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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.
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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
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