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Full scale lateral load testing of drilled
shafts for research is a significant under-
taking but a necessary one for advance-
ment of the industry. Recently the
Kansas Department of Transportation
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(KDOT), Hayes Drilling of Kansas City,
Dan Brown, Applied Foundation Testing
(AFT) and the University of Kansas
(KU) teamed up to conduct a series of
full scale lateral load tests for the pur-
pose of developing design curves (p-y
curves) for drilled shafts in loess.

Loess is a unique material; it is an
unsaturated soil with a significant fric-
tion angle and true cohesion. Loess is a
uniform silty material that was trans-
ported and deposited by wind and is

present in at least
15 states. Clay and
calcite provide the
cementation that is
the source of the
true cohesion.
Loess has an open
structure and low
unit weight; and
has unusual prop-
erties such as
greater permeabili-
ty in the vertical
direction and a ten-
dency to be more
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resistant to erosion
on a vertical slope
than on a shaped
slope. Collapse is a ;
definite possibility for deposits with a
very low unit weight. Its properties are a
function of its natural fabric; they are
lost if the material is remolded and may

Loess is often present on the
banks of rivers where
bridge abutments are to be
constructed.

be lost if the soil becomes saturated.
Loess is often present on the banks of
rivers where bridge abutments are to be
constructed.

The unique properties of loess make
selection of appropriate lateral load-
deflection (p-y) curves for design prob-

Figure 1: Drilled shaft borehole in loess.

lematic, as no design curves for this
unusual soil have been published. KDOT
was in need of such design curves to
develop designs that were both efficient
and reliable. KDOT approached KU and
Dan Brown to form a research project for

Hayes Drilling was contact-
ed about the project and
generously volunteered to
contribute shaft materials,
construction services, and
testing support services.

the determination of p-y curves for loess.
Hayes Drilling was contacted about the
project and generously volunteered to
contribute shaft materials, construction

services, and testing support serv-

FOUNDATION DRILLING August 2007

Figure 2: Side photos of test setup for shafts 5 and 6.

ices.

The project consisted of selec-
tion of a geotechnical test site with
a significant loess deposit, a
detailed geotechnical investigation,
construction of four 30 inch and
two 42 inch drilled shafts, and test-
ing of the shafts under static and
repeated loading conditions. P-y
curves were developed from the
data obtained during testing.

The test site is located on the

(continued on page 29)
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the test shaft in the hole.

west side of Kansas City adjacent to 1-
435 and has a deposit of loess approxi-
mately 35 feet thick. The investigation
consisted of in-situ testing that included
SPT, CPT, pressuremeter testing, and
development of a continuous profile
with a A. D. Bull Soil sampler.
Undisturbed samples were obtained for

Hayes Drilling crew prepares to place reinforcing steel for

laboratory test-
ing which
included routine
characterization
and direct shear,
triaxial, uncon-
fined, collapse,
and consolida-
tion testing. The
initial sampling
and in-situ test-
ing was con-
ducted in 2004
and additional
sampling and
testing was con-
ducted during
the week of lat-
eral load testing.

Lab testing showed the soil had the c-
@ strength behavior of a loess, with a
friction angle between 25 and 30 degrees
and some cohesion even under com-
pletely saturated conditions. The true
cohesion caused some problems with
the use of in-situ testing correlations.

Soil classification software misidentified
some portions of the soil profile and esti-
mates of the soil friction angle were very
high, often exceeding laboratory values
by 10 degrees.

Hayes Drilling constructed the shafts
in the late spring of 2005. The loess pro-
vided an excellent drilling medium with
straight sides, clean bottoms and dry
holes, as shown in Figure 1. Steel cages
with inclinometer casing were placed in
the hole and concrete was poured as
shown in Figure 2. Casing was not
required and was used only for the three
feet above ground to serve as a form and
as a welding surface. In June of 2005,
the parties assembled for the actual test-
ing. Hayes provided testing support
services such as welding and crane sup-
port while Applied Foundation Testing
conducted the load testing.

Load testing was conducted on pairs
of shafts with the shafts jacked apart,
reacting against each other as shown in
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Fernando Lizzi's Out of Print
Micropile Classic Now Available

The ADSC, in conjunction with the International Society for
Micropiles, is pleased to announce that under special agreement with the
original publisher, the ADSC and ISM has just re-published Dr. Fernando
Lizzi's, Static Restoration of Monuments: basic criteria-case histories
strengthening of buildings damaged by earthquakes. This high quality
reproduction is true to the original in every graphic detail. Lizzi is known
internationally as the founder of the pali radice (root piles) technology,
which has been used since 1952 for the restoration of historical monu-
‘ments and underpinning of other delicate structures. His technique of
designing and installing three-dimensional reticulated networks of
micropiles for stabilization has been used worldwide for stabilization of
important structures. This generously illustrated, 146 page, fundamental
classic text describes the use of the technology on numerous historical
monuments and structures throughout the world.

non-members, $78 (U.S. $), plus shipping. To order contact the ADSC
Technical Librarian at: adsc-iafd.com, or phone (214) 343-2091.

The Static Restoration of Monuments is available only through the
ADSC’s Technical Library Service. ADSC and ISM member price is $60,
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