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onstruction on the

new bridge will lit-

erally begin to

“come out of the
ground” as drilled shaft
work starts for the tower
piers and the Charleston
interchange.

Now that the first phase
of dredging has been
completed, the results from
the drilled test shaft have
been computed, and the
foundation details have been
reviewed by the SCDOT,
Palmetto Bridge Construc-
tors are set to begin in ear-
nest in April.

With this start date for
the main span construction,
additional cranes and
barges will be positioned in
the Cooper River to con-
struct the many drilled
shafts, which will support
the new bridge towers.
Drilled shaft construction
for the Charleston inter-
change will begin at
Morrison Drive and Huger
Streets.

Construction

Drilled shafts are con-
structed by driving a steel
casing through the water or
topsoil, deep into the earth’s
core. Embedded into the lay-
ers of earth, called the coo-
per marl, the casing is set as
a temporary form into the
thick, claylike marl to pre-
vent caving of the looser
mud and soils from above.

Within the river channel,
the drilled shaft steel casing
will remain in place to pro-
tect the foundations during
the 100 year life of the new
bridge.

A drill, which looks very

similar to the drill bits many
people have in their house-
hold tool box - only thou-
sands of times larger, is
positioned by a crane to bore
within the casing. The depth
of the drilled hole is defined
by the loads the shaft will
carry and its location within
the bridge design. For ex-
ample, the bottom of the
shafts drilled for the main
span is approximately 230
feet below the water level of
the river.

After the drill excavates
the bulk of the soil and muck,
the shaft is thoroughly
cleaned by an airlift system,
which works like an under-
water vacuum cleaner. A
crane carefully places a re-
inforcement, or rebar, cage
into the hole. With spiral

and vertical steel reinforce-
ments, the cages can weigh
more than 100 tons.

Examples of these cages
and their construction can
be seen within the cleared
right-of-way at Huger and
Meeting Streets in Down-
town Charleston. The cages
for the shafts within the
Cooper River are being con-
structed at Pier November
on the former Navy Base in
North Charleston; once con-
structed they will be carried
to the channel by large
barges.

As soon as the rebar cages
are set, concrete is placed
into the shaft. Pumped
through a tremie pipe, the
concrete fills in and around
the rebar cage.

In less than three days,
what was once a shell has
now become a stable drilled
shaft foundation element.

Drilled Shafts Provide Unseen
Support

Columns are placed upon
the drilled shaft foundation
to provide support for the
bridge deck. Depending
upon the weight and length
of the span it will support,
each pier, or “bent,” is sup-
ported by one or more
drilled shafts.

The latest bridge designs
require more than 400
drilled shafts to ground the
supports for the eight-lane
bridge deck and pedestrian/
bicycle path crossing the
Cooper River. Each drilled
shafts is 6 to 10 feet in diam-
eter and can be up to 237 feet
in length. To get a sense of
how deep these drill shafts
extend, look up at the new




A crane mounted on a barge

directs the drill into the Cooper

Marl for the drilled test shaft.

cell tower on
Huger Street: it is
only 190 feet high.

Why Drilled Shafts?
Drilled shafts
have been chosen
to provide the
foundational sup-
ports for the new
bridge over pile
construction.
Rather than the
droning sound and intense
vibrations caused by driving
large piles deep into the
earth, the construction of
drilled shafts is significantly
quieter, less intrusive, and

more environmentally sen-
sitive. Drilling and filling
rather than repetitive
pounding means less distur-
bance to the surrounding
neighborhood and also to
the existing structures such
as the Grace and Pearman
Bridges.

Drilled shafts have the
added benefit of providing
efficient support for the
main bridge pylons where
span lengths are long and
loading conditions are ex-
tremely heavy - an impor-
tant bonus when designing
the longest cable stayed
span in North America.

Expect drilled shaft con-
struction for the main span
to extend until mid-July.
Drilled shafts for the
Charleston interchange
should last approximately 8
months. Drilled shafts for
the high approaches on the
Charleston side will begin
this summer. Work on the
Mount Pleasant approach
will get going in October.

To learn more about drilled shafts or
other elements of bridge construction,
please contact the Community Bridge

Office at 843.534.5000 or you can
e-mail us your comments at
www.dot.state.sc.us.

e Down-hole cameras and video monitors bring the latest technology to
the job site and allow the inspectors to observe the shaft's entire depth
without risking the saftey of a diver within the 10ft wide shaft.

e As concrete is placed, inspectors monitor the placed amount along a theo-
retical vs. actual concrete curve to see if there have been any cave-ins or
other problems with the shaft. Concrete and cast test cylinders verify
that the contractor'sconcrete mixture is strong enough to withstand the
forces that will be exerted upon it.

e Finally, a Cross Hole Sonic Logging (CSL) test is administered to deter-
mine if there are any voids or problem areas in the concrete. The faster
the sound waves travel through the concrete, the denser the shaft mate
rial is and the stronger it is. Slow moving sound waves are a possible
indication of a void or bubble in the concrete and call for corrections will
be made if necessary.

Monitoring Drilled Shaft Construction: The Role of the Inspector

To ensure that the bridge will be around for the next hundred years, SCDOT and their team of inspectors continuously
monitor drill shaft construction. Before drilled shaft work begins in earnest in April, the contractors, crew and inspec-
tors completed drilled test shafts to practice construction techniques as well as to confirm design parameters.

e Before the first drop of concrete is poured, inspectors have verified the
cleanliness of the drilled shafts and the sturdiness of the steel casing.

Keith Ingram of PSI performs a Concrete
Curve Analysis to test the level of
concrete within the drilled test shaft.
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