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INTRODUCTION

Characterization of base and subgrade soil is
esentid for the desgn and andyss of pavement
dructures. Desgn of flexible pavements is
generdly based on datic propeties such as
Cdifornia Bearing Ratio and soil support vaue
These propeties do not represent the actua
response of the pavement layers under traffic
loadings. Consequently, the American Association
of Stae Highway and Transportation Officid’s
(AASHTO) quide for the desgn of pavement
dructures recommended the use of a reslient
modulus (M;) for characterizing the base and
subgrade soil and desgning flexible pavements.
As a reault, the use of redlient modulus by
highway trangportation agencies is becoming
increasingly popular.

The reslient modulus is usudly determined from
laboratory or fidd nondestructive test methods.
The laboratory procedures ae consdered
laborious, time consuming, and highly expensve.
The fidd nondestructive test procedures have
cetain limitations with repestability of test results
and the identification of layer properties
underlaned by soft layers. The shortcomings of
these tes methods ggnify the need for an in Stu
technology that deemines the  redlient
characteristics of subgrade and base soils
undernegth a pavement.

Among the present in-Stu  methods, cone
penetration testing (CPT) is consdered the most
frequently used method for charactering geomedia
because the CPT method is economicd, fast, and
provides repeatable and reliable results. The CPT

advances a cylindricd rod with a cone tip
into the soil and measures the tip
resgance and deeve friction from the
intruson. The reddance parameters are
used to classfy soil drata and to estimate
drength and deformation characteristics of
s0ils such as Young's modulus (E) and
shear modulus (G).

This report presents the findings from a
pilot  investigation to asses  the
applicability of intruson technology to
edimate the reslient modulus of subgrade
sils.  Modds for predicting soil reslient
modulus from cone peneration test
parameters, basic soil properties, and soil
in-situ stress conditions were devel oped.

OBJECTIVES

The objective of this study is to assess the
aoplicability of the intruson technology in
edimating the redlient characteristics of
subgrade soils.

SCOPE

Fidd tets usng the 2 cn? miniaure
friction cone penetrometer as well as the
15 cn? friction cone penetrometer were
performed on eight soils which comprise a
wide spectrum of LouiSana soils. These
sils indude cohesve soil  (fine-grained)
sauch a glty cday, heavwy day, ad
overconsolidated clay and cohesonless
soil  (coarse-grained) such as sand.
Repested load triaxid tests were
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conducted on undisturbed soil samples obtained
from the dtes next to the CPT soundings to
evauate their reslient characteritics.

RESEARCH APPROACH

Feld and laboratory testing programs were carried
out on eght soil types found in Louidana. Site
characterizetion was conducted using cone
penetration teds in which continuous
measurements of the cone tip resstance and deeve
friction are recorded. Undisturbed and disturbed
il samples were aso obtaned from different
depths at the investigated Sites.  Laboratory tests
were conducted on soil samples to determine the
reslient modulus, drength parameters, physicd
properties, and compaction characteristics.

The results of the 2 cn? miniaure friction cone
penetrometer were used to develop the corrdation
between the reslient modulus and the CPT output.
For the fine-graned oils (clay, slty day), the
results of the 15 cn? friction cone penetrometer
were used to cdibrate the miniature friction cone
in cohesve soils.

CONCLUSIONS

Satidical analyses were conducted on the cone
soundings and showed that the results are repeatable
a esch test dte within tolerable deviation. Stetidtical
modds for predicting the reslient modulus were
developed based on the fidd and laboratory test
results of two soil types and consdering two cases
of dresses in-Stu conditions and traffic loading.
These modds correated the reslient modulus to the
cone peneration tet paameters, basc il
properties, and in-Stu sress conditions of the soil.
The modes for the cohesive soil were vaidated by
predicting the redlient modulus of the other soils
which were not used in the deveopment of these
models.  Predicted and messured values of the
reslient modulus were in good agreement.  This
research  provided a prdiminay vdidation of
predicting the redlient modulus of subgrade soils
utilizing the cone penetration tes.
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