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455 STRUCTURES FOUNDATIONS
(REV 5-18-20) (FA 7-9-20) (1-21)

ARTICLE 455-3 is deleted and the following substituted:

455-3 Description.

Furnish and install concrete, steel, or wood piling including driving, jetting,
preformed pile holes, cutting off, splicing, dynamic load testing, and static load testing of
piling. Prior to driving, clearly mark the piles to facilitate inspection. Provide individual
straight-line marks at 1-ft intervals numbered at least every 5 ft. Use markers or lumber
crayons that can be easily observed by the inspector. Ensure marks are spaced uniformly
and perpendicular to the face of the pile. When set checks or practical refusal checks are
required, provide inch marks as directed by the Engineer.

In the event a pile is broken or otherwise damaged by the Contractor to the extent
that the damage is irreparable, in the opinion of the Engineer, the Contractor shall extract
and replace the pile at no additional expense to the Department. In the event that a pile is
mislocated by the Contractor, the Contractor shall extract and replace the pile, at no
expense to the Department, except when a design change proposed by the Contractor is
approved by the Department as provided in 455-5.16.5.

ARTICLE 455-12 is deleted and the following substituted:

455-12 Basis of Payment (All Piling).

455-12.1 Treated Timber Piling: Price and payment will be full compensation
for all labor, equipment, and materials required for furnishing, pile marking and installing
all materials, including collars, metal shoes, copper cover sheets, preservatives and tar,
and for wrapping pile clusters with wire cable, where so shown in the Plans.

455-12.2 Prestressed Concrete Piling: Price and payment will be full
compensation for all labor, equipment, and materials required for furnishing, pile
marking and installing all reinforcing steel, predrilled holes, furnishing the material for
and wrapping pile clusters with wire cable where so shown in the Plans and grouting of
preformed pile holes when shown in the Plans.

455-12.3 Steel Piling: Price and payment will be full compensation for all labor,
equipment, and materials required for furnishing, marking and installing steel piling,
including welding and painting as specified and the cost of predrilling pile holes
described in 455-5.1. The cost of any concrete fill and reinforcing steel in pipe piles will
be included in the price for steel piling.

Bracing and other metal parts attached to or forming a part of piling or
bracing and not otherwise classified, will be measured and paid for as provided in
Section 460.

455-12.4 Test Piles: Price and payment will be full compensation for all
incidentals necessary to complete all the work of this item except splices, build-ups, pile
extractions and preformed pile holes authorized by the Engineer and paid for under other
pay items or payment methods. The cost of all additional work not listed above necessary
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to ensure required penetration and attain required bearing of the test piles will be included
in the price bid per foot of test pile, including driving and all other related costs.

SUBARTICLE 455-15.8.3 is deleted and the following substituted:

455-15.8.3 Polymer Slurry: Materials manufactured expressly for use as
polymer slurry for drilled shafts that meet the requirements of this Section may be used
as slurry for drilled shaft excavations. A representative of the manufacturer must be on-
site or available for immediate contact to assist and guide the construction of the first
three drilled shafts at no additional cost to the Department. This representative must also
be available for on-site assistance or immediate contact if problems are encountered
during the construction of the remaining drilled shafts as determined by the Engineer.
Use polymer slurry only if the soils below the casing are not classified as organic, and the
pH of the fluid in the hole can be maintained in accordance with the manufacturer’s
published recommendations. Submit the SDS for the product, the manufacturer’s
published mixing procedures, and the manufacturer’s published range of values for pH
and viscosity of the mixed slurry. Submit a report in accordance with Section 2.4,
Volume Il of the Department’s Material Manual, which may be viewed at the following
URL:
https://www.fdot.gov/programmanagement/Implemented/URL inSpecs/Section24V2.shtm

The report must include test results, certification and documentation that demonstrate the
polymer slurry and additives meet the following requirements:

1. The polymer slurries to be used on the project and their waste
products are classified as non-hazardous as defined by Resource Conservation and
Recovery Act (RCRA) Subpart C rules, Table 1 of 40 CFR 261.24 Toxicity
Characteristic.

2. Pull out tests demonstrate the bond between the bar
reinforcement and the concrete is not materially affected by exposure to the slurry under
typical construction conditions, over the typical range of slurry viscosities to be used.

3. Load tests demonstrate the bond between the concrete and the
soil is not materially affected by exposure to the polymer slurry under typical
construction conditions, over the typical range of polymer slurry viscosities to be used.

4. The method of disposal meets the approval of all federal, state
and local regulatory authorities.

Perform the following tests on the polymer slurry supplied to and
in the shaft excavation and ensure that the results are maintained within the ranges stated
in the table below:

Mixed Polymer Slurry Properties

Item to be measured Range of Results at 68°F Test Method
62 to 65 lb/ft3
Density (fresh water) Mud density balance:
64 to 67 lb/ft3 FM 8-RP13B-1
(salt water)
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Mixed Polymer Slurry Properties
Item to be measured Range of Results at 68°F Test Method
50 seconds to upper limit published
Viscosity by the manufacturer, limited by 455-(  Marsh Cone Method:
15.8.3(2) and (3) above, for FM 8-RP13B-2
materials excavated
Range published by the Electric pH meter or pH
pH manufacturer for materials indicator paper strips:
excavated FM 8-RP13B-4
Sand Content 0.5% or less FM 8-RP13B-3

Premix polymer slurry in accordance with the manufacturer’s
published procedures. Do not mix the slurry in the excavation as a means to prepare
slurry. When approved by the Engineer, adjustments to slurry properties can be made in
the excavation.

During construction, maintain the level of the slurry at a height
sufficient to prevent caving of the hole and which should not be lower than 4 feet above
the highest expected piezometric water elevation along the depth of the shaft.

SUBARTICLE 455-16.3 is deleted and the following substituted:

455-16.3 Support, Alignment, and Tolerance: Tie and support the reinforcing
steel in the shaft so that the reinforcing steel will remain within allowable tolerances as
specified in 455-20 and Section 415.

Ensure concentric spacing for the entire length of the cage. As a minimum,
use centering devices consisting of wheels or other approved noncorrosive spacing
devices within 3 feet of the bottom, within 6 feet of the top, and intervals not exceeding
10 feet along the cage length. When a casing with an inside diameter (1.D.) larger than
the required shaft diameter is used, provide, within the portion of the oversized casing,
centering devices specially dimensioned to ensure the casing and the cage are concentric.
Do not use block or wire type spacers. Ensure no metallic elements will be within the
concrete cover space. Use a minimum of one spacer per 30 inches of circumference of
cage with a minimum of four at each level. Provide spacers at the bottom of the drilled
shaft reinforcing cage as required to maintain the proper position of the cage.

Check the elevation of the top of the steel cage before and after placing the
concrete. If the cage is not within the specified tolerances, correct, and submit a revised
DSIP to the Engineer for approval. Do not construct additional shafts until receiving
approval from the Engineer.

SUBARTICLE 455-17.2 is deleted and the following substituted:

455-17.2 Placement Time Requirements: The elapsed time for placing drilled
shaft concrete includes the concrete mixing and transit time, the concrete placement time,
the time required to remove any temporary casing that causes or could cause the concrete
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to flow into the space previously occupied by the casing, and the time to insert any
required column steel, bolts, weldments, etc. The elapsed time begins at the time the first
truck placed in the shaft is batched. Maintain a minimum slump of 5 inches throughout
the elapsed time. Use materials to produce and maintain the required slump through the
elapsed time that meets the class of concrete specified. Provide slump loss tests that
demonstrate to the Engineer that the concrete will maintain a 5 inch or greater slump for
the anticipated elapsed time before beginning drilled shaft construction.

ARTICLE 455-42 is deleted and the following substituted:

455-42 Mixing and Pumping Cement Grout.
Meet the following requirements:

1. Only use pumping equipment approved by the Engineer in the
preparation and handling of the grout. Before using the mixers, remove all oil or other
rust inhibitors from the mixing drums, stirring mechanisms, and other portions of the
equipment in contact with the grout.

2. Use a quantity of water and mixing time that will produce a
homogenous grout having an efflux of not less than 21 seconds, when tested with a flow
cone in accordance with ASTM D6449. Reject loads with efflux of less than 21 seconds.
Notify the production facility to adjust the mix design. Calibrate the flow cone in
accordance with ASTM D6449. Conduct the calibration initially before its first use and as
directed by the Engineer, when there is a question of the flow cone’s accuracy.

Technicians performing the efflux test must take the Auger Cast
Pile course and pass the final examination to be qualified to test for any auger cast pile
installations in the field. Assist the Engineer in verifying the technicians meet these
requirements.

Conduct tests for efflux time at the beginning of each days
grouting operation and as directed by the Engineer to ensure the specification
requirements are met.

3. Mix the grout at least one minute. If agitated continuously, the grout
may be held in the mixer or agitator for a period not exceeding 2.5 hours at grout
temperatures below 70°F; two hours for temperatures from 70°F to 100°F. Do not place
grout when its temperature exceeds 100°F. If there is a lapse in the operation of grout
injection, recirculate the grout through the pump, or through the mixer drum or agitator.

4. Use mixers capable of combining components into a thoroughly mixed
and uniform mass, free from balls or lumps and capable of discharging the grout with a
satisfactory degree of uniformity. The Engineer’s approval of grout mixers and all other
equipment will be contingent on proper performance during construction of the
demonstration pile and subsequent production work.

5. Use a screen no larger than 3/4 inch mesh between the mixer and pump
to remove large particles which might clog the injection system.

6. Use a positive displacement piston type grout pump equipped with a
pressure gauge, capable of developing displacing pressures at the pump not less than
350 psi. The pump must be appropriately sized to the pile diameter. Provide a grout pressure
gauge in clear view of the equipment operator. Provide a second pressure gauge near the drill
rig where it can be observed by the Engineer.
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7. Accurately monitor the volume and pressure of the grout flow. Test and
calibrate the equipment during construction of the demonstration pile to demonstrate flow
volume measurement accuracy of plus or minus 3% over the range of grouting pressures
anticipated during this work. Provide a pump stroke counter in good working condition
on the grout pump. Perform a calibration test of the pumping equipment, prior to
construction of the demonstration piles, to determine the average volume of grout for every
pump stroke, in accordance with FM 5-612. When the Contractor’s installation procedure
includes priming the grout pump, grouting lines or auger conduit after drilling the hole,
perform a priming demonstration to determine the minimum number of pump strokes required
to deliver fresh grout throughout the entire system and flow from the grout injection hole at
the bottom of the auger. Perform this grout priming demonstration prior to any calibration test.

The Engineer may require additional pump calibrations and priming demonstrations
when the pump is repaired, a different pump is used, when the length of the grout lines or
hollow auger lengths increase from previous piles for which priming demonstrations were
performed and at any time the Engineer determines the grout pump performance may have
changed.

ARTICLE 455-44 is deleted and the following substituted:

455-44 Pile Installation.
Meet the following requirements:

1. Locate the piles as shown on the drawings.

2. Should soft, compressible muck, organics, clay or other unsuitable
materials (non A-1, A-3, A-2-4 or limestone materials) be encountered, remove the
unsuitable material to a maximum depth of 5 feet and a radial distance around the pile
centerline of two pile diameters, unless otherwise indicated in the Plans. Backfill with
clean granular backfill materials (A-1, A-3, A-2-4), placed and compacted in maximum
12 inch lifts to at least 95% of maximum dry density as determined by FM 1-T180.
Complete this work to the Engineer’s satisfaction prior to ACP construction. Should
more than 5 feet depth or excessive quantities of unsuitable material be encountered,
immediately advise the Engineer and proceed with the work as directed by the Engineer.

3. Provide continuous auger flighting from the bottom of the pile to the top
of ground at the time of drilling with no gaps or other breaks. Ensure the auger flights are
uniform in diameter throughout its length, and of the diameter specified for the piles less
a maximum of 3%. Provide augers with a distance between flights of approximately half
the diameter of the auger.

4. Use augers with the grout injection hole located at the bottom of the
auger head below the bar containing the cutting teeth, and with pile auger leads
containing a bottom guide.

5. Construct piles of the length and diameter shown on the Plans.

6. Clearly mark the auger leads to facilitate monitoring of the incremental
drilling and grout placement. Provide individual foot marks with 5 foot increments
highlighted and clearly visible. Provide a clear reference mark on the moving auger
assembly to facilitate accurately monitoring the vertical movement of the auger.
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7. Place piles by rotating a continuous flight hollow shaft auger into the
ground at a continuous rate that prevents removal of excess soil. Stop advancement after
reaching the predetermined depth.

8. Should auger penetration to the required depth prove difficult due to
hard materials/refusal, the pile location may be predrilled, upon approval of the Engineer,
through the obstruction using appropriate drilling equipment, to a diameter no larger than
one-half the prescribed finish diameter of the ACP. Commence ACP construction
immediately upon completion of predrilling to minimize ground loss and soil relaxation.
Should non-drillable material be encountered preventing placement to the depth required,
immediately advise the Engineer and proceed with the work as directed by the Engineer.
Refusal is defined as the depth where the penetration of the standard auger equipment is
less than 12 inches per minute.

9. Plug the hole in the bottom of the auger prior to advancing into the
ground.

10. Pump the grout with sufficient pressure as the auger is withdrawn to
completely fill the auger hole, preventing hole collapse and to cause the lateral
penetration of the grout into soft or porous zones of the surrounding soil or rock. Prior to
commencing withdrawal of the auger, establish a head of at least 5 feet of grout by
pumping a volume of grout equivalent to 5 feet of pile volume. Do not include the
volume or strokes required to prime the grout pumping system in the volume required to
build this initial head. Maintain this head of at least 5 feet of grout above the injection
point around the perimeter of the auger to displace and remove any loose material from
the hole. Maintain positive rotation of the auger at least until placement of the grout.

11. Once the grout head has been established, greatly reduce the speed of
rotation of the auger and commence extraction at a rate consistent with the pump
discharge. Maintain extraction at a steady rate to prevent a locked-in auger, necking of
the pile, or a substantially reduced pile section. Ensure grout starts flowing out from the
hole when the cutting head is at least 5 feet below the ground surface. Place a minimum
volume of grout in the hole of at least 115% of the column of the auger hole from a depth
of 5 feet to the tip. Place a minimum volume of grout in the hole of at least 100% of the
column of the auger hole from the ground surface to a depth of 5 feet. Do not include any
grout needed to create surplus grout head in the volume of grout placed into the hole. If
the grout does not flow out from the hole when the cutting head is at least 5 feet below
the ground surface, redrill the pile under the direction of the Engineer. If grouting is
interrupted for any reason, reinsert the auger by drilling at least 5 feet below the tip of the
auger when the interruption occurred, and then regrout.

Use this method of placement at all times. Do not depend on the
stability of the hole without the earth filled auger.

12. Assume responsibility for the grout volume placed. If less than 115%
of the theoretical volume of grout is placed in any 5 foot increment (100% in the top
5 foot increment), reinstall the pile by advancing the auger 10 feet or to the bottom of the
pile if that is less, followed by controlled removal and grout injection.

13. Furnish and install the reinforcing steel and anchoring bolts as shown
in the Contract Documents. Use wheels or other approved noncorrosive spacing devices
within 3 feet of the bottom, within 3 feet of the top, and intervals not exceeding 10 feet
along the pile to ensure concentric spacing for the entire length of the cage. Do not use
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block or wire type spacers. Use a minimum of one spacer per 30 inches of circumference
or perimeter of cage with a minimum of three at each level.

14. Use reinforcement that is without kinks or nonspecified bends, free of
mud, oil or other coatings that could adversely affect the bond. Make splices in
reinforcement as shown on the Contract Documents, unless otherwise approved by the
Engineer. Place the required steel reinforcement while the grout is still fluid, and
immediately after finishing grouting and clearing it from any contaminating material.
Install the steel cage into the grout by its own weight or manually. Do not use a
mechanical equipment or tool to impact the steel cage or to force it into the grout. If the
steel cage cannot be placed completely following this procedure, redrill and regrout the
pile.

15. Leave any temporary supports of/for items placed into a grouted pile
(reinforcement template, anchor bolt template, precast column supports, etc.) in place for
a minimum of 12 hours after completion of the pile. Do not place wall panels or other
loads, before piles are accepted and the grout has set a minimum of seven days or reached
the 28 day strength.
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