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SUMMARY

These investigations were undertaken to study the
practicality of using a static penetrometer in foundation
investigations in the soils of the Southern Piedmont Region.
The information obtained was used in a study of the bearing
capacity of piling in these soils.

The first step of these studies was to design and
construct a static cone penetrometer. Next, static penetra-
tion tests were performed at selected sites, accompanied by
auger borings with undisturbed sampling and Standard Penetra-
tion Tests. The undisturbed samples were used to determine
from laboratory tests the soil properties for theoretical
study and a comparison of measured penetration resistances.

It has been determined by these studies that the mea-
sured point resistance of the penetrometer compares very
well with computed values under the following conditions:

l. Prandtl-Reissner (shallow) bearing capacity
factors are used.

2. All shape factors are given a value of unity.

2. Surface term is neglected in the bearing capacity
equation.

It is also noted that point resistances were significant

only in hardest materials.
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CHAPTER I
INTRODUCTION

For many years attempts have been made to determine
subsurface scil properties by driving or pushing rods and
pipes into the ground. This study encompasses the develop-
ment of an efficient cone penetrometer for the measurement
of point and skin resistances toc penetration.

The static penetration test has the distinct advan-
tage of being a continuous load test, carried to failure,
throughout the range of a proposed foundation. This type
of test is useful, in addition to determining the over-all
resistances, in locating any soft pockets or hard layers
in the subsoil profile. The static penetrometer, however,
does suffer from the disadvantage that substantial reac-
tions are required in the denser soils; thus its usefulness
is limited to the less dense solls.

As the penetration tests are performed, the soil
around the penetrometer point and shaft fails, as would the
soil adjacent to a pile loaded to failure in the soil.
These tests should therefore give a better idea as to the
ultimate bearing capacity of the micaceous silts under
discussion.

The soils considered in this investigation are the
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ZONE I: highly compressed
elastic wedge

ZONE IT: Prandtl zone

ZONE TII: elastic zone

Figure 1. Assumed Bearing Capaclity Fallure
Planes for Piles 1in Dense Soil
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foboly

q = cl, + %7’1)1"17,

He has shown that the values of Mc and M do not
differ greatly from the values of Nc and N7 . However, for

lower values of {, Mc is lower than Nc and for higher values
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CHAPTER XI

PILE CAPACITY FROM FENETRATICN TESTS

Many investigators have proposed relationships for
pile bearing capacity based on static penetration tests
using equipment similar to the subject of this thesis and
also based on the Standard Penetration Test blow count.

One of the most common ¢f these comparisons is relat-
ing the ultimate load on a pile with the ultimate lcad on a
static penetrometer by means of the ratio of end areas and

skin surface areas. This would be as follows:

A
. - S
Qult. of pile = qup + Qg K;
where:
o = unit resistance to penetrometer point (psi)
s = total penetrometer casing resistance within

range of pile foundation (lbs.)

A_ = area of pile tip (sq. in.)

b

A, = surface area of pile shaft (sq. in./ft. of
length)

AC = surface area of penetrometer shaft (sqg. in./fv.
of length)

For this relation to be true, the assumption must be



Qie. = qnﬂp + (Kfs As Z) (¢ in pounds)
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