lime/Flyash | Santa Fe Railroad, St. Joseph, MO Subgrade stabilisation

Injection

Compaction | Union Pacific (UP) Railroad, Kansas Filling of voids in the shale
Grouting CSX Railroad, Georgia Avoidance of sinkhole formations

Union Pacific Embankment Tunnel,
Longview, Texas

Densification of soil mass

Jet Grouting

Tilford Tunnel, Atlanta, Georgia
Charles Street Bridge, , Rhode Island
Union Pacific Storm Drain Tunnel, Ft.
Worth, Texas

To replace the existing support
To increase the slope stability
To stabilise the soil mass

Chemical West River Bridge, New Have, Stabilisation of granular soils

Grouting Connecticut Claremont Detention Solidification of sandy soils
Basin, Albuquerque, New Mexico

Mini Piles Canton Viaduct, Canton, Massachusetts | To form load bearing elements
Straight Creek Bridge, Tazewell, To form a deep foundation system
Tennessee

Anchors Embankment slide, Green Bottom, | To form an earth retention

West Virginia
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Abstract*

This research project is geared toward exploring relations between the pile
behavior and CPT results. Given that multiple real tests may not be performed
on piles due to the relevant high costs, many researchers have tried to develop
numerical models of piles and CPT in order to simulate the pile behavior. To this
aim, some simplifying assumptions have been made in addition to development
of a constitutive model.

The problem of cone penetration has been analyzed by models based on the finite
element method. The first computations were made using small-strain
formulations. However, the results were not satisfactory owing to excessive
element distortions encountered during pile installation and CPT. Later, large-
strain formulations were introduced, which made use of the Eulerean, ALE and
CEL mesh descriptions.

The basic definitions and procedures used for numerical modeling of pile
installation and CPT are covered in this study, while merits and demerits of
various mesh definitions in the non-linear finite element method are initially
discussed in detail. Then, the cone penetration, initial stress and material
parameters are explained in order to get a better insight into the numerical
modeling of cone penetration.

Finally, various researches on the topic have been reviewed while the
assumptions made in each case have been explained.

Some recommendations are also presented with respect to the selection of the
best simplifying assumptions for to the soil characteristics, element types, mesh
description and material parameters in order to obtain the best results which are
in agreement with the results of model tests on the piles.

Ky word : geared, CPT, CEL, Eulerean, model
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