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1 INTRODUCTION

The preseant lecture attempis to summarlize
the exlsting knowledge of Penetration Te-
sting in Geotechnical Design Practice. The
last fifteen years have been characterized
by significant developments In the area of
in-situ testing. These developments have
resulted in the invention of new tests,
and in the inonovation, {mprovement and
gtandardization of the existing ones.
However, the most relevant feature of this
period, is a better understanding of the
relationships between the results of in-
gitu tests and basic s0il behaviour.

This 1last fact has contributed to a
remarkable rationalization of the inter-
pretation of different kinds of in-situ
tests and of the use of their resulets In
deslgn.

More detailed information concerning
the role, advantages and limitations of
the in-situ testing techniques as applied
in Geotechnical Practice can be found in

works by Ladd et al. (1977), Mori (1981),
Robertson and Campanella (1982), Wroth
{1984), Jamlolkowskl et al., (1985) and

Robertson (1986),
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Flat Dilatometer Test,

To avoid duplications with other lectu-
res in the programme of IS0PT-I, the fol-
lowing discussion i{s limited to the Stan-
dard Penetration Test (SPT), Static Cone
Penetration Test (CPT), and Flat Dilatome-
ter Test (DMT) (Marchetti, 1975; 1980).

2 INNOVATIOR AND FROGEESS IN PENETRATION
TESTING

The penetration test is an old and well
established method of in-situ experimental
soil engineering. At present, recent ad-

vances In electronic sensors and data ac-
qulsition systems have largely 1improved
the capablilities of Penetratlon Tests to

contribute in a cost-effective way to the
solution of Important design problems,

The most relevant innovations are:

a. Development of the static electric
cone penetrometer which permits continuous
measurements of cona ryesistance q_, and
local shaft friction f, as well as the mo-
nitoring of the deviation of the CPT tip
from vertical (De Ruiter, 1971: 1981;
1982; Schaap and Zuldberg, 1982; Robartson

and Campanella, 1984),

Cone
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Fig.13 M versus q. correlation for Ticino

sand {Jamiolkowski, 1986}
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Fig.14 Young modulus vs.cone resistance
in Hokksund sand
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Fig.15 Young medulus vs cone resistance
in Ticino sand

Table 5, Average Axial Strain correspond-
ing to Young's Modulil in Figs.l4 and 15.
Sﬂﬂd 'DGR {Eﬂ.}l.ﬁ {EE}25 (Eajﬁﬂ
% % %
Ticino 1 0.113| 0.232| 0.69%4
Ticino |2 to 8] 0.039| 0.069]| 0,159
Hokksund 1 0.152| 0.316] 0.939
Hokksund|2 to 8| 0.036| 0.060] 0.215

Analysis of the
Table 5 suggests
test sands correspond to
stiffness evaluated Iinside
yield surface, while the Egy of 0OC
and obviously all the NC values
reflect the elastic-plastic stiffness
the yleld surface.

The results shown in Figs.13 through 15
indicate the following important trends in
terms of the discussed correlations:

a. The ratios M/q. and E/q_. are much

higher for the mechanlcally OC sands

than
for the NC cones. This means that, without
an "a pris;i' knuwledﬁa or assumptfsﬁ-sf
the stress history of the deposit, it 1s

iEEﬂssihle to select a reliable wvalue of
the desiEE modulus.
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