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Abstract:

The cone-penetration test (CPT) is a well-established in situ test in geotechnical engineering
for soil classification and estimation of soil properties. In a CPT, a cone shaped penetrometer
is pushed into the ground at a constant rate. The resistance on the cone tip is measured and is
then related to soil classification and soil properties. In this research, the finite difference
analysis of large deformations for the cone penetration testing (CPT) in the cohesive soil have
been conducted using FLAC 2D Software. In this modeling, interface elements between
penetrometer and soil are considered and it is assumed that the penetrometer materials show
rigid behavior in reaction to the soil materials. FLAC provides interfaces that are
characterized by Coulomb sliding and/or tensile separation. Interfaces have the properties of
friction, cohesion, dilation, normal and shear stiffness, and tensile strength there is an in-situ
state of stress in the ground, before any excavation or construction is started. In FLAC 2D, an
attempt is made to reproduce this in-situ state by setting initial conditions. Ideally,
information about the initial state comes from field measurements. Boundary conditions are
modeled as axesymmetry. Horizontal and vertical direction at the bottom boundary and
horizontal direction at the vertical boundary of soil model are fixed. Soil behavior follows full
elastic—plastic model and Mohr-Coulomb failure criterion. Numerical model is analyzed to
achieve mesh convergency at the various grids. The values of cone and frictional resistance
have been obtained through software calculations and then compared with the results obtained
from cone penetration test at the aluminum melt factory in Lamard, Fars Province. Stress and
displacement contours are related for evaluation of the penetration process. Steady state is
considered to achieve steady stress range in which the hole diameter is equal with the CPT
hole. The numerical modeling results of CPT test by FLAC 2D software shows good
agreement with the field tests results. Furthermore, the results have been discussed by using
Robertson Chart 1986 and Eslami- Felonious Chart 1997. Charts almost show same profile
with the field test results at the aluminum melt factory site.

Keywords: Finite difference analysis, Cone penetration, Cone resistance, Interface element,
Mesh Convergency
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