ORIGINATION FORM
Proposed Revisions to the Specifications
(Please provide all information - incomplete forms will be returned)

Date: [7/17/23 | Office:[SDO |
Originator: |Larry Jones | Specification Section:|455 |
Telephone: (850 414-4305 | Article/Subarticle: |455-1 through 455-12 |
email: |Larry.Jones@dot.state.flLus | Associated Section(s) Revisions: (105 (Add 105-8.13)

Will the proposed revision require changes to
the following Publications:

Publication Yes Office Staff Contacted Date
Standard Plans Index Rick Jenkins/Joshua Turley B 7/17/23
Traffic Engineering Manual Mariano Amicarelli 7117/23

FDOT Design Manual DeWayne Carver 7/17/23

Construction Project Administration Manual Patrick Overton 7/13/23

Basis of Estimate/Pay Items

[-]
-]
Ryan Gray [+] 626123
[-]
]
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Structures Design Guidelines Ben Goldsberry 7/17/23
Approved Product List Karen Byram 7/17/23
Materials Manual David Horhota 7117/23
Maintenance Specs Deanna Hutchison 7/17/23
Will this revision necessitate any of the following:
Design Bulletin Construction (DCE Memo) Estimates Bulletin Materials Bulletin

Have all references to internal and external publications in this Section been verified for accuracy? (Select)

Synopsis: Summarize the changes:

Replace pay factors with pay items.
Implement Design-Build model for pile installation, certification and verification.

Justification: Why does the existing language need to be changed?

FTBA requested changes to the way many pile installation items were paid, this revision
reflects the results of several months of coordinated meeings.

FDOT Management requested implementing the DB model for pile installation, certification
and verification.

Do the changes affect either of the following types of specifications (Hover over type to go to site.):

Special Provisions Developmental Specifications

List Specifications Affected: (ex. SP3270301, Dev330TL, Dev334TL etc.)

Contact the State Specifications Office for assistance completing this form.
Daniel Strickland 850-414-4130 Daniel.Strickland@dot.state.fl.us, Darla Hunsicker 850-414-4114 Darla.Hunsicker@dot.state.fl.us,
Jennifer Burnsed 850-414-4101 Jennifer.Burnsed@dot.state.fl.us, MaryElizabeth Parker 850-414-4155 MaryElizabeth.Parker@dot.state.fl.us
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mailto:maryelizabeth.parker@dot.state.fl.us
https://www.fdot.gov/programmanagement/implemented/workbooks/fy-2023-2024-workbook/fy-2023-2024-workbook

1. Are changes in line with promoting and making meaningful progress on improving safety, enhancing
mobility, inspiring innovation, and fostering talent; explain how?

Yes, these changes implement an innovative approach to installing and verifying the
acceptability of driven piles.

2. What financial impact does the change have; project costs, pay item structure, or consultant fees?

Bids should become more transparent as separate pay items are used for Department required ac

3. What impacts does the change have on production or construction schedules?

Construction schedules should be reduced.

4. How does this change improve efficiency or quality?

Construction efficiency should be improved just as in the Design-Build process pile installation
efficiency is improved.

5. Which FDOT offices does the change impact?

Central and District Construction Offices and District Geotechnical Offices.

6. What is the impact to districts with this change?

Changes to the Specification reduce decision times and turnaround times for pile related
acceptance.

7. Does the change shift risk and to who?

Risk for unforeseen work, shifts from the contractor to the Department.

8. Provide summary and resolution of any outstanding comments from the districts or industry.

Comments and Responses are available on the Track the Status of Revisions hyperlink located on the
Specifications landing page: https://www.fdot.gov/programmanagement/Specs.shtm

9. What is the communication plan?

Through the established specification revision process (e.g., Internal and Industry Review)

10. What is the schedule for implementation?

The Standard Specifications eBook and Workbook are effective July 1st every year.


https://www.fdot.gov/programmanagement/Specs.shtm
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STRUCTURES FOUNDATIONS.
(REV 8-25-23)

SUBARTICLE 455-2.1 is deleted and the following substituted:

455-2 Static Compression Load Tests.

455-2.1 General: Employ a professional testing laboratory, or Specialty Engineer with
prior load test experience on at least three projects, to conduct the load test in compliance with
these Specifications, to record all data, and to submit reports of the test results to the Engineer
except when the Contract Documents show that the Department will supply a Geotechnical
Engineer to provide these services.

Perform the load test by applying a load up to the load required in the Contract
Documents or to the failure load, whichever occurs first.

Do not apply test loads to piles sooner than 48 hours (or the time interval shown
in the Plans) after driving of the test pile or reaction piles, whichever occurs last.

designated arca. Do not begin static load testing of drilled shafts untll the concrete
has attained a compressive strength of 3,400 psi. The Contractor may use high early strength
concrete to obtain this strength at an earlier time to prevent testing delays.

Load test piles/shafts in the order directed by the Engineer. Unless shown
otherwise in the Contract Documents, provide all equipment, materials, labor, and technical
personnel required to conduct the load tests, including determination of anchor reaction member
depths. In this case, provide a loading apparatus designed to accommodate the maximum load
plus an adequate safety factor.

While performing the load test, provide safety equipment, and employ safety
procedures consistent with the latest approved practices for this work. Include with these safety
procedures, adequate support for the load test plates and jack to prevent them from falling in the
event of a release of load due to hydraulic failure, test pile/shaft failure, or any other cause.

Include in the bid the cost of transporting load test equipment and instrumentation
supplied by the Department from their storage location to the job site and back. Handle these
items with care. The Contractor is responsible for the safe return of these items. After completion
of the static load tests, return all Department furnished equipment in satisfactory operating
condition. Repair all damage to the test equipment furnished by the Department to the
satisfaction of the Engineer. Clean all areas of rust on structural steel items, and recoat those
areas in accordance with Section 560. Return all load test equipment supplied by the Department
within 30 days after completing the load tests.

The Contractor is responsible for the equipment from the time it leaves its storage
area until the time it is returned. During this time, insure the equipment against loss or damage
for the replacement cost thereof (the greater of $150,000 or the amount shown in the Plans) or
for the full insurable value if replacement cost insurance is not available.

Notify the Engineer at the preconstruction conference, or no later than 30 days
before beginning test pile installation, of the proposed testing schedule so that items supplied by
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the Department may be reserved. Notify the Department at least ten working days before pick-up
or return of the equipment. During pick-up, the Department will complete a checklist of all
equipment placed in the Contractor’s possession. The Department will later use this checklist to
verify that the Contractor has returned all equipment. Provide personnel and equipment to load
or unload the equipment at the Department’s storage location. Provide lifting tongs or nylon
slings to handle Department owned test girders. Do not perform cutting, welding, or drilling on
Department owned girders, jacks, load cells, or other equipment.

SUBARTICLE 455-2.8 is deleted and the following substituted:

455-2.8 Required Reports:

A Ay
ormple h a < Do mente-do-nottredg o
O S wavaeae Cro

c ag A/ haon o
crcl 0 O O -

completing-the-load-test-Include in the report of the load test the following information:

1. A tabulation of the time of, and the amount of, the load and settlement
readings, and the load and recovery readings taken during the loading and unloading of the
pile/shaft.

2. A graphic representation of the test results, during loading and unloading of
pile/shaft top movement as measured by the average of the dial gauge readings, from wireline
readings and from level readings.

3. A graphic representation of the test results, when using telltales, showing
pile/shaft compression and pile/shaft tip movement.

4. The estimated failure and safe loads according to the criteria described herein.

5. Remarks concerning any unusual occurrences during the loading of the
pile/shaft.

6. The names of those making the required observations of the results of the load
test, the weather conditions prevailing during the load test, and the effect of weather conditions
on the load test.

7. All supporting data including jack and load cell calibrations and certificates and
other equipment requiring calibration.

8. When the Contract Document requires internal instrumentation of the
pile/shatft, furnish all of the data taken during the load test together with instrument calibration
certifications. In addition, submit a report showing an analysis of the results of axial load and
lateral load tests in which soil resistance along and against the pile/shaft is reported as a function
of deflection.

Submit the necessary reports prepared by the Specialty Engineer responsible for
collection and interpretation of the data, except when the Contract Documents show that the
Department will provide a Geotechnical Engineer.
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ARTICLE 455-3 is deleted and the following substituted:

455-3 Description.

Furnish and install concrete, steel, or woed-timber 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 legibly numbered at least every 5 ft. Use markers or lumber crayons or
paint marks that can be easily observed by the inspector. Ensure marks are spaced uniformly and
perpendicular to the face of the pile. Face pile so that the pile markings are easily—visible
tereadable by the pile inspector. 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.

SUBARTICLE 455-5.1 is deleted and the following substituted:

455-5 General Requirements.

455-5.1 Predrilling of Pile Holes: Predrilled pile holes are either starter holes to the
depth described in this Subarticle or holes drilled through embankment/fill material down to the
natural ground surface-atne-additienal-costto-the Department. When using low displacement
steel piling such as structural shapes, drive them through the compacted fill without the necessity
of drilling holes through the fill except when the requirements for predrilling are shown in the
Plans. When using concrete or other high displacement piles, drill pile holes through fill, new or
existing, to at least the elevation of the natural ground surface. Use the+range-efa drill with a
diameters-diameter not greater than the largest dimension of the pile. listed-belowforsquare

e
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by-the-Engineer—Accurately drill the pile holes with the hole centered over the Plan location of
the piling. Maintain the location and vertical alignment within the tolerances allowed for the
piling.

For predrilled holes required through rock or other hard (i-e—debris;-obstructions;
ete) materials shown in the Plans that may damage the pile during installation, predrill hole
diameters approximately 2 inches larger than the largest dimension across the pile cross-section.
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Fill the annular space around the piles as described in 455-5. 10.1 with clean A-3-sand-o+sand

In the setting of permanent and test piling, the Contractor may initially predrill
holes to a depth up to 20% of the test pile length, unless reguired-approved otherwise by the
Engineer or r egulred by the Plans Predrlll holes for productlon plles in the same manner as the
test piles. :
ﬁa&ﬂ%ﬂ—%etmd—&miae%wnh prior written authorlzatlon from the Englneer the Contractor may
predrill holes to greater depths to minimize the effects of vibrations on existing structures
adjacent to the work and/or for other reasons the Contractor proposes.

SUBARTICLE 455-5.3 is deleted and the following substituted:

455-5.3 Pile Hammers: All equipment is subject to satisfactory field performance during
and without dynamic testing. Use a variable energy hammer to drive concrete piles. Hammers
will be rated based on the theoretical energy of the ram at impact. Supply driving equipment
which provides the required resistance at a blow count ranging from 3 blows per inch (36 blows
per foot) to 10 blows per inch (120 blows per foot) at the end of initial drive, unless approved
otherwise by the Engineer after satisfactory field trial. Ensure the hammer is capable of driving
to a resistance equal to at least 2.0 times the factored design load plus the scour and down drag
resistance shown in the Contract Documents, without overstressing the piling in compression or
tension and without reaching or exceeding 20 blows per inch. When the Engineer determines the
stroke height or bounce chamber pressure readings do not adequately determine the energy of the
hammer, provide and maintain a device to measure the velocity of the ram at impact. Determine
the actual hammer energy in the field so that it is consistent with the hammer energy used for
each bearing capacity determination. When requested, submit to the Engineer all technical
specifications and operating instructions related to hammer equipment.

455-5.3.1 Air/steam: Variable energy air/stears hammers shall be capable of
providing at least two ram stroke lengths. The short ram stroke length shall be approximately
half of the full stroke for hammers with strokes up to 4 feet and no more than 2 feet for hammers
with maximum strokes lengths over 4 feet. Operate and maintain air/steas hammers within the
manufacturer’s specified ranges. Use a plant and equipment for steam-and-air hammers with
sufficient capacity to maintain, under working conditions, the hammer, volume and pressure
specified by the manufacturer. Equip the plant and equipment with accurate pressure gauges
which are easily accessible to the Engineer. The Engineer will not accept final bearing on piles
the Contractor drives with air/steams hammers unless the Contractor operates the hammers within
10% of the manufacturer’s rated speed in blows per minute, unless otherwise authorized by the
Engineer. Provide and maintain in working order for the Engineer’s use an approved device to
automatically determine and display the blows per minute of the hammer.

455-5.3.2 Diesel: Variable energy diesel hammers shall have at least three fuel
settings that will produce reduced strokes. Operate and maintain diesel hammers within the
manufacturer’s specified ranges. Determine the rated energy of diesel hammers using measured
ram stroke length multiplied by the weight of the ram for open end hammers and by methods
recommended by the manufacturer for closed end hammers.
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Equip closed-end (double acting) diesel hammers with a bounce chamber
pressure gauge, in good working order, mounted near ground level so the Engineer can easily
read it. Also, submit to the Engineer a chart, calibrated to actual hammer performance within
30 days prior to initial use, equating bounce chamber pressure to either equivalent energy or
stroke for the closed-end diesel hammer to be used.

455-5.3.3 Hydraulic: Variable energy hydraulic hammers shall have at least three
hydraulic control settings that provide for predictable energy or equivalent ram stroke. The
shortest stroke shall be a maximum of 2 feet for the driving of concrete piles. The remaining
strokes shall include full stroke and approximately halfway between minimum and maximum
stroke.

Supply hammer instrumentation with electronic read out, and control unit
that allows the Engineer to monitor, and the operator to read and adjust the hammer energy or
equivalent ram stroke. When pressure measuring equipment is required to determine hammer
energy, calibrate the pressure measuring equipment before use.

455-5.3.4 Vibratory: Vibratory hammers of sufficient capacity (force and
amplitude) may be used to drive steel sheet piles and, with approval of the Engineer, to drive
steel bearing piles a sufficient distance to get the impact hammer on the pile (to stick the pile).
The Engineer will determine the allowable depth of driving using the vibratory hammer based on
site conditions. However, in all cases, use a power impact hammer for the last 15 feet or more of
the final driving of steel bearing piles for bearing determinations after all piles in the bent/pier
have been driven with a vibratory hammer. Do not use vibratory hammers to install concrete
piles, or to install support or reaction piles for a load test.

455-5.3.5 Pile Inspection Device: Provide a pile inspection device that displays
and stores electronically for every hammer blow along with a timestamp: stroke for open-ended
diesel hammers and blows per foot and blows per minute for all hammers. The device must auto-
generate the Department’s Pile Driving Record form and export the non-editable electronic data
in a format compatible with the Pile Driving Record form. Use this device during the inspection
of test piles and production piles.

SUBARTICLE 455-5.4.1 is deleted and the following substituted:

455-5.4 Cushions and Pile Helmet:

455-5.4.1 Capblock: Provide a capblock (also called the hammer cushion) as
recommended by the hammer manufacturer. Use commercially manufactured capblocks
constructed of durable manmade materials with uniform known properties. Do not use wood
chips, wood blocks, rope, or other material which permit excessive loss of hammer energy. Do
not use capblocks constructed of asbestos materials. Obtain the Engineer’s approval for all
proposed capblock materials and proposed thickness for use. Maintain capblocks in good
condition, and replace them when charred, melted, or otherwise significantly deteriorated. The
Engineer will inspect the capblock before driving begins and wweeklyor at appropriate intervals
determined by the Engineer based on field trial. Replace or repair any capblock which loses more
than 25% of its original thickness, in accordance with the manufacturer’s instructions, before
permitting further driving.
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SUBARTICLE 455-5.4.2 is deleted and the following substituted:

455-5.4.2 Pile Cushion: Provide a pile cushion that is adequate to protect the pile

from being overstressed in compression and tension during driving. Use a pile cushion sized so
that it will fully fill the lateral dimensions of the pile helmet minus one inch but does not cover
any void or hole extending through the top of the pile. Determine the thickness based upon the
hammer-pile-soil system. For driving concrete piles, use a pile cushion made from pine plywood
or oak lurnber Alternatlve materlals may be used with the approval of the Engineer. Obtain-the

- s-Do not use materials previously soaked, saturated or
treated W1th oil. Maintain pile cushlons in good condition and replace them when charred,
splintered, excessively compressed, or otherwise deteriorated to the point it will not protect the
pile against overstressing in tension or compression. Protect cushions from the weather, and keep
them dry. Do not soak the cushions in any liquid. Provide a new cushion for each pile unless
approved otherwise by the Engineer after satisfactory field trial during dynamic testing.

During dynamic load tests, replace the pile cushion when any of the pile
stress measurements exceed the maximum allowed pile stress determined by 455-5.12.2. When
driving a pile without dynamic testing, replace the pile cushion when the cushion is either
compressed more than one-half the original thickness, begins to burn, or as directed by the
Engineer after field performance.

Reuse pile cushions in good condition to perform all set-checks and
redrives. Use the same cushion to perform the set-check or redrive as was used during the initial
driving, unless this cushion is unacceptable due to deterioration, in which case use a similar
cushion.

SUBARTICLE 455-5.8 is deleted and the following substituted:

455-5.8 Water Jets: Use jet pumps, supply lines, and jet pipes that provide adequate
pressure and volume of water to freely erode the soil. Do not perform jetting without prior
approval by the Engineer or unless allowed by the Plans.

Do not perform jetting in the embankment or for end bents. Where conditions
warrant, with approval by the Engineer, perform jetting on the holes first, place the pile therein,
then drive the pile to secure the last few feet of penetration. Only use one jet for prejetting
( lettlng before settlng the plle) Use at- least two ]ets When ]ettlng and dr1v1ng 6—1—|—%t—t—1—ﬂg—t—h—l—6—blgh

dﬂvmg,—peﬁ&e&Posnmn the Jet(s) shghtly behmd the advancmg p11e t1p (approx1mately 3 feet or
as approved by the Engineer). Use at-least two jets when jetting and driving. When using water
jets in the driving, determine the pile bearing only from the results of driving after withdrawing
the jets, except where using jets to continuously eliminate soil resistance through the scour zone,
ensure that they remain in place as directed by the Engineer and operating during pile bearing
determination. Where practical, perform jetting on all piles in a pile group before driving begins.
When large pile groups or pile spacing and batter make this impractical, or when the Plans
specify a jet-drive sequence, set check a sufficient number of previously driven piles in a pile
group to confirm their capacity after completing all jetting.
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SUBARTICLE 455-5.9 is deleted and the following substituted:

455-5.9 Penetration Requirements: Measure the penetration of piles from the elevation
of the natural ground, the existing surface, the deepest scour elevation shown in the Pile Data
Table, or the bottom of excavation, whichever is lowest. When the Contract Documents show a
minimum pile tip elevation, drive the tip of the pile to this minimum elevation. The Engineer will
accept the bearing of a pile only if the Contractor achieves the required bearing when the tip of
the pile is at or below the specified minimum tip elevation and below the bottom of the
preformed or predrllled plle hole.

Do not drive piles beyond practical refusal To meet the requlrements in this
Subarticle, provide penetration aids, such as jetting or preformed pile holes, when piles cannot be
driven to the required penetration without reaching practical refusal.

If the Contractor encounters unforeseeable, isolated obstructions that the
Contractor cannot practically penetrate by driving, jetting, or preformed pile holes, and the
Contractor must remove the pile to obtain the required pile penetration, the Department will pay
the costs for such removal as Unforeseeable Work.

SUBARTICLE 455-5.10 is deleted and the following substituted:

455-5.10 Preformed Pile Holes:
455-5.10.1 Description: Preformed pile holes serve as a penetration aid when all

other pile installation methods fail to produce-the-desired penetrationand-achieve the minimum

tip elevation shown in the Plans or, when authorized by the Engineer, to minimize the effects of

Vlbratlons on adjacent structures Pyefefmed—pﬁ%he}es—af%neees&ﬂy—“%en—th%pfeseﬁe%eﬁeek

sﬁcuetufes—The Engmeer may require preformed holes for any type of plle Drlve all piles
installed in preformed pile holes to determine that the bearing requirements have been met. The
bottom of the preformed hole is considered the lowest elevation the preforming operation

matched the largest dimension of the pile.

For preformed holes which are required through material that caves during
driving to the extent that the preformed hole does not serve its intended purpose, case the hole
from the surface through caving material in accordance with the Contract Documents. After
installing the pile to the bottom of the casing, remove the casings unless shown otherwise in the
Plans. Determine bearing of the pile after removing the casing unless shown otherwise in the
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Plans. Fill all voids between the pile and soil remaining after driving through preformed holes
with clean A—3-sand o+ sand-meeting the requirements-of 90233 -after the pile has achieved the
required minimum tip elevation, unless grouting of preformed pile holes is shown in the Plans. If
pile driving is interrupted during sand placement, drive the pile at least 20 additional blows after
filling all of the voids between the pile and soil with sand at no additional cost to the
Department.

455-5.10.2 Provisions for Use of Preformed Pile Holes: The Department will
ceneralby-anticipates-anticipate the necessity for preformed pile holes and includes directions in

p%H%FF&HG-H—WLH-hGH{—G’V%FS-FF%S-S-H%g—Fh%pﬂ% The Department c0n51ders but does not hmlt to, the

following conditions as reasons for preformed pile holes:

1. Inability to drive piles to the required penetration with driving and
jetting equipment.

2. To penetrate a hard layer or layers of rock or strong stratum that the
Engineer considers not sufficiently thick to support the structure.

3. To obtain greater penetration into dense (strong) material and into dense
material containing holes, cavities or unstable soft layers.

4. To obtain penetration into a stratum in which it is desired to found the
structure.

5. To minimize the effects of vibrations or heave on adjacent existing
structures.

6. To minimize the effects of ground heave on adjacent piles.

455-5.10.3 Conditions Under Which Payment Will Be Made: The Department

will make payment for preformed pile holes shown in the Plans, required by the Engineer or
where the Contractor demonstrates that such work is necessary to achieve the required

penetratlon w1th0ut overstressing the pile. iPh%Depa%ﬁ%&t—ee&s&ders—bm—dees—ﬂe{—L%t—te—the

455-5.10.4 Construction Methods: Construct preformed pile holes by drilling, or
driving and withdrawing a suitable punch or chisel guided by a template at the locations of the
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piles. Construct a hole that is equal to or slightly greater than the largest pile dimension for the
entire length of the hole and of sufﬁc1ent depth to 0bta1n the requlred penetratlon Garefuﬂlfferm

do-Do not exceed the minimum d1rnens1ons necessary to achleve the requlred penetratlon of the
pile. When the Plans call for grouting the preformed pile holes, provide a minimum-pile hole
dimension 2 to 4 inches larger than the largest pile dimension. Construct the holes at the Plan
position of the pile and the tolerances in location, and ensure the hole is straight and that the
batter is the same as specified for the pile. Loose material may remain in the preformed pile hole
if the conditions in 455-5.10.1 are satisfied.

455-5.10.5 Grouting of Pile Holes: Clean and grout preformed pile holes for
bearing piles, when the Plans require grouting after driving. Use grout that meets the
requirements of 455-40 to 455-42 and has a minimum compressive strength of 3,000 psi at
28 days or as specified in the Plans. Prepare cylinders and perform QC testing in accordance
with 455-43. LOT size and verification will be in accordance with 455-43. Pump the grout
through three or more grout pipes initially placed at the bottom of the preformed hole. The
Contractor-may rRaise the grout pipes when necessary to prevent clogging and to complete the
grouting operations. Maintain the grout pipes below the surface of the previously placed grout.
Continue grouting until the grout reaches the ground surface all around the pile. Provide divers to
monitor grouting operations when the water depth is such that itis 1mpract1ca1 to monltor from
the ground surface. . ¢ :
In the event that the Englneer determmes the Contractor must grout and the required groutlng is
not shown in the Plans, the Department will pay for the grouting work as Unforeseeable Work.

SUBARTICLE 455-5.11 is deleted and the following substituted:

455-5.11 Bearing Requirements:
455-5.11.1 General: Drive piles to provide the bearing required for carrying the

loads shown in the Plans. For all types of bearing piles, consider the driving resistance as
determined by the methods described herein sufficient for carrying the specified loads as the
minimum bearing which is accepted for any type of piles. Determine pile bearing using the
method described herein or as shown in the Plans.

For foundations requiring 100% dynamic testing of production piles, the
Hreineer may aceepta-drivenpile-whenthe-ensure each pile has achieved minimum penetration
and the minimum required bearing for 6 inches of consecutive driving, or when the minimum
penetration is achieved, driving has reached practical refusal in firm material and the bearing
capacity is obtained in all the refusal blows.

For foundatlons not requ1r1ng 100% dynamlc testlng of productlon piles,

each pile has achieved minimum penetration, the blow count is generally the same or increasing
and the minimum required bearing capacity obtained for 24 inches of consecutive driving with
less than 1/4 inches rebound per blow, or the minimum penetration is achieved, and driving has

reached practlcal refusal in accordance w1th 455-5.11. 3—At—thed+seretren—ef—t—h%Engﬁ&eer—t—he
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FheEngineer With concurrence of the Engineer, the Dynamic Testing
Engineer (DTE) may modify the scour resistance shown in the Plans if the dynamic load test is
used to determme the actual so1l resistance through the scour zone. %se—th&Eﬁgmeer—mayumake

455-5.11.2 Bearing Criteria: For foundations requiring 100% dynamic testing,
the Engineer DTE will determine the bearing of all piles using the data received from dynamic
load testing equipment utilizing internally or externally mounted sensors according to the
methods described in 455-5.12.1.
For foundatlons not requlrlng 100% dynamlc testlng, the E—H—g—l—ﬂ%%FDTE

and sealed driving criteria lcttcr 1nd1cat1ng the minimum blow counts at each hammer stroke
expected during driving to safely install the pile based on the test pile data and analyses to the
Engineer at least one working day before driving the piles. The letter will contain an itemized list
of the blow count criteria for acceptance of the piles, maximum strokes, criteria to replace
cushions and any other conditions and limitations deemed appropriate for the safe installation of
the piles. Drive all piles to the blow count criteria established by the DTE using the methods
described herein and presented in the driving criteria letter.

fequﬁed—ﬁemmal—beaﬂ&g—femtaﬂeeéNB%Q— If the plle 1s drlven to am)rox1matelv 12 1nches

above cut-off without reaching the required resistance, interrupt driving to perform an
instrumented set-check at the end of the day.

455-5.11.3 Practical Refusal: Practical refusal is defined as 20 blows per inch or
less than one inch penetration, with the hammer operating at the highest setting determined by
the EngineerDTE for driving piles without damage and less than 1/4 inches rebound per blow.

Stop driving as soon as the Engineer-determines-that-the pile has reached practical refusal.
455-5.11.4 Set-checks and Pile Redrive:

may—feqtuf%ﬂ&%eeﬂtmeter—te—mteﬁup%dﬁvk&g%e—peffefm—a—s%eheek Set- checks cons1st of

redriving the pile after certain period of time, typically up to 24 hours. Perform set-checks as
required and at the waiting periods shown in the Contract Documents:. Provide an engineer’s

level or other suitable equipment for elevation determinations to determine accurate pile
penetratlon durmg the set- checks —Lﬁ—th%event—th%fesbdtscf—th%mfmﬁ—set—eheeks—af%net

dmeﬁ A Dlle may be accepted When a set check shows that the@eﬁtfaeteﬂt has achleved the
minimum required pile bearing and has met all other requirements of this Section.

2. Pile Redrive: Pile redrive consists of redriving the pile after the
following working day from initial driving to determine time effects, to reestablish pile capacity
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due to pile heave, or for other reasons-determined-by-the EngineerRedrive piles-as-directed by

the-Engineer.

3. Uninstrumented Set-Checks and Uninstrumented Pile Redrive: The
Engineermayuse-Piles may be accepted based on uninstrumented set-checks or uninstrumented
pile redrives-to-determine-whether-apie-hassuffieient-bearing only when the piles are redriven
for at least 24 inches. Fhe-EngineerIn these cases, the piles may be considered-the-pile to have
sufficient bearing resistance when the specified blow count criteria is achieved in accordance
with 455-5.11.1 and 455-5.11.2. Unless practical refusal is obtained as defined in 455-5.11.3,
set-checks or redrives for piles redriven less than 24 inches must be instrumented for pile

acceptance.

4. Instrumented Set-Checks and Instrumented Pile Redrive: UseWhen
constdered-necessary-by-the Engineer; dynamic load tests using at least 6 hammer blows willto
determine whether the pile bearing is sufficient. The pile may be considered Engineermay
constder-the-pile to have sufficient bearing resistance when dynamic measurements demonstrate
the static pile resistance exceeds the required pile resistance for at least one hammer blow and
the average static pile resistance during the next five hammer blows exceeds 95% of the required
pile resistance. If the pile is advanced farther, the static pile resistance during all subsequent
blows must exceed 90% of the required pile resistance.

455-5.11.5 Pile Heave: Pile heave is the upward movement of a pile from its
originally driven elevation. Drive the piles in an approved sequence to minimize the effects of
heave and lateral displacement of the ground. Monitor piles previously driven in a pile group for
possible heave during the driving of the remaining piles.-When required-by-the Engineer; tTake
elevation measurements to determine the magnitude of the movement of piles and the ground
surface resultmg from the dr1v1ng process. Redrlve all plles that have heaved 1/4 inches or more

455-5.11.6 Piles with Insufficient Bearing: 1n-the-case-that-the Engineer
determines-that When the sate-bearing capacity of any pile is less than the required bearing

capacity, the Contractor may splice the pile and continue driving or may extract the pile and
drive a pile of greater length, or, if so ordered by the Engineer, drive additional piles.
455-5.11.7 Optional Soil Set-up approach: If the Contractor so desires, it may
consider soil set-up. Production piles that are driven to less than the Nominal Bearing Resistance
(NBR) may be accepted based on the anticipated soil setup without set checks on all piles, only if
the following criteria are met:
{a)1. Pile tip penetration satisfies the minimum penetration requirement

following 455-5.9.

(532. End of Initial Drive (EOID) resistance exceeds 1.10 times the
Factored Design Load for the pile bent/pier, as determined by the dynamic testing or blow count
criteria.

£e)3. The Resistance Factor for computing NBR is taken from the

following table:
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Table 455-1
Resistance Factors for Pile Installation Using Soil Setup (all structures)
Construction OC Resistance Factor, ©
Loading Design Method Blow Count 100% Dynamic
Method 4 oS
Criteria Testing
EDC!, or PDA/GPC? 0.55 0.60
Compression Davisson Static Load Testing® 0.65 0.70
S APEEssIUN Capacity Statnamic Load
3 0.60 0.65
Testing E— E—
) ) . EDC!, or PDA/GPC? 0.45 0.50
Uplift Skin Friction Static Load Testing® 0.55 0.55

1. Using the analysis methods published by Tran et al (2012).

2. Dynamic Load Testing and Signal Matching Analysis.

3. Used to confirm the results of Dynamic Load Testing and Signal Matching Analysis.
4. Initial drive of production piles using Blow Count Criteria.

5. Initial drive of all piles accepted by results of Dynamic Testing of all blows.

h4. At least one test pile is driven at each bent/pier with a successful set check at
the anticipated production pile tip elevations and one of the following sets of dynamic load
testing conditions are met at each bent/pier.
1a. The bearing of at least 10% of piles in the bent/pier (round up to the
next whole number) is confirmed by instrumented set-check, and all test piles and instrumented
set-checks demonstrate the pile resistance exceeds the NBR within seven days after EOID
2b. The bearing of at least 20% of piles in the bent/pier (round up to the
next whole number) is confirmed by instrumented set-check, and all test piles and instrumented
set-checks demonstrate the pile resistance exceeds the NBR within 21 days after EOID.
{e)5. All uninstrumented piles are driven deeper and to a greater EOID resistance
than the EOID resistance of all instrumented production piles in the same bent/pier.

SUBARTICLE 455-5.12.1 is deleted and the following substituted:

455-5.12 Methods to Determine Pile Capacity:
455-5.12.1 General: Dynamic load tests using an externally mounted instrument
system and signal matching analyses or embedded gauges will be used to determine pile capacity

for all structures or pl‘Q] jects unless 0therw1se shown on the Plans When—neeess&py—%h%l%r@neef
I

Uﬂfeiceseeabl%\%ﬂeNoufy the Engmeer two work1ng days prior to placement of p1les w1th1n
the template and at least one working day prior to driving piles. Do not drive piles without the
presence of the Engineer.

If the internally mounted system fails to communicate properly with the receiving
system, allow the Engineer sufficient time to mobilize back-up equipment for performing
dynamic load testing.
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SUBARTICLE 455-5.12.3 is deleted and the following substituted:

455-5.12.3 Temporary Piles: Submit for the Engineers review, an analysis
signed and sealed by a Specialty Engineer which establishes the pile lengths for temporary piles
required for structures which affect public safety. Submit for the Engineers approval, a Wave
Equation analysis signed and sealed by a Specialty Engineer which establishes the driving
criteria for temporary piles at least five working days prior to driving temporary production piles.
The required driving resistance is equal to the sum of the factored design load plus the scour and
down drag resistances shown in the Plans, divided by the appropriate resistance factor or the
nominal bearing resistance shown in the Plans, whichever is higher.

The maximum resistance factor is 0.45 when only wave equation analysis
is performed. However, a larger resistance factor may be applicable when additional testing is
provided by the Specialty Engineer in accordance with Section 3.5.6 of Volume 1 of the FDOT
Structures Manual. If the Contractor elects to perform 100% dynamic load testing submit a
certification package prepared by the Specialty Engineer. The certification package shall include
a signed and sealed letter by the Specialty Engineer that certifies the piles meet the load
requirements and have no integrity deficiencies. The package shall also include the dynamic load
test records, all signal matching analysis performed to determine pile capacities and a summary
table that indicates the final capacity of every pile.

SUBARTICLE 455-5.12.7 is deleted and the following substituted:

455-5.12.7 Structures Without Test Piles: For structures without 100% dynamic
testing or test piles, the Engineer DTE will dynamically test the first pile(s) in each bent or pier
at locations shown in the Plans to determine the blow count criteria for the remaining piles. The
DTE shall forward the driving criteria letter to the Engineer in accordance with 455-5.11.2,
except that the letter may be submitted as soon as the driving criteria is determined if piles are

driven the same day.Whenlocations-are-notshownin-the Plans-alow-for dynamic load-testsat

The DTE will dynamically test or perform an instrumented set-check on at least 5% of the piles

at each bent or p1er (rounded up to the next whole number) %%Engiﬂeel—requues—adehﬁeﬂalf

SUBARTICLE 455-5.13.2 is deleted and the following substituted:

455-5.13.2 Location of Test Piles: Drive all test piles in the position of
permanent piles at the designated-locations_ shown in the Plans. Ensure that all test piles
designated to be statically load tested are plumb. In the event that all the piles are battered at a
static load test site, the Engineer will designate an out-of-position location for driving a plumb
pile for the static load test.
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SUBARTICLE 455-5.14 is deleted and the following substituted:

455-5.14 Dynamic Load Tests: The Engineer will take dynamic measurements during
the driving of piles designated in the Plans or authorized by the Engineer. For concrete piles,
install instruments prior to driving and assist the Engineer in monitoring all blows delivered to
the pile. For steel production piles, the Engineer may accept instrumented set-checks or redrives.
The Engineer will perform dynamic load tests to evaluate any or all of the following:

1. Suitability of the Contractor’s driving equipment, including hammer, capblock,
pile cushion, and any proposed follower.

2. Pile capacity.

. Pile stresses.

. Energy transfer to pile.

. Distribution of soil resistance.

. Soil variables including quake and damping.

. Hammer-pile-soil system for Wave Equation analyses.
. Pile installation problems.

. Other.

Either supply and install embedded gauges in the piles in accordance with
Standard Plans, Index 455-003 or attach instruments (strain transducers to measure force and
accelerometers to measure acceleration) with bolts to the pile for dynamic testing.

Make each follower and pile to be dynamically tested with externally attached
instruments available to drill holes for attaching instrumentation and for wave speed
measurements. Support the pile with timber blocks placed at appropriate intervals. Ensure that
the pile is in a horizontal position and does not contact adjacent piles. Provide a sufficient clear
distance at the sides of the pile for drilling the holes. The Engineer will furnish the equipment,
materials, and labor necessary for drilling holes and taking the wave speed measurements. If the
Engineer directs dynamic load testing, instrumented set-checks or instrumented redrives, provide
the Engineer safe access to the top of the piles for drilling the attachment holes. After placing the
leads provide the Engineer safe access to the piles to attach the instruments and for removal of
the instruments after completing the pile driving.

The Engineer will monitor the stresses in the piles with the dynamic test
equipment during driving to ensure the Contractor does not exceed the maximum allowed
stresses. If necessary, add additional cushioning, replace the cushions, or reduce the hammer
stroke to maintain stresses below the maximum allowable. If dynamic test equipment
measurements indicate non-axial driving, immediately realign the driving system. If the cushion
is compressed to the point that a change in alignment of the hammer will not correct the problem,
add cushioning or change the cushion as directed by the Engineer.

Drive the pile to the required penetration and resistance or as directed by the

O 031N DN KW

Engineer.

When directed by the Engineer, perform instrumented set-checks or redrives. Do
not use a cold diesel hammer for a set-check or redrive unless in the opinion of the Engineer it is
impractical to do otherwise. Generally—wWarm up the hammer by driving another pile or
applying at least 20- blows to a previously driven pile or to timber mats placed on the ground.
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SUBARTICLE 455-5.15.2.1 is deleted and the following substituted:

455-5.15.2 Production Pile Length:
455-5.15.2.1 Structures with Test Piles: When test pile lengths are
shown in the Plans, the production pile lergths-arebid quantity is based on information available

durlng de51gn and af%appfeaﬂmateestlmated plle lengths Ih%EngfneeHHH—deter&%ﬁnal—pﬂe

PLans—Productlon plle lengths shall be recommended bV the DTE for the Engmeer s approval
based on all information available before the driving of the permanent piles, including, but not
limited to, information gained from the driving of test piles, dynamic load testing, static load
testing, supplemental soil testing, etc. When authorized by the Department, soil freeze
information obtained during set checks and pile redrives may be used to determine authorized
pile lengths for sites with extreme soil conditions.

After completion of the test pile program, production pile lengths shall be recommended
in a letter signed and sealed by the DTE. Submit the letter and load test reports to the Engineer
including the following electronic files (Windows 10 compatible): dynamic testing date data,
signal matching data and results, and Wave Equation data and results.

SUBARTICLE 455-5.15.3 is deleted and the following substituted:

455-5.15.3 Authorized Pile Lengths: The authorized pile lengths are the lengths
determmed by the Engmeerb&sed—en after rev1ew1ng the mle lengths recommended bV the

pﬂ%}engths—fer—s&es—w%@e&emeseﬂ—eefm The Contractor may elect to pr0V1de plhng

with lengths longer than authorized to suit his method of installation or schedule. When the
Contractor elects to provide longer than authorized pile lengths, the Department will pay for the
furnished length as either the originally authorized length or the length between cut-off elevation
and the final accepted pile tip elevation, whichever is the longer length.
R R e e
load-tests;-completing-all redrives;-and recetving-all test reports;tThe Engineer will provide an
itemized list of authorized pile lengths within f+e-three working days after receipt of all test
reports_and the DTE’s recommended pile lengths. Use these lengths for furnishing the permanent
piling for the structure. If the Contractor is willing to start the pile driving operations in zones
consisting of at least four test piles designated by the Engineer, and if the Contractor so requests
in writing at the beginning of the test pile program, the Department will provide pile lengths for

these designated phases within five-three working days after drivingall-the testpHes;completing
atHead testscompletingall redrives;andreceiving all test reports and the DTE’s recommended
pile lengths for those designated zones.-Fhe Engineer-wil-provide-the-drivingeriteriafor pies

s e e s e el L

On multiple phase projects, the Engineer will not provide pile lengths on
subsequent phases until completing the piling on initial phases.
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SUBARTICLE 455-5.16.4 is deleted and the following substituted:

455-5.16.4 Elevation: Ensure that the final elevation of the pile head is no more
than 1-1/2 inches above, or more than 4 inches below, the elevation shown in the Plans, however
in no case shall the pile be embedded less than 8 inches into the cap or footing.
For fender piles, cut off piles at the elevation shown in the Plans to a
tolerance of plus 0-9 inches to minus 2-0 inches using sawing or other means as approved by the
Engineer to provide a smooth level cut.

SUBARTICLE 455-5.16.5 is deleted and the following substituted:

455-5.16.5 Deviation from Above Tolerances: When the Contractor has failed
to meet the above tolerances for position of axial alignment, the Contractor may propose a
redesign to incorporate out of tolerance piles into pile caps or footings, at no expense to the
Department. Ensure the Contractor’s Engineer of Record performs any redesign and signs and
seals the redesign drawings and computations. Do not begin any proposed construction until the
redesign has been reviewed for acceptability and approved by the Engineer. Utilize Standard
Plans for treatment of piles driven more than 4 inches below cutoff elevation.

SUBARTICLE 455-5.17.1 is deleted and the following substituted:

455-5.17 Disposition of Pile Cut-offs, Test Piles, and Load Test Materials:
455-5.17.1 Pile Cut-offs:

R%GV%%MMW . , . 5 'l D

2 -Other PHeTypes-Upon completion of all work under the Contract in
connection with piling, unless shown otherwise in the Plan, take ownership of any unused cut-off
lengths remaining, and remove them from the right-of-way. Provide areas for their disposal.

ARTICLE 455-5 is expanded by the following new Subarticles:

455-5.18 Recording: Provide pile inspectors in accordance with 105-8.13. The qualified
pile inspector shall inspect and record all the pile installation activities, including but not limited
to handling, jetting, predrilling, preforming and driving on the Department’s Pile Driving Record
form. Steel piles and dynamically tested concrete piles in accordance with 455-5.14 will not
require inspection during handling. Keep a pile driving log for each pile installed whether it is, or
1s not, instrumented. Within one working day after completing the installation of each pile,
submit the Pile Driving Record and dynamic testing records to the Engineer.

455-5.19 Foundation Certification Packages: Submit certification packages of pile
foundations to the Engineer prior to Pile Verification Testing. A separate Foundation
Certification Package must be submitted for each foundation unit. A foundation unit is defined as
all the piles within one bent or pile footing for a specific bridge for each phase of construction.
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Each Foundation Certification Package shall contain an original certification letter signed and
sealed by the DTE certifying the piles have the required minimum tip elevation, axial capacity
including compression and uplift, lateral-stability, pile integrity, settlements-willnot-affectthe
functionality-of the strueture—and that the inspection of the pile installation was performed under
the supervision of the DTE. The package shall also include all pile driving logs, EPE dynamic
testing records, all supplemental dynamic testing raw data and analyses for the foundation unit,
and the signed and sealed evaluation performed to address out of tolerance piles in accordance
with 455-5.16.5. The certification shall not be contingent on any future repair or testing, or any
approval by the Engineer.

455-5.20 Verification: One working day, excluding weekends and Department observed
holidays, after receipt of the Foundation Certification Package, the Engineer will determine
whether a pile in that foundation unit will be selected for verification testing. Based on its review
of the certification package, the Engineer may or may not choose a pile for verification testing in
any or all foundation units. For the pile selected by the Engineer for verification testing, the
Engineer will provide the dynamic load test equipment and personnel for the Pile Verification
Testing. Provide the driving equipment and pile driving crew for the Pile Verification Testing
and provide support as needed to prepare the piles for testing. The Engineer will provide the
results of the verification testing and identify additional needs for verification testing within one
working day of testing.

If the capacity or integrity of any pile is found to be deficient, the Engineer will
reject the entire certification package for the foundation unit, and the Contractor shall:
1. Correct the deficiency;
2. Correct the process that led to the deficiency:;
3. Demonstrate to the Engineer that the remainder of the piles in the
foundation unit are acceptable, including additional dynamic load tests to verify pile capacity and

integrity, and;

4. Recertify the foundation unit.

One working day, excluding weekends and Department observed holidays, after
receipt of the recertification, the Engineer shall then determine whether additional verification
testing is required in that foundation unit. If the capacity or integrity of a verification pile is
found to be deficient, additional cycles of deficiency correction and verification testing shall be
completed until no more pile capacity or integrity deficiencies are detected. Piles shall not be
cut-off nor bent/pier caps placed prior to successful completion of the Pile Verification Testing
Program for that foundation unit. In case of disagreement of dynamic testing results, the
Engineer’s results will be final and will be used for acceptance.

On land foundation units or water foundation units when the pile cutoff is at least
six feet above mean high water, the Contractor may cut-off piles prior to a complete submittal of
the Certification Package or to a successful completion of the Pile Verification Testing Program
at its own risk. If any piles in a foundation unit are cut-off prior to the submittal of a certification
package or completion of the Pile Verification Testing Program and the Engineer determines that
verification testing is required, the Contractor shall perform, at no expense to the Department,
any work and labor required to expose any pile selected for verification to allow the installation
of the instruments in dry conditions and to provide references and access to the Engineer for such
testing. Piles experiencing damage during the verification testing or requiring build-up after the
verification shall be repaired by the Contractor at no expense to the Department. No pile bent/cap
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shall be poured prior to successful completion of the Pile Verification Testing Program for that
foundation unit or notification by the Engineer that no verification will be required.

SUBARTICLE 455-6.3.3 is deleted and the following substituted:

455-6.3.3 Shoes: Provide piles shod with metal shoes, of a design satisfactory to
the Engineer;-atno-expense-to-the-Department. Shape pile tips to receive the shoe and install

according to the manufacturer’s directions.

SUBARTICLE 455-7.1 is deleted and the following substituted:

455-7 Prestressed Concrete Piling.

455-7.1 Description: Provide prestressed concrete piles that are manufactured, cured,
and driven in accordance with the Contract Documents. When the required lengths are less than
or equal to the maximum length as shown in the Standard Plans Hewdeprowde plles full length
without splices-when e 3
When p#es—a%&ﬁanspeﬁed—by—%teleand—the p11e length exceeds J%Q—feet—er—the maximum length
fora3-point-pick-up-according to Standard Plans, Index-455-00+4-and splicing is required, the
piles may be spliced and splices will be paid for in accordance with 455--11.8.

When splices are desired_for convenience of the Contractor, provide sinimal
mechanical splices_at no additional cost. Include the cost of the-these splices in the cost of the
pile.

SUBARTICLE 455-7.7.1 is deleted and the following substituted:

455-7.7 Extensions and Build-ups used to Increase Production Lengths:
455-7.7.1 General: Where splices, extensions and build-ups for concrete piles are
necessary, construct them in accordance with the Standard Plans;tadex-455-002.
These requirements are not applicable to specially designed piling. Make
splices for special pile designs as shown in the Plans.

SUBARTICLE 455-7.7.2 is deleted and the following substituted:

455-7.7.2 Extensions to be Driven or those 21 feet or Longer: Construct

extensions to be driven or extensions 21 feet or longer in length in accordance with the details
shown in the Standard Plans and in a manner including the requirements, sequences, and
procedures outlined below:

1. Cast a splice section in accordance with Section 450 with the dowel
steel in the correct position and alignment as shown in the Standard Plans.

2. Drill dowel holes using an approved steel template that will position
and align the drill bit during drilling. Drill holes a minimum of 2 inches deeper than the length of
the dowel to be inserted.
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3. Clean the drilled dowel holes by inserting a high pressure air hose to the
bottom of the hole and blowing the hole clean from the bottom upward. Eliminate any oil, dust,
water, and other deleterious materials from the holes and the concrete surfaces to be joined.

4. Place forms around joints between the pile sections.

5. Mix the adhesive components in accordance with the manufacturer’s
directions. Do not mix sand or any other filler material with the epoxy components unless it is
prepackaged by the manufacturer for this specific purpose. Use adhesives meeting the
requirements of Section 926 for Type AB epoxy compounds.

6. After ensuring that all concrete surfaces are dry, fill the dowel holes
with the adhesive material.

7. Insert the dowels of the spliced section into the adhesive filled holes of
the bottom section and position the spliced section so that the axes of the two sections are in
concentric alignment and the ends of the abutting sections are spaced 1/2 inches apart. The
Contractor may use small steel spacers of the required thickness provided they have 3 inches or
more of cover after completing the splice. Fill the space between the abutting sections
completely with the adhesive.

8. Secure the spliced sections in alignment until the adhesive is cured in
accordance with the manufacturer’s directions for the time appropriate with the prevailing
ambient temperatures. Do not utilize the erane to sccure the pile extension during the adhesive
eure-time-Utilize alignment braces to maintain the proper pile alignment during the epoxy cure
time.

9. After curing is completed, remove alignment braces and forms and
clean and dress the spliced area to match the pile dimensions.

When dowel splices need to be driven, assist the Engineer in performing dynamic
instrumentation during the driving of each dowel sphced p11e to momtor and control the stresses
and verify the splicing integrity. ¢ ; :
Provide the Engineer 48-hours-two workmg davs advance not1ﬁcat10n prior to driving sphced
piles.

SUBARTICLE 455-7.8 is deleted and the following substituted:

455-7.8 Pre-Planned Splices: Construct splices in accordance with the dowel splice
method contained in the Standard Plans tadexes or using proprietary splices which are listed on
the Department’s Approved Product List (APL). Splice test piles in the same manner as the
production piles. Include in the pile installation plan, the chosen method of splicing and the
approximate locations of the splice. Generally, place the splice at approximately the midpoint
between the estimated pile tip and the ground surface, considering scour if applicable. Stagger
the splice location between adjacent piles by a minimum of 10 feet. Obtain the Engineer’s

approval prlor to constructmg any p11e sectlons Geﬂsﬂﬂet—p#es—wﬁeh—m%te—b%spheed—bmﬂg—the
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| Lo slicess | : | Provide the Encineer 481 |

Mechanical pile splices must be capable of developing the following capacities in
the pile section unless shown otherwise in the Plans and capable of being installed without
damage to the pile or splice:

1. Compressive strength = (Pile Cross sectional area) x (28 day concrete

strength)
2. Tensile Strength = (Pile Cross sectional area) x 900 psi
Table 455-1
Pile Size (inches) Bending Strength (kip-feet)

18 245

20 325

24 600

30 950

SUBARTICLE 455-7.9 is deleted and the following substituted:

455-7.9 Pile Cut-offs: After the completion of driving, cut piles off which extend above
the cut-off elevation with an abrasive saw. Make the cut the depth necessary to cleanly cut

through the prestressed strands.-Fake-ewnership-and-dispose-ofcut-off sectionsnot-used
elsewhereasallowed by-this Section:

ARTICLE 455-8 is deleted and the following substituted:

455-8 Steel Piling.

455-8.1 Description: Furnish, splice, drive, and cut off structural steel shapes to form
bearing piles. Include in this work the preparation of a smooth and square pile top meeting the
requirements of ASTM A252 or API 5L prior to driving, installation of structural steel bracing
by bolting or welding, construction of splices and the filling of pipe piles with the speeified
materials specified in 455-8.9.

455-8.2 Material: For the material in steel piles,
meet the requirements of Section 962.

455-8.3 Pile Splices: Order and use the full authorized pile length where practicable. Do
not splice to obtain authorized lengths less than 450 feet except when shown in the Plans. Locate
all field splices in the authorized pile length in portions of the pile expected to be at least 15 feet
below the final ground surface after driving. When it is not practicable to provide authorized pile
lengths longer than 450 feet in a single length, use no more than one field splice per additional
450 feet of authorized pile length. Shop splices may be used to join single lengths of pile which
are at least 20 feet in length. One shorter segment of pile may be used to achieve the authorized
pile length when needed.

Where the pile length authorized is not sufficient to obtain the required bearing
value or penetration, erderprovide an additional length of pile as directed by the Engineer and
splice it to the original length.

s;-and splices,
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Make all splices in accordance with details shown in the Plans and in compliance
with the general requirements of AWS D1.1 or American Petroleum Institute Specification
5L (API5SL).

455-8.4 Welding: Make all welded connections to steel piles by electric arc welding, in
accordance with details shown in the Plans and in compliance with the general requirements of
AWS D1.5. Electroslag welding is not permitted. Welds will be inspected by visual methods.

455-8.5 Pile Heads and Tips: Cut off all piles at the elevation shown in the Plans. If
using a cutting torch, make the surface as smooth as practical.

Where foundation material is so dense that the Contractor cannot drive the pile to
the required penetration and firmly seat it without danger of crumpling the tip, reinforce the tips
with approved cast steel point protectors, as shown in the Plans or required by the Engineer.
Construct point protectors in one piece of cast steel meeting the requirements of ASTM A27,
Grade 65-35 heat treated to provide full bearing for the piles. Attach points by welding according
to the recommendations of the manufacturer.

455-8. 6 Pile Bent Bracmg Members H&e&sﬂﬂetm%—steekwa%am%ss—biaemg—md

Where plles are not drlven 1nto posmon in exact ahgnment as shown in the Plans th&E—ngmeer
—Efurnish
and place all fills and shlrns requlred to square and line up faces of ﬂanges for cross bracing at
no additional expense to the Department.

455-8.7 Coating: Coat exposed parts of steel plhng, wedglng, bracmg, and sphces as
shown in the Plansin-aee FStofs S 5 s
Seetton->60.

455-8.8 Storage and Handling: While handling or transporting the piles from the point
of origin and into the leads, store and handle in the manner necessary to avoid damage due to
bending stresses. In general, lift steel piles by means of a suitable bridge or a sling attached to the
pile at appropriate points to prevent damage. Lift the pile from the horizontal position in a
manner that will prevent damage due to bending of the flanges and/or web.

455-8.9 Filling Pipe Piles: Ensure closed-end pipe plles are watertlght When requlred
by the Plans, fill pipe piles with the specified materials. Hs
rmeetingthe requirements-of Seetion346-Place concrete in open ended plpes contalnmg water
using methods in accordance with 455-15.9 with modified tremie and pump line sizes. Concrete
may be placed directly into pipes which are dry. Construct and place reinforcement cages in
accordance with 455-16 except the minimum number of spacers per level is three. Reinforcement
cages may be installed before concrete placement or after concrete placement is completed if
proper alignment and position is obtainable.

SUBARTICLE 455-9.4.3 is deleted and the following substituted:

455-9.4.3 Method of Installation: Jet concrete sheet piling to grade where
practical. The Ensineerwillrequirea-minimum-of twejets—Provide water at the nozzles of
sufficient volume and pressure to freely erode material adjacent to the piles. Where encountering
rock or strong material, such that the sheet piles cannot be set to grade by jetting, remove the
strong materials by other acceptable means, such as excavation and backfilling, drilling or by
punching with a suitable punch. When the Plans do not indicate the existence of rock or strong
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material and the piles cannot be set by jetting, the Department will pay for the work of removing,
drilling or punching the strong material or rock as Unforeseeable Work.

ARTICLE 455-10 is deleted and the following substituted:

455-10 Pile Installation Plan_(PIP).

455-10.1 General: Submit the completed Pile Driving Installation Plan Form (Form No.
700-020-01) with the following information at the preconstruction conference or no later than
30 days before driving the first pile.

m&&uﬁaetu%er—s—d&ta—shee&s—eﬂ—lﬁmmefs—The names of the CTQP quahﬁed 1nspect0rs ass1gned to
inspect the pile installation. If the Dynamic Testing Engineer is also a CTQP qualified pile

driving inspector and is able to perform both operations, then an additional pile driving inspector
1s not required when driving piles.

measuring-equipmentThe quality control processes to ensure the required capacity is achieved in
all piles. Include in the PIP the steps and analyses that would be performed when driving
conditions change (such as unanticipated tip elevations, hammer modifications, presence of
temporary piles and structures, preforming, changes, etc.).

3. -Detailed-drawings-efany-propesed-foHowers: The name and contact
information for the single representative of the Contractor, independent of field operations
personnel, to resolve to the Engineer’s satisfaction conflicts in the driving procedures or
interpretations of the driving criteria. This person shall be available within two hours notice, and
shall have the authority to refer issues to higher levels (corporate, if needed).

4. Detatled-drawings-eftemplates: A letter from the DTE certifying

concurrence with the PIP.
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cevhinder piles due to interior water pressure. Not1fy the Englneer of any test p11e dr1V1ng

and production pile driving at least one week prior to beginning the installation operations of any
pile.

455-10.2 Acceptance of Equipment and Procedures: The Engineer will evaluate the
PIP for conformance with the Contract Documents. Within five working days, excluding
weekends and Department observed holidays, after receipt of the plan, the Engineer will notify
the Contractor of any comments and additional information required and/or changes that may be
necessary to satisfy the Contract Documents. Submit changes and respond to the Engineer’s
comments and allow at least two working days, excluding weekends and Department observed
holidays, for the Engineer to review the revised PIP.

All equipment and procedures are subject to satisfactory field performance. Make
required changes to correct unsatisfactory field performance. The Engineer will give final
acceptance after the Contractor makes necessary modifications. Do not make any changes in the
driving system after acceptance withoutautherization a revised PIP with concurrence of the DTE
and acceptance by-ef the Engineer. A hammer repaired on site or removed from the site and
returned is considered to have its performance altered (efficiency increased or decreased), which
is considered a change in the driving system.-and-is-subjeette Perform a dynamic load test in
accordance with 455-5.14 on the first pile driven with this hammer to confirm the driving criteria
is still appropriate at no additional compensation.

Acceptance of the PIP by the Engineer does not relieve the Contractor of the
responsibility to perform the work in accordance with the Contract Documents. The Engineer’s
acceptance is not a guarantee that the chosen methods and equipment are capable of obtaining
the required results; this responsibility lies with the Contractor.

SUBARTICLE 455-11.2.2 is deleted and the following substituted:

455-11.2.2 DPriving-Monitoring of Unplanned Epoxy-Bonded Dowel Splice
During Driving: If a pile is driven below cut-off and satisfactory bearing is not obtained, and
add1t10nal drrvrng is requrred after constructron of a satlsfactory spllce &n—addrtren&l—k@—feet—ef

W%H%%%*%%H%pﬁ%—ﬂ%%&%ﬁ%%ﬁd%@dﬁ%ﬁ— splicing and add1t10na1 drrvrng

will be paid as Unforeseeable Work.

SUBARTICLE 455-11.2.3 is deleted and the following substituted:

455-11.2.3 Extracting Piles: In the event that a pile is driven below cut-off
without obtaining the required bearing, and the Engineer elects to have the pile extracted and a
longer pile substituted, the pile extraction will be paid for as Unforeseeable Work. In the event a
pile is damaged or mislocated, and the damage or mislocation is determined to be the
Department’s responsibility, and the Engineer elects to have the pile extracted, the pile extraction
will be paid for as Unforeseeable Work. If a replacement pile is required, compensation will be
made under the item for p111ng, for both the orlglnal plle and replacement p11e %eémtmg_et—&n
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The Contractor may substitute a longer pile in lieu of splicing and
building-up a pile. In this event, the Contractor will be paid for the original authorized length of
the pile, plus any additional length furnished by the Contractor up to the authorized length of the
build-up, as piling. The Contractor will be paid 250-feet% of the Contract unit price for piling as
full compensation for extracting the original pile.

SUBARTICLE 455-11.5 is deleted and the following substituted:

455-11.5 Dynamic Load Tests: Payment will be based on the number of and type of
dynamic load tests shown in the Plans, autherized-required by the Engineer, or required in 455--
5.12.7, completed and accepted in accordance with the Contract Documents. No separate
payment will be made for dynamlc load tests used to evaluate changes in the Contractor S
driving equipment. N -

ﬁegnﬁy—e#we—p%anﬁed—epe*}#beﬂded—dea%ksphe%lnclude all costs ass0c1ated W1th

dynamically testing productlon piles with epoxy- bonded dowel splices under Pay Item

Pavment for 1nternal gauges when shown in the Plans will be the number of piles

with internal gauges successfully installed and used for dynamic testing.

SUBARTICLE 455-11.6 is deleted and the following substituted:

455-11.6 Steel Sheet Piling: The quantity to be paid for will be the plan quantity area, in
square feet, measured from top of pile elevation to the bottom of pile elevation and beginning
and end wall limits as shown in the Plans with no allowance for variable depth surface profiles.
Approved alternate support structures would be paid for as plan quantity computed for sheet pile.
No separate payment will be made for sSheet piling used in cofferdams and to incorporate the
Contractor’s specific means and methods, and not ordered by the Engineer;—wit-be-paid-foras

Fombpe e

SUBARTICLE 455-11.7 is deleted and the following substituted:

455-11.7 Concrete Sheet Piling: The quantity to be paid for will be the plan quantity
area, in square feet, with no area reduction for chamfered bottom ends or top recesses, measured
from top of pile elevation to the bottom of pile elevatlon and beglnnlng and end wall 11m1ts as
shown in the Plansprods rambe : mple :
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SUBARTICLE 455-11.8 is deleted and the following substituted:

455-11.8 Pile Splices: The quantity to be paid for will be the number of authorized

drivable splices and build-ups greater than 5 feet in length in concrete piling, and test piling,
which are made for the purpose of obtaining authorized pile lengths longer than shown as the
maximum length in the Standard Plans-lndexes, for obtaining greater lengths than originally
authorized by the Engineer, to incorporate test piling in the finished structure, for further driving

of test piling, or for splices shown in the Plans;-will-be 30-feet-of additional prestressed-conerete

The quantity to be paid for will be the number of authorized splices in steel piling
and test piling, for the purpose of obtaining lengths longer than the lengths originally authorized

by the Engineer. will be 20 feet of additional steel piling under Pay Item No. 455-35.

SUBARTICLE 455-11.9 is deleted and the following substituted:

455-11.9 Set-Checks and Redrives:
455-11.9.1 Set Checks/Test Piles: There will be no separate payment for the
initial four set-checks performed the day of and the working day following initial driving.Fer

eEach additional set-check ordered by the Engineer and-performed-within-the-followingwerking
day-ofmitial drivingan-additional quantity-ef H0feet of ptling-will be paid as a redrive.
455-11.9.2 Set Checks/Production Piles: There will be no separate payment for
the initial two-set-checks performed the day of and-the-werking dayfolowinginitial driving. Fer
%&Gh—EaCh addltlonal set- check ordered by the Englneer aﬂd—peffeiamed—wﬂthm—th%feﬂewmg

ae-will be paid_as a redrive.
455- 11 9 3 Redrlves The quantlty of redrlves to be paid for, when shown in the
Plans w111 be the number of redrlves each authorlzed by the Englneer P—ayment—fer—aﬂy—p#e

mhﬂ%Rednves requlred bV the Engmeer When not shown in the Plans, will be paid for as

Unforeseeable Work.

SUBARTICLE 455-11.12 is deleted and the following substituted:

455-11.12 Preformed Pile Holes: The quantity added-to-the paymenttorpilingwillbe
30%-e+to be paid for will be the length of completed preformed pile holes from existing surface

or the bottom of any required excavation, whichever is lower, to the bottom of preformed hole
shown in the Plans acceptably provided, eemplete-for the installation of the bearing piles,
regardless of the type of pile (test pile or production pile) installed therein. Only those holes




4550201
Associated 1050813
NOTE: Admin Change for existing 455 Tables — renumber

authorized to be paid for, as provided in 455-5.10.3, will be included in the measurement for
payment. The Engineer will authorize payment for preformed pile holes only when the pile has
been placed in proper position and has achieved the required penetration. When preformed pile
holes are not shown in the Plans, the work will be considered Unforeseeable Work.

SUBARTICLE 455-11.13 is deleted and the following substituted:

455-11.13 Grouted Preformed Pile Holes: The quantity to be paid will be added-to-the
paymentforpiing-willbe 70% of the length of grouted preformed pile holes from the bottom of
preformed hole acceptably provided to the required top of grouting, regardless of the type of pile
(test pile or production pile) installed therein. Only those holes required to be grouted, will be
included in the measurement for payment.

ARTICLE 455-11 is expanded by the following new Subarticles:

455-11.14 Casing for Preformed Pile Holes: The guantity to be paid will be the cased
length of preformed pile holes authorized by the Engineer or shown in the Plans, regardless of
the type of pile (test pile or production pile) installed therein. When casing for preformed pile
holes is not shown in the Plans, the work will be considered Unforeseeable Work.

455-11.15 Preformed Pile Holes For Sheet Piles: The quantity to be paid for will be the
area, in square feet, completed and accepted, bounded by the existing ground surface or the
bottom of any required excavation, whichever is lower, to the preform elevation and beginning
and end limits of required preforming.

455-11.16 Pile Inspection: The quantity to be paid will be the number of piles and test
piles inspected, driven, and accepted by a dedicated, qualified inspector.

455-11.17 Verification Test: The quantity to be paid will be the number of piles tested

and accepted.

SUBARTICLE 455-12.2 is deleted and the following substituted:

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
concrete pilingreinfereingsteel, predrilling pile holes described in 455-5.1, and furnishing the
material for and wrapping pile clusters with wire cable where so shown in the Plans-and-greuting

oo el b man s B s b e e

SUBARTICLE 455-12.4 is deleted and the following substituted:

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 authorlzed by the Engmeer and pald for under other pay 1tems or payment
methods. T4 i e y A




4550201
Associated 1050813
NOTE: Admin Change for existing 455 Tables — renumber

SUBARTICLE 455-12.5 is deleted and the following substituted:

455-12.5 Dynamic Load Tests:
455-12.5.1 Dynamic Load Tests/Test Piles: All test piles will require dynamic
load tests. Include all costs associated with assistingthe Engineerin-engaging a specialty
engineer and performing the dynamic load tests in the pay items for test piles.
455-12.5.2 Dynamic Load Tests/Production Piles: Payment will be full
compensation for all costs associated with assisting the Engineerin-engaging a specialty
engineer and performing the dynamic load tests.
455-12.5.3 Dynamic Load Tests/Internal Gauges: Payment will be full
compensation for all costs associated with supplying and installing internal gauges for dynamic

testing.

SUBARTICLE 455-12.6.1 is deleted and the following substituted:

455-12.6 Steel Sheet Piling:
455-12.6.1 Permanent Sheet Piling: Price and payment will be full
compensation for all labor, equipment, and materials required for furnishing and installing steel
sheet piling ineludingpreformed-holes-and coating; but will not include furnishing and placing
anchors when an anchored wall system is designed and detailed in the Plans. In such cases,
furnishing and installing anchors will be paid separately.

SUBARTICLE 455-12.7 is deleted and the following substituted:

455-12.7 Concrete Sheet Piling: Price and payment will be full compensation for all
labor, equipment, and materials required for furnishing and installing concrete sheet piling,
including reinforcing steel, grouting, filter fabric;preformed-heoles and installation.

SUBARTICLE 455-12.8 is deleted and the following substituted:

455-12.8 Preformed Pile Holes: Payment will be full compensation for all labor,
equipment,easines and materials required to perform this work.
455-12.8.1 Grouted Preformed Pile Holes: Payment will be full compensation
for all labor, equipment, and materials required to perform this work.
455-12.8.2 Casing for Preformed Pile Holes: Payment will be full compensation
for all labor, equipment, and materials required to perform this work.
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SUBARTICLE 455-12.12 is deleted and the following substituted:

455-12.12-Payment-Iems Pile Redrives: Payment will be made-under:full
compensation for all labor, equipment, and materials required to perform this work.

ARTICLE 455-12 is expanded by the following new Subarticles:

455-12.13 Pile Inspection: Price and payment will be full compensation for all labor,
equipment, and incidentals required to perform this work, including providing the pile inspection
device, data collection and submitting the records.

455-12.14 Verification Tests: Payment will be full compensation for all costs associated
with assisting the Engineer in performing the dynamic load tests to verify the resistance and
integrity of the tested pile.

455-12.12-15 Payment Items: Payment will be made under:

Item No. 455- 2- Treated Timber Piling - per foot.

Item No. 455- 14- Concrete Sheet Piling - per square foot.
Item No. 455-15- Preformed Pile Holes

Item No. 455- 17- Pre-planned Pile Splices - each.

Item No. 455- 20- Pile Inspection - each.

Item No. 455- 34- Prestressed Concrete Piling - per foot.
Item No. 455- 35- Steel Piling - per foot.

Item No. 455- 36- Concrete Cylinder Piling - per foot.

Item No. 455-115-  Pile Redrive - each.

Item No. 455-119-  Test Loads - each.

Item No. 455-120-  Point Protection - each.

Item No. 455-133-  Sheet Piling - per square foot.

Item No. 455-137-  Dynamic Load Tests - each.

Item No. 455-143-  Test Piles (Prestressed Concrete) - per foot.
Item No. 455-144-  Test Piles (Steel) - per foot.

Item No. 455-145-  Test Piles (Concrete Cylinder) - per foot.
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