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Florida Department of Transportation

RICK SCOTT 605 Suwannee Street ANANTH PRASAD, P.E.
GOVERNOR Tallahassee, FL 32399-0450 SECRETARY

January 7, 2012

Monica Gourdine

Program Operations Engineer
Federal Highway Administration
545 John Knox Road, Suite 200
Tallahassee, Florida 32303

Re:  Office of Design, Specifications
Section 471
Proposed Specification: 4710000 Polymeric Fender Systems.

Dear Ms. Gourdine:

We are submitting, for your approval, two copies of the above referenced Supplemental
Specification.

These changes were proposed by Gevin McDaniel of the State Structures Design Office, to
include a product acceptance criteria alternative other than QPL listing for Contractor-developed
designs; add performance criteria for “Alternate Wales”; and other changes to accommodate
custom fender system designs. The change also adds Basis of Payment language for custom
fender designs.

Please review and transmit your comments, if any, within two weeks. Comments should be sent
via email to SP965TT or trey.tillander@dot.state.fl.us.

If you have any questions relating to this specification change, please call me at 414-4140.

Sincerely,

V. Y. “Trey” Tillander, 11, P.E.
State Specifications Engineer

TT/cah

Attachment

cc: Florida Transportation Builders' Assoc.
State Construction Engineer
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POLYMERIC FENDER SYSTEMS.
(REV 11-265-12)

SECTION 471 (Pages 654 — 655) is deleted and the following substituted:

SECTION 471
POLYMERIC FENDER SYSTEMS

471-1 Description.

Construct fender systems using components in accordance with this Section, the
Plans, Design Standards and, if applicable, the Qualified Products List (QPL) drawings.

If QPLtisted-piling configurations listed on the QPL are allowed by the Plans, at
the Contractor’s option, either use a QPL listed piling configuration or develop a custom
design;. Develop a custom design if required by the Plans;. For all Contractor-developed
custom designs, follow the design criteria and guidelines in the Structures Design
Guidelines, Chapter 3 and applicable Structures Design Bulletins.

471-2 Materials.
Meet the following requirements:

Fiberglass fiber reinforced composite lumber (Dimensional Lumber)
. ..Section 973

Flberglass structurally relnforced composne Iumber (Wales)*

........... Section 973-er-Alternate-Wales-as-deseribed-below

Concrete used to fill hollow piles ...................... Section 347

*or alternate wales as described below

471-3 Performance Criteria.

471-3.1 General: Provide a report from an independent lab as verification that
the product meets the following minimum performance criteria.

471-3.2 Alternate Wales: For Contractor developed designs only,-wales-are-net
required-to-meet-Section-973In-this-case; the wales must meet the following minimum
performance criteria:

a) Be Sstructurally continuous across a minimum of two spans.

b) Designed to Aaccommodate recessing of any attachment hardware to
avoid potential for vessel snagging and sparking during impact.

¢) Provide sufficient creep resistance to prevent loosening of attachments
over time.

d) Provide adequate stiffness to distribute vessel impact loading so as to
achieve the maximum efficiency of the system where the critical design section remains
within the piles.

e) For wale sections remaining hollow under service conditions, a
minimum bolt pull-through and-erushing-resistance of 10 kips when equipped with
manufacturer’s detailed connection hardware at a maximum distance of 2 feet from the
end of a wale with a minimum length of 4 feet is required.

f) Wale sections remaining hoIIow under service COﬂdItIOﬂS—ﬁFGV—Ide—a

e must be capable of
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resisting crushing loads perpendicular to the axis of the member as required for the
impact force applied to fender in the analysis used to determine the associated energy
absorption capacity of the system. This impact force may be equally distributed between
two lines of wales and over a longitudinal distance of 5 feet.

fg) Wales shall be black unless otherwise shown in the Plans.

gh) Wales must meet the minimum requirements in Section 973, Table- 1
for Water Absorption, Brittleness, Impact Resistance, Ultraviolet, Abrasion, Chemical
Resistance, and Static Coefficient of Friction (wet).

473-3.3 Polymeric Piles: All polymeric piles must meet the following minimum
performance criteria:

a) Pile surfaces that may be exposed to contact with the impacting vessel
must accommodate recessing of any attachment hardware to avoid potential for vessel
snagging and sparking.

b) Provide sufficient creep resistance to prevent loosening of attachments
over time.

¢) For pile sections remaining hollow under service conditions, a
minimum bolt pull-through and crushing resistance of 10 kips when equipped with
manufacturer’s detailed connection hardware at a maximum distance of 2 feet from the
end of a pile with a minimum length of 4 feet is required.

d) Piles shall be black unless otherwise shown in the Plans.

471-4 Pelymenc—mel;ender—Product Acceptance

Manufacturers seeklng evaluatlon of p#eelaetspllmg conflguratlons for inclusion
on the QPL must submit an application in accordance with Section 6.

Submit all eContractor -developed custom designs to the Engineer for review and
approval by the State Structures Design Office-rew.

Design fender piling, eenfigurationswales and connections in accordance with the
latest edition of the FDOT Structures Design Guidelines and applicable Structures Design
Bulletins based on the desired energy capacity rating. Signed and sealed all drawings in
11 inches x 17 inches PDF format and all design calculations by a Professional Engineer

I|censed in the State of Florlda 4b—AH—deagn4e&IeHIa¥len&&nd—deslgn

Heltida_
——2-Submittals:a-Design calculations may be either by hand or by a
computer program with hand calculations verifying the program output.

For evaluation of eContractor -developed custom designed fender systems or
piling configurations for listing on the QPL, provide; the following additional
information:

Written certification that the custom designed fender system or QPL piling
configuration meets the requirements of this Section.
A ra—b-—eport from an independent lab verifying the flexural
properties of the piling as derived from ASTM D-6109 with the following modification.
Supports shall be located to provide a minimum span to depth ratio of 16:1 and a
maximum span to depth ration of 20:1.
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e—For custom designed fender systems using wales not in

accordance with Section 973, a report from an independent lab verifying the structural

propertles used in the de5|gn of the walesm#eseeﬂen&mmmam—heﬂewundepseﬂﬂee

d. e-Detailed material specifications showing material type,
quality, certifications, acceptance and rejection criteria and placement procedures.
£-Other information pertinent to the design and performance of the
pile configuration or custom designed fender system as necessary.

471-54 Construction Details.

Unless otherwise shown in the manufacturer’s approved field construction
manual, use the following construction details.

Protect materials at all times against exposure to extreme heat or impact.
Transport products in a manner that will minimize scratching or damage to the outer
surfaces, stack on dunnage above ground so that it may be easily inspected and store in a
manner that will avoid damage. Handle and lift products with nylon slings. Do not use
sharp instruments in handling the product. Products damaged in shipping or handling will
be rejected.

Products containing cracks in the reinforcing rods or cracks, partial or full depth,
across the section or splits will be rejected.

Cut, bevel, drill, countersink and otherwise install products in accordance with the
manufacturer’s recommendations. Set all material accurately to required levels and lines,
with members plumb and true and accurately cut and fitted. Securely attach all materials
to substrate by anchoring and fastening as shown in the Plans. Perform all cutting and
drilling in a manner that allows for the collection of all debris and dispose of properly.

Install piles in accordance with Section 455.

471-65 Method of Measurement.

When using QPL listed piling configurations, Fthe quantity of dimensional
fiberglass fiber reinforced lumber and fiberglass structurally reinforced composite lumber
to be paid for will be the plan quantity-in-feet-board-measure, computed based upon the
dimensions shown in the Plans and -

——TFthe quantity of polymeric piles to be paid will be lump sum.

When using custom designed fender systems the quantity for the entire fender

system to be paid will be lump sum.

471-76 Basis of Payment.

471-7.1 QPL Listed Pile Configuration:

Price and payment for plastic marine lumber will be full compensation for the
work specified in this Section including all material, storage costs, disposal of unused
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material and waste, transportation costs, labor, equipment, fasteners and other necessary
items required for completing the work. No separate payment will be made for plates,
bolts, screws or other hardware necessary to complete the work.

Price and payment for polymeric piles will be full compensation for all labor,
equipment and materials required to furnish and install the piles to the pile cut-off
elevations shown in the Plans.

Payment will be made under:

Item No. 471-1 Fender System, Plastic Marine Lumber - MB.
Item No. 471-2 Fender System, Polymeric Piles — LS

471-7.2 Custom Fender System Designs: Price and payment for polymeric
fender system will be full compensation for the work specified in the Section including all
labor, equipment and materials required to furnish and install the piles to the pile cut-off
elevations shown in the Plans, wales, dimensional lumber, material, storage costs,
disposal of unused material and waste, transportation costs, fasteners and other
necessary items required for completing the work.

Payment will be made under:

Item No. 471-3-A Fender System, Polymeric — LS.
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POLYMERIC FENDER SYSTEMS.
(REV 11-26-12)

SECTION 471 (Pages 654 — 655) is deleted and the following substituted:

SECTION 471
POLYMERIC FENDER SYSTEMS

471-1 Description.

Construct fender systems using components in accordance with this Section, the
Plans, Design Standards and, if applicable, the Qualified Products List (QPL) drawings.

If piling configurations listed on the QPL are allowed by the Plans, at the
Contractor’s option, either use a QPL listed piling configuration or develop a custom
design. Develop a custom design if required by the Plans. For all Contractor-developed
custom designs, follow the design criteria and guidelines in the Structures Design
Guidelines, Chapter 3 and applicable Structures Design Bulletins.

471-2 Materials.
Meet the following requirements:
Fiberglass fiber reinforced composite lumber (Dimensional Lumber)

U RPRUPUPPIPRPRPIRS 1< 011 [0] ¢ N N4
Fiberglass structurally reinforced composite lumber (Wales)*
......................................................................... Section 973
Concrete used to fill hollow piles ...................... Section 347

*or alternate wales as described below

471-3 Performance Criteria.

471-3.1 General: Provide a report from an independent lab as verification that the
product meets the following minimum performance criteria.

471-3.2 Alternate Wales: For Contractor developed designs only, the wales must
meet the following minimum performance criteria:

a) Be structurally continuous across a minimum of two spans.

b) Designed to accommaodate recessing of any attachment hardware to
avoid potential for vessel snagging and sparking during impact.

c) Provide sufficient creep resistance to prevent loosening of attachments
over time.

d) Provide adequate stiffness to distribute vessel impact loading so as to
achieve the maximum efficiency of the system where the critical design section remains
within the piles.

e) For wale sections remaining hollow under service conditions, a
minimum bolt pull-through resistance of 10 kips when equipped with manufacturer’s
detailed connection hardware at a maximum distance of 2 feet from the end of a wale
with a minimum length of 4 feet is required.

f) Wale sections remaining hollow under service conditions must be
capable of resisting crushing loads perpendicular to the axis of the member as required
for the impact force applied to fender in the analysis used to determine the associated
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energy absorption capacity of the system. This impact force may be equally distributed
between two lines of wales and over a longitudinal distance of 5 feet.

g) Wales shall be black unless otherwise shown in the Plans.

h) Wales must meet the minimum requirements in Section 973, Table 1
for Water Absorption, Brittleness, Impact Resistance, Ultraviolet, Abrasion, Chemical
Resistance, and Static Coefficient of Friction (wet).

473-3.3 Polymeric Piles: All polymeric piles must meet the following minimum
performance criteria:

a) Pile surfaces that may be exposed to contact with the impacting vessel
must accommaodate recessing of any attachment hardware to avoid potential for vessel
snagging and sparking.

b) Provide sufficient creep resistance to prevent loosening of attachments
over time.

c) For pile sections remaining hollow under service conditions, a
minimum bolt pull-through and crushing resistance of 10 kips when equipped with
manufacturer’s detailed connection hardware at a maximum distance of 2 feet from the
end of a pile with a minimum length of 4 feet is required.

d) Piles shall be black unless otherwise shown in the Plans.

471-4 Product Acceptance.

Manufacturers seeking evaluation of piling configurations for inclusion on the
QPL must submit an application in accordance with Section 6.

Submit all Contractor developed custom designs to the Engineer for review and
approval by the State Structures Design Office.

Design fender piling, wales and connections in accordance with the latest edition
of the FDOT Structures Design Guidelines and applicable Structures Design Bulletins
based on the desired energy capacity rating. Sign and seal all drawings in
11 inches x 17 inches PDF format and all design calculations by a Professional Engineer
licensed in the State of Florida. Design calculations may be either by hand or by a
computer program with hand calculations verifying the program output.

For evaluation of Contractor developed custom designed fender systems or piling
configurations for listing on the QPL, provide the following additional information:

Written certification that the custom designed fender system or QPL piling
configuration meets the requirements of this Section.

A report from an independent lab verifying the flexural properties of the
piling as derived from ASTM D-6109 with the following modification. Supports shall be
located to provide a minimum span to depth ratio of 16:1 and a maximum span to depth
ration of 20:1.

For custom designed fender systems using wales not in accordance with
Section 973, a report from an independent lab verifying the structural properties used in
the design of the wales.

Detailed material specifications showing material type, quality,
certifications, acceptance and rejection criteria and placement procedures.

Other information pertinent to the design and performance of the pile
configuration or custom designed fender system as necessary.
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471-5 Construction Details.

Unless otherwise shown in the manufacturer’s approved field construction
manual, use the following construction details.

Protect materials at all times against exposure to extreme heat or impact.
Transport products in a manner that will minimize scratching or damage to the outer
surfaces, stack on dunnage above ground so that it may be easily inspected and store in a
manner that will avoid damage. Handle and lift products with nylon slings. Do not use
sharp instruments in handling the product. Products damaged in shipping or handling will
be rejected.

Products containing cracks in the reinforcing rods or cracks, partial or full depth,
across the section or splits will be rejected.

Cut, bevel, drill, countersink and otherwise install products in accordance with the
manufacturer’s recommendations. Set all material accurately to required levels and lines,
with members plumb and true and accurately cut and fitted. Securely attach all materials
to substrate by anchoring and fastening as shown in the Plans. Perform all cutting and
drilling in a manner that allows for the collection of all debris and dispose of properly.

Install piles in accordance with Section 455.

471-6 Method of Measurement.

When using QPL listed piling configurations, the quantity of dimensional
fiberglass fiber reinforced lumber and fiberglass structurally reinforced composite lumber
to be paid for will be the plan quantity, computed based upon the dimensions shown in
the Plans and the quantity of polymeric piles to be paid will be lump sum.

When using custom designed fender systems the quantity for the entire fender
system to be paid will be lump sum.

471-7 Basis of Payment.

471-7.1 QPL Listed Pile Configuration: Price and payment for plastic marine
lumber will be full compensation for the work specified in this Section including all
material, storage costs, disposal of unused material and waste, transportation costs, labor,
equipment, fasteners and other necessary items required for completing the work. No
separate payment will be made for plates, bolts, screws or other hardware necessary to
complete the work.

Price and payment for polymeric piles will be full compensation for all labor,
equipment and materials required to furnish and install the piles to the pile cut-off
elevations shown in the Plans.

Payment will be made under:

Item No. 471-1 Fender System, Plastic Marine Lumber - MB.
Item No. 471-2 Fender System, Polymeric Piles — LS

471-7.2 Custom Fender System Designs: Price and payment for polymeric
fender system will be full compensation for the work specified in the Section including
all labor, equipment and materials required to furnish and install the piles to the pile cut-
off elevations shown in the Plans, wales, dimensional lumber, material, storage costs,
disposal of unused material and waste, transportation costs, fasteners and other necessary
items required for completing the work.

Payment will be made under:

Item No. 471-3 Fender System, Polymeric — LS.
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