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Art. 516.01 Drilled Shafts

SECTION 516. DRILLED SHAFTS

516.01 Description. This work shall consist of constructing drilled shaft

foundations.
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516.02 Materials. Materials shall be according to the following.

ltem Article/Section
{a) Portland Cement:ConcretelNOte 1) s iees 1020
{b):: ReitforcemeniBars et adies o o e L s 1006.10
(e} ‘GrettNoteld i (Note 2y s s e e 1024.01
(d) |Permanent:StEellCasing .« .. .. rriormorstasas onssethaiiasbs dubasunviinasbos 1006.05(d)

Note 1. When soil and ground water sulfate contaminates exceed 500 parts
per million, a Type V cement will be required.

Note 2. The sand-cement grout mix shall be according to Section 1020 and
shall be a 1:1 blend of sand and cement comprised of a Type | or Il cement
at 185 Ib/cu yd (110 kg/cu m). The maximum water cement ratio shall be
sufficient to provide a flowable mixture with a typical slump of 10in.
(250 mm).

516.03 Equipment. Equipment shall be according to the following.

ltem Article/Section
{a)-Bencrete EAUIpment v ut it i e 1020.03
(b) Drilling Equipment (Note 1)
I 2 T T ) e e vty sy e e AL Sk i e Sy, JELARE s 1103.17(a)

Note 1. The drilling equipment shall have adequate capacity, including
power, torque and down thrust, to create a shaft excavation of the maximum
diameter specified to a depth of 20 percent beyond the depths shown on the
plans.

516.04 Submittals. The following shall be submitted.

(@) Qualifications. At the time of the preconstruction conference, the Contractor
shall provide the following documentation.

(1) References. A list containing at least three projects completed within
the three years prior to this project's bid date which the Contractor
performing this work has installed drilled shafts of similar diameter,
length, and site conditions to those shown in the plans. The list of
projects shall contain names and phone numbers of owner's
representatives who can verify the Contractor's participation on those
projects.

(2) Experience. Name and experience record of the drilled shaft
supervisor, responsible for all facets of the shaft installation, and the drill
operator(s) who will be assigned to this project. The supervisor and



Art. 516.08 Drilled Shafts

516.08 Excavation Cleaning and Inspection. Materials removed or
generated from the shaft excavations shall be disposed of according to
Article 202.03.

After excavation, each shaft shall be cleaned. The cleaning operation shall result
in at least 50 percent of the base of each shaft having less than 1/2 in. (13 mm) of
sediment or debris at the time of concrete placement. The depth of sediment or
debris at any place on the base of the shaft shall be a maximum of 1 1/2 in. (38 mm).

Shaft cleanliness shall be determined using the methods as accepted in the
installation procedure.

A shaft excavation shall be overreamed when, in the opinion of the Engineer, the
sidewall has softened, swelled, or has a buildup of slurry cake. Overreaming may
also be required to correct a shaft excavation which has been drilled out of tolerance.
Overreaming may be accomplished with a grooving tool, overreaming bucket, or
other approved equipment. Overreaming thickness shall be a minimum of 1/2 in,
(13 mm).

516.09 Top of Rock. The top of rock will be considered as the point where
rock, defined as bedded deposits and conglomerate deposits exhibiting the physical
characteristics and difficulty of rock removal as determined by the Engineer, is
encountered which cannot be drilled with earth augers and/or underreaming tools
configured to be effective in the soils indicated in the contract documents, and
requires the use of special rock augers, core barrels, air tools, blasting, or other
methods of hand excavation.

516.10 Design Modifications. If the top of rock elevation differs from that
shown on the plans by more than 10 percent of the length of the shaft above the rock,
the Engineer shall be contacted to determine if any drilled shaft design changes may
be required. In addition, if the type of soil or rock encountered is not similar to that
shown in the subsurface exploration data, the Contractor may be required to extend
the drilled shaft length(s) beyond those specified in the plans. In either case, the
Engineer will determine if revisions are necessary and the extent of the modifications
required.

516.11 Reinforcement. This work shall be according to Section 508 and the
following.

The shaft excavation shall be cleaned and inspected prior to placing the
reinforcement cage. The reinforcement cage shall be completely assembled prior to
drilling and be ready for adjustment in length as required by the conditions
encountered. The cage shall be lifted using multiple point sling straps or other
approved methods to avoid cage distortion or stress. Additional cross frame
stiffeners may also be required for lifting or to keep the cage in proper position during
lifting and concrete placement.

The Contractor shall attach suitable cage centralizers to keep the cage away
from the sides of the shaft excavation during placement and to ensure that at no point
will the finished shaft have less than the minimum concrete cover(s) shown on the
plans. The cage centralizers or other approved non-corrosive spacing devices shall
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Drilled Shafts Art. 516.12

be used at sufficient intervals (near the bottom and at intervals not exceeding 10 ft
(3 m) throughout the length of the shaft) to ensure proper cage alignment and
clearance for the entire shaft.

If the conditions differ such that the length of the shaft is increased, additional
longitudinal bars shall be either mechanically spliced or lap spliced to the lower end of
the cage and confined with either hoop ties or spirals. The Contractor shall have
additional reinforcement available or fabricate the cages with additional length as
necessary to make the required adjustments in a timely manner as dictated by the
encountered conditions. The additional reinforcement may be non-epoxy coated.

516.12 Concrete Placement. Concrete work shall be performed according to
Section 503 and the following.

Concrete shall be placed as soon as possible after reinforcing steel is set and
secured in proper position. The pour shall be made in a continuous manner from the
bottom to the top elevation of the shaft as shown on the contract plan or as approved
in the Contractor's installation procedure. Concrete placement shall continue after
the shaft excavation is full and until good quality, uncontaminated concrete is evident
at the top of shaft. The elapsed time from the beginning of concrete placement in the
shaft to the completion of the placement shall not exceed two hours. At no time
during construction shall the slump loss result in a slump below the minimum
specified. The Contractor may request a longer placement time provided the
concrete mix maintains the minimum specified slump requirements over the longer
placement time as demonstrated by trial mix and slump loss tests. Vibration of the
concrete will not be allowed when the concrete is displacing drilling fluid or water. In
dry excavations, the concrete in the top 10 ft (3 m) of the shaft shall be vibrated.

When the top of the shaft is at the finished elevation and no further concrete
placement above the finished elevation is specified, the top of the shaft shall be level
and finished according to Article 503.15(a).

Concrete shall be placed by free fall, tremie, or concrete pump subject to the
following conditions.

(a) Free Fall Placement. The free fall placement shall only he permitted in
shafts that can be dewatered to ensure less than 3 in. (75 mm) of standing
water exist at the time of placement without causing side wall instability.
The height of free fall placement shall be a maximum of 60 ft (18.3 m) as
measured from the discharge end, but it shall be reduced to a maximum of
30 ft (9.1 m) when self-consolidating concrete is used. The Contractor shall
obtain approval from the Engineer to place self-consolidating concrete by
free fall.

Concrete placed by free fall shall fall directly to the base without contacting
either the rebar cage or shaft sidewall. Drop chutes may be used to direct
concrete to the base during free fall placement.

Drop chutes used to direct placement of free fall concrete shall consist of a
smooth tube of either one continuous section or multiple pieces that can be
added and removed. Concrete may be placed through either a hopper at
the top of the tube or side openings as the drop chute is retrieved during
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