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the auger free of excavated material. This
process continues until the auger is fully
extracted from the shaft. The support
excavator clears away the remaining
spoils, and then the crew carefully hand
excavates any spoils or contaminated
concrete at the top of the shaft until a
perfect circle of concrete is exposed to
the full diameter of the pile. A support
crane then lowers the steel element,
whether it is a cage or steel beam, into
the fluid concrete of the shaft. In deep
shafts, or shafts drilled in dry granular
material, it is often necessary to apply a
small amount of vibration to the steel
element to assist with the cage insertion.
The intent of this is not to force the steel
into the concrete, but rather to simply
assist the flow of the concrete around the
cage or beam. It should be noted that
centralizers, either rebar skids or heavy
plastic wheels, are used to centralize the
steel within the shaft and to ensure prop-
er steel coverage. 

While the final product is nearly
identical to a conventionally drilled
shaft, there are significant differences in
the installation process, each of which is
important to consider when evaluating
this method for a given project. Most
importantly, there is never an open hole
when drilling with the CFA method.
With conventional drilling techniques,
the drill tool repeatedly enters and exits
the shaft, each time slowly advancing
towards design tip elevation. To prevent
the shaft from caving during this
process, slurry and/or casing is used to
provide support for the sidewalls in soft
or wet conditions. However, with the
CFA method, there is no open drill
hole, as it is fully supported by the auger
and spoils during drilling, and support-
ed by the concrete as the auger is
extracted. This eliminates the need for
casing and slurry, both of which signifi-
cantly add to the time and cost of shafts
in soft or wet conditions. 

Another significant difference is that
there is no free water within a CFA
shaft. In a conventional drilled shaft in
wet conditions, free water enters the
shaft and drilling is performed under a
water or slurry head. However with
CFA, very little soil is removed from the
shaft until concrete placement begins,
only enough to displace the volume of
the auger flights. Concrete is placed
immediately as the auger is withdrawn,
preventing the accumulation of free
water in the shaft. This eliminates the
need for collection, storage, and dispos-
al of contaminated drilling fluids,
important concerns on many shaft proj-
ects.

From an efficiency standpoint, the
largest difference is that the shaft is con-
structed in a continuous operation. In
CFA shafts, the auger is advanced to tip
in a single pass, concrete is placed as the
auger is extracted, and the rebar cage is
immediately set into place. This differs
greatly from a conventional shaft in soft
or wet ground, in which the process of
drilling a single shaft includes advancing
casing, taking multiple passes with a
drill tool, cleaning the shaft bottom,
placing reinforcement, placing concrete
via tremie, extracting casing, and pump-
ing off displaced fluids. The elimination
of these extra steps often allows CFA
shafts to be completed three to five
times as quickly as a conventional
drilled shaft.

One of the greatest advantages of the
CFA method is improved safety for the
drill crew and inspection team. 

“Every year, throughout the U. S.,
there is a worker in our industry lost to
a cave-in of a drilled shaft during con-
struction of conventional drilled shafts
in less than ideal soil conditions. CFA
methods significantly reduce these risks
by immediately replacing soil with con-
crete during extraction of the auger,”
Dale Scheffler, president, D. J. Scheffler
(www.djscheffler.com) says. “This is a
much safer method since there is never
an empty shaft.” 

Design Considerations
Typically, a CFA pile of equal depth

and diameter will have equal or slightly
better load capacity when compared to a
conventional drilled shaft. On projects
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Piling instrumentation and control system.
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