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SUBARTICLE 455-5.8 is deleted and the following substituted:

455-5.8 Penetration Requirements: Measure the penetration of piles from the elevation
of natural ground, scour elevation shown in the Plans, or the bottom of excavation, whichever is
lower. When the Contract Documents show a minimum pile tip elevation or a minimum depth of
penetration, drive the tip of the pile to this minimum elevation or this minimum penetration
depth. In all such cases, 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 or depth of penetration and below the bottom of the preformed or predrilled pile hole.

When the Contract Documents do not show a minimum depth of penetration,
scour elevation, or minimum tip elevation, ensure that the required penetration is at least 10 feet
into firm bearing material or at least 20 feet into soft material unless otherwise permitted by the
Engineer. If a scour elevation is shown in the Plans, achieve these penetrations below the scour
elevation. The Engineer may accept a penetration between 15 feet and 20 feet when there is an
accumulation of five consecutive feet or more of firm bearing material. Firm bearing material is
any material offering a driving resistance greater than or equal to 30 tons per square foot of gross
pile area as determined by the Dynamic Load Testing (455-5.11.4). Soft material is any material
offering less than these resistances. The gross pile area is the actual pile tip cross-sectional area
for solid concrete piles, the product of the width and depth for H piles, and the area within the
outside perimeter for pipe piles and voided concrete piles.

Do not drive piles beyond practical refusal{20-blowsperineh). To meet the
requirements 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.

SUBARTICLE 455-5.10.1 is deleted and the following substituted:

455-5.10.1 General: Drive piles to provide the bearing eapacitiesrequired 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, ensure each pile has
achieved minimum penetration and the minimum required bearing obtained for 6 inches of
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consecutive driving, or the minimum penetration is achieved, driving has reached practical

refusal in firm material and the bearing capacity obtained in all the refusal blows.

- For foundations not requiring 100% dynamic testing, ensure each
Ensure-thepile 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 practical refusal in firm material.

SUBARTICLE 455-5.10.2 is deleted and the following substituted:

455-5.10.2 Blew-CountBearing Criteria: For foundations requiring 100%
dynamic testing, 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 455-5.11.1.

For foundations not requiring 100% dynamic testing, Bdrive all piles to
the blow count criteria established by the GFDEOR and the Dynamic Testing Engineer (DTE)
using the methods described herein and presented in the production pile length and driving
criteria letter (see 455-5.14.2).

SUBARTICLE 455-5.10.3 is deleted and the following substituted:

455-5.10.3 Practical Refusal: Practical refusal is defined as 20 blows e+-less-per
inch; or per-less than one inch penetration, {er-less-penetration)-with the hammer operating at
the highest setting o+ setting-determined by the DTE for driving piles without damage and less
than 1/4 inches rebound per blow Stop dr1V1ng as soon as the p11e has reached practlcal refusal

SUBARTICLE 455-5.11.2 is deleted and the following substituted:

455-5.11.2 Wave Equation:

(a) General: Use Wave Equation Analysis for Piles (WEAP) programs to
evaluate the suitability of the proposed driving system (including the hammer, follower,
capblock and pile cushions) as well as to estimate the driving resistance, in blows per 12 inches
or blows per inch, to achieve the pile bearing requirements and to evaluate pile driving stresses.

Use Wave Equatlon Analyses to show the hammer ﬂ—ea-pahl&ef

requirements described in 455-5.2.
(b) Required Equipment For Driving: Hammer acceptance is solely based
on satisfactory field trial including dynamic load test results and Wave Equation Analysis.
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Supply a hammer system that meets the requirements described in the specifications based on
satisfactory field performance.

In the event piles require different hammer sizes, the Contractor
may elect to drive with more than one size hammer or with a variable energy hammer, provided
the hammer is properly sized and cushioned, will not damage the pile, and will develop the
required resistance.

(c) Maximum Allowed Pile Stresses:

(1) General: The maximum allowed driving stresses for concrete,
steel, and timber piles are given below. In the event Wave Equation analyses show that the
hammer will overstress the pile, modify the driving system or method of operation as required to
prevent overstressing the pile. In such cases provide additional cushioning or make other
appropriate agreed upon changes. For penetration of weak soils by concrete piles, use thick
cushions and/or reduced stroke to control tension stresses during driving.

(2) Concrete Piles: Use the wave equation to evaluate the proposed
pile cushioning. Use the following equations to determine the maximum allowed pile stresses as
predicted by the wave equation, and measured during driving when driving prestressed concrete
piling:

se=0.7 1/=0751 (1)

S =65 (f/ )’°+1.05 f ,  (2a) for piles less than 50 feet long

S = 3.25 (f, )" +1.05 f , (2b) for piles 50 feet long and greater

Sapt =500 (2¢) within 20 feet of a mechanical splice

where:
sape= maximum allowed pile compressive stress, psi
sapt= maximum allowed pile tensile stress, psi
f'«= specified minimum compressive strength of concrete, psi
fpe= effective prestress (after all losses) at the time of driving, psi, taken as
0.8 times the initial prestress force (fpe= 0 for dowel spliced piles).

(3) Steel Piles: Ensure the maximum pile compression and tensile
stresses as predicted by the Wave Equation, and/or measured during driving are no greater than
0.9 times the yield strength (0.9 fy) of the steel.

(4) Timber Piles: Ensure the maximum pile compression and
tensile stresses as predicted by the wave equation, and/or measured during driving are no greater
than 3.6 ksi for Southern Pine and Pacific Coast Douglas Fir and 0.9 of the ultimate parallel to
the grain strength for piles of other wood.

SUBARTICLE 455-5.11.7 is deleted and the following substituted:

455-5.11.7 Structures Without Test Piles: For projects-structures without test
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piles or 100% dynamic testing, 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. Dynamically test
at least 5% of the piles at each bent or pier (rounded up to the next whole number).

SUBARTICLE 455-5.15.5 is deleted and the following substituted:

455-5.15.5 Deviation From Above Tolerances: Have the Contractor’s Specialty
Engineer of Record perform an evaluation of the as built foundation to determine whether a
foundation redesign or an increase in the loading requirements of the piles is needed. Include the
signed and sealed evaluation as part of the certification package submitted in accordance with
455-5.18. If the evaluation indicates the foundation or the pile load requirements must be
modified, Ppropose a redesign to incorporate out of tolerance piles into pile caps or footings, at
no expense to the Department. Submit signed and sealed redesign drawings and computations to
the Engineer for review and acceptance. Do not begin any proposed construction until the
redesign has been reviewed and accepted by the Engineer, except as noted in 455-5.19.

SUBARTICLE 455-5.17 is deleted and the following substituted:

455-5.17 Recording: 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-
5.13 will not require inspection during handling. Keep a pile driving log for each pile installed
whether it is, or is not, instrumented. Within one working day after completing the installation of
a pile, submit the Pile Driving Record to the Engineer.

SUBARTICLE 455-5.18 is deleted and the following substituted:

455-5.18 Foundation Certification Packages: Submit two copies of a certification 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 pier for a specific bridge for each phase of construction. Each
Foundation Certification Package shall contain an original certification letter signed and sealed
by the GFDEOR certifying the piles have the required axial capacity including compression and
uplift, lateral stability, pile integrity, and settlement will not affect the functionality of the
structure. The package shall also include clearly legible copies of all pile driving logs, EDC
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 urderin accordance
with 455-5.15.5. The certification shall not be contingent on any future testing or approval by
Engineer. The Engineer will accept both electronic and paper submittals of the certification
packages provided they certification letter is are-signed and sealed in accordance with the
Florida-Administrative-Code-FACChapter- 61G15-23, Florida Administrative Code.
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SUBARTICLE 455-5.19 is deleted and the following substituted:

455-5.19 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 or the design is
modified accordingly. 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 prier—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 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.
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STRUCTURES FOUNDATIONS (DESIGN BUILD).
(REV 4-8-15)

SUBARTICLE 455-5.8 is deleted and the following substituted:

455-5.8 Penetration Requirements: Measure the penetration of piles from the elevation
of natural ground, scour elevation shown in the Plans, or the bottom of excavation, whichever is
lower. When the Contract Documents show a minimum pile tip elevation or a minimum depth of
penetration, drive the tip of the pile to this minimum elevation or this minimum penetration
depth. In all such cases, 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 or depth of penetration and below the bottom of the preformed or predrilled pile hole.

When the Contract Documents do not show a minimum depth of penetration,
scour elevation, or minimum tip elevation, ensure that the required penetration is at least 10 feet
into firm bearing material or at least 20 feet into soft material unless otherwise permitted by the
Engineer. If a scour elevation is shown in the Plans, achieve these penetrations below the scour
elevation. The Engineer may accept a penetration between 15 feet and 20 feet when there is an
accumulation of five consecutive feet or more of firm bearing material. Firm bearing material is
any material offering a driving resistance greater than or equal to 30 tons per square foot of gross
pile area as determined by the Dynamic Load Testing (455-5.11.4). Soft material is any material
offering less than these resistances. The gross pile area is the actual pile tip cross-sectional area
for solid concrete piles, the product of the width and depth for H piles, and the area within the
outside perimeter for pipe piles and voided concrete piles.

Do not drive piles beyond practical refusal. To meet the requirements 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.

SUBARTICLE 455-5.10.1 is deleted and the following substituted:

455-5.10.1 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, ensure each pile has
achieved minimum penetration and the minimum required bearing obtained for 6 inches of
consecutive driving, or the minimum penetration is achieved, driving has reached practical
refusal in firm material and the bearing capacity obtained in all the refusal blows.

For foundations not requiring 100% dynamic testing, ensure 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
practical refusal in firm material.
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SUBARTICLE 455-5.10.2 is deleted and the following substituted:

455-5.10.2 Bearing Criteria: For foundations requiring 100% dynamic testing,
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-
5.11.1.

For foundations not requiring 100% dynamic testing, drive all piles to the
blow count criteria established by the GFDEOR and the Dynamic Testing Engineer (DTE) using
the methods described herein and presented in the production pile length and driving criteria
letter (see 455-5.14.2).

SUBARTICLE 455-5.10.3 is deleted and the following substituted:

455-5.10.3 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 DTE for driving piles without damage and less than 1/4 inches rebound per blow. Stop
driving as soon as the pile has reached practical refusal.

SUBARTICLE 455-5.11.2 is deleted and the following substituted:

455-5.11.2 Wave Equation:

(a) General: Use Wave Equation Analysis for Piles (WEAP) programs to
evaluate the suitability of the proposed driving system (including the hammer, follower,
capblock and pile cushions) as well as to estimate the driving resistance, in blows per 12 inches
or blows per inch, to achieve the pile bearing requirements and to evaluate pile driving stresses.

Use Wave Equation Analyses to show the hammer meets the
requirements described in 455-5.2.

(b) Required Equipment For Driving: Hammer acceptance is solely based
on satisfactory field trial including dynamic load test results and Wave Equation Analysis.
Supply a hammer system that meets the requirements described in the specifications based on
satisfactory field performance.

In the event piles require different hammer sizes, the Contractor
may elect to drive with more than one size hammer or with a variable energy hammer, provided
the hammer is properly sized and cushioned, will not damage the pile, and will develop the
required resistance.

(c) Maximum Allowed Pile Stresses:

(1) General: The maximum allowed driving stresses for concrete,
steel, and timber piles are given below. In the event Wave Equation analyses show that the
hammer will overstress the pile, modify the driving system or method of operation as required to
prevent overstressing the pile. In such cases provide additional cushioning or make other
appropriate agreed upon changes. For penetration of weak soils by concrete piles, use thick
cushions and/or reduced stroke to control tension stresses during driving.

(2) Concrete Piles: Use the wave equation to evaluate the proposed
pile cushioning. Use the following equations to determine the maximum allowed pile stresses as
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predicted by the wave equation, and measured during driving when driving prestressed concrete
piling:

Sapc=0.7 /=075 f | (1)
Sa =65 (f ) +1.05 f .  (2a) for piles less than 50 feet long

Sapt = 3.25 (f/ )*°+1.05 f o (2b) for piles 50 feet long and greater
Sapt =500 (2c) within 20 feet of a mechanical splice

where:
Sapc= maximum allowed pile compressive stress, psi
sap= maximum allowed pile tensile stress, psi
f'= specified minimum compressive strength of concrete, psi
fpe= effective prestress (after all losses) at the time of driving, psi, taken as
0.8 times the initial prestress force (fpe= 0 for dowel spliced piles).

(3) Steel Piles: Ensure the maximum pile compression and tensile
stresses as predicted by the Wave Equation, and/or measured during driving are no greater than
0.9 times the yield strength (0.9 fy) of the steel.

(4) Timber Piles: Ensure the maximum pile compression and
tensile stresses as predicted by the wave equation, and/or measured during driving are no greater
than 3.6 ksi for Southern Pine and Pacific Coast Douglas Fir and 0.9 of the ultimate parallel to
the grain strength for piles of other wood.

SUBARTICLE 455-5.11.7 is deleted and the following substituted:

455-5.11.7 Structures Without Test Piles: For structures without test piles or
100% dynamic testing, 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. Dynamically test at least
5% of the piles at each bent or pier (rounded up to the next whole number).

SUBARTICLE 455-5.15.5 is deleted and the following substituted:

455-5.15.5 Deviation From Above Tolerances: Have the Contractor’s Engineer
of Record perform an evaluation of the as built foundation to determine whether a foundation
redesign or an increase in the loading requirements of the piles is needed. Include the signed and
sealed evaluation as part of the certification package submitted in accordance with 455-5.18. If
the evaluation indicates the foundation or the pile load requirements must be modified, propose a
redesign to incorporate out of tolerance piles into pile caps or footings, at no expense to the
Department. Submit signed and sealed redesign drawings and computations to the Engineer for
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review and acceptance. Do not begin any proposed construction until the redesign has been
reviewed and accepted by the Engineer, except as noted in 455-5.19.

SUBARTICLE 455-5.17 is deleted and the following substituted:

455-5.17 Recording: 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-
5.13 will not require inspection during handling. Keep a pile driving log for each pile installed
whether it is, or is not, instrumented. Within one working day after completing the installation of
a pile, submit the Pile Driving Record to the Engineer.

SUBARTICLE 455-5.18 is deleted and the following substituted:

455-5.18 Foundation Certification Packages: Submit two copies of a certification 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 pier for a specific bridge for each phase of construction. Each
Foundation Certification Package shall contain an original certification letter signed and sealed
by the GFDEOR certifying the piles have the required axial capacity including compression and
uplift, lateral stability, pile integrity, and settlement will not affect the functionality of the
structure. The package shall also include clearly legible copies of all pile driving logs, EDC
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-
5.15.5. The certification shall not be contingent on any future testing or approval by Engineer.
The Engineer will accept both electronic and paper submittals of the certification packages
provided the certification letter is signed and sealed in accordance with Chapter 61G15-23,
Florida Administrative Code.

SUBARTICLE 455-5.19 is deleted and the following substituted:

455-5.19 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;
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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 or the design is
modified accordingly. 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
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.



