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a.	Description.  This work consists of furnishing and constructing fenders, protection cells (dolphins), bumpers, walkways, walers, handrails, and other components of the system described on the plans to protect the piers from vessel collision including handrails for fall protection.  This work also includes the timber and/or rubber over-travel bumpers located inside the piers to cushion the bascule leaves in the event that they travel beyond their fully open positions.  Perform pier protection system work in accordance with sections 704, 705, 706, 707, and 709 of the Standard Specifications for Construction except as modified herein.
[bookmark: _Hlk22276047]Related items include clearance signs for navigation, and navigation lights where called for on the plans.
Submit drawings, catalog cuts, and color samples (where applicable) for steel sheet piling, pile points, hardware for timber construction, wire rope and fittings, rubber bumpers, and bumper attachments.  Submit drawings of bracing to be used for protection cells. Submit shop drawings for structural steel components and assemblies.  Make submissions in accordance with subsection 104.02 of the Standard Specifications for Construction.
b.	Materials.
1.	Steel Sheet Piling.  Furnish materials in accordance with subsections 704.02 and 707.02 of the Standard Specifications for Construction.  Furnish sheet piling in accordance with the sizes as shown on the plans.
2.	Steel H-Piles.  Furnish materials in accordance with subsections 705.02 and 707.02 of the Standard Specifications for Construction.  Furnish steel H-piles in Grade 50 of the sizes shown on the plans.
3.	Pile Points.  Furnish materials in accordance with subsections 705.02 and 707.02 of the Standard Specifications for Construction.  Furnish points or protectors for H-piles and sheet piles using Grade 50 steel, as shown on the plans.
4.	Hand Railings.  Furnish materials in accordance with subsection 908.09 of the Standard Specifications for Construction.
5.	Structural Steel.  Use AASHTO M270M/M270 Grade 50 except where noted otherwise on the plans.  Ensure Charpy V-notch requirements of the standard specifications are met except where noted on the plans.  Use galvanized high strength bolts in accordance with subsection 906.07 of the Standard Specifications for Construction for bolting structural steel.  Galvanize platforms, grating and handrails in accordance with ASTM A123/A123M as shown on plans.
6.	Aggregate Fill.  Use 46G coarse aggregate and 34R open-graded aggregate for fill in the protection cells.  Densify aggregate by vibration.  Furnish aggregate in accordance with section 902 of the Standard Specifications for Construction.
7.	Concrete.  Use concrete Grade 3500 for seal concrete and Grade 4500HP for protection cell caps.  Use Grade 60 epoxy coated steel reinforcement in the protection cell caps.
8.	Timber.  Use dense growth #1 common, Pacific Coast Douglas Fir or Southern Pine pressure treated timber and lumber meeting the requirements of section 912 of the Standard Specifications for Construction.
9.	Hardware for Timber Construction.  Use galvanized hardware for timber to timber and timber to steel connections meeting the requirements of subsection 908.11 of the Standard Specifications for Construction.
10.	Wire rope and fittings.  Use wire rope and fittings meeting the requirements of AASHTO M30.  Use Type II wire rope with a Class B coating.  Hot-dip galvanize all hardware and fittings in accordance with ASTM A153/A153M.
11.	Cable Assemblies for Rubber Bumpers.  Use 3/4-inch diameter 6 x 19 independent wire rope core (IWRC) Class C galvanized coating regular lay improved plow steel wire rope with a minimum breaking strength of 21 tons for wire rope used to support rubber bumpers.  Hot-dip galvanize all carbon steel hardware and fittings in accordance with ASTM A153/A153M as shown on the plans.  Furnish all stainless-steel materials in accordance with the applicable provisions of ASTM A276/A276M, Type 304 or ASTM A743/A743M, Grade CF-8, for stainless hardware specified on the plans.
12.	Rubber Bumpers.  Use molded or extruded rubber bumpers in the sizes and shapes shown on the plans.  Make the rubber bumpers out of an ethylene propylene diene monomers (EPDM) material in accordance with ASTM D2000 3BA 720 or a styrene-butadiene rubber (SBR) material in accordance with ASTM D2000 4AA 720.  Ensure the material meets the following properties:
Minimum Tensile Strength	2000 psi	per ASTM D412
Minimum Elongation	300 percent	per ASTM D412
Hardness, Shore A Durometer	70 ±5	per ASTM D412
Modulus @ 400 percent Elongation	900 psi, minimum	per ASTM D412
Compression Set	25 percent, maximum	per ASTM D395
Ozone Resistance	No Cracks	per ASTM D1171
Water Resistance, Maximum Swell	10 percent	per ASTM D471
Load Deflection	300 ±70 psi	per ASTM D575
Tear Resistance	200 PPI, minimum	per ASTM D624
Use bumpers manufactured by Morse Rubber, LLC.; Longwood Elastomers, Inc.; or approved equal.
13.	Coal Tar Mastic Paint.  This is a three-coat, cold-applied, high-build paint system for use on the protection cells and Steel H-Piles.  Ensure the paint system in accordance with the requirements of the SSPC-Paint Specification No. 16 with a zinc-rich primer in accordance with SSPC Paint Specification No. 20, Type I.
c.	Construction.
1.	Navigation Lights.  Use temporary navigation lights on protection cells and fenders or work vessels in accordance with the Special Provision for Maintaining Navigation.
2.	Protection Cells.  Coat both faces of the steel sheet piling, from the top to at least 2 feet below the low water line prior to driving, except for the surface on the inside which will be in contact with the concrete cap.  Clean to remove all rust, mill scale, dirt, oil, and grease the surfaces of the sheet piling and the protection plates and hoop bands that are to be coated.  After cleaning the surfaces to be coated, blast clean in accordance with SSPC-SP6 “Commercial Blast.”  Ensure blasting is continuous through the groove of the interlock.  Apply the primer and second coat of the three-coat Coal Tar paint system.  Ensure surfaces are dry and free of dust, grit, oil, or grease at the time of coating.  Apply the second coat within the time frame specified by the coating manufacturer.  Ensure the primer is a minimum of 15 mils thick and the second coat is a minimum of 10 mils thick.  After the piling has been driven, cut-off, notched, and reinforced, apply two coats of touch-up coating before attaching the protection plates and hoop bands.  Apply two coats of touch-up coating to the protection plates and hoop bands.  Apply a third coat no sooner than 2 weeks after the touch-up coating is applied.  Ensure the third coat is a minimum of 10 mils thick.  Mix and thin the coating materials of all coats in accordance with the manufacturer’s instructions.
Drive sheet piles vertical unless otherwise noted on the plans.  If sheet piling cannot be placed in one length, submit a method of splicing to the Engineer for approval.
Excavate interior of protection cells as shown on the plans and in accordance with standard specifications.  Place tremie concrete in accordance with the standard specifications.  Dewater as needed.  Collect and dispose of water in accordance with subsection 704.03.C of the Standard Specifications for Construction.
Place aggregate within the protection cells as shown on the plans.  Use 46G aggregate from the tremie seal up to one foot below the bottom of the concrete cap.  Use one foot of 34R aggregate beneath the concrete cap.
Provide access port through protection cell concrete caps as shown on the plans.
Place the protection cell concrete caps and steel reinforcing bars in accordance with section 706 of the Standard Specifications for Construction.
Furnish, fabricate, and attach steel components to the protection cells as shown on the plans or as approved by the Engineer in accordance with the standard specifications.  Field drill holes for bolts as shown on the plans.  Repair galvanizing in accordance with section 716 of the Standard Specifications for Construction.
Install wire rope wrapping, draw tight, and secure as shown on the plans.
Install rubber bumpers of the size, shape, and grade as shown on the plans and in accordance with the manufacturer’s recommendations.  Draw wire rope tight unless otherwise noted, and secure as shown on the plans.
Place anchor bolts or support brackets for clearance gauges, signs, and navigation lights as shown on the plans and permits.  See Special Provision for Clearance Gauges.
3.	Fenders.  Furnish and drive steel H-piles in accordance with section 705 of the Standard Specifications for Construction and as shown on the plans.
Coat surfaces of the steel H piles, from the top to at least two feet below the low water line prior to driving.  Clean to remove all rust, mill scale, dirt, oil, and grease the surfaces of the piles to be coated.  After cleaning the surfaces to be coated, blast clean in accordance with SSPC-SP6 “Commercial Blast”.  Apply the primer and second coat of the three-coat Coal Tar paint system.  Ensure surfaces are dry and free of dust, grit, oil, or grease at the time of coating.  Apply the second coat within the time frame specified by the coating manufacturer.  Ensure the primer is a minimum of 15 mils thick and the second coat is a minimum of 10 mils thick.  After the piling has been driven and cut-off, apply two coats of touch-up coating.  Apply a third coat no sooner than 2 weeks after the touch-up coating is applied.  Ensure the third coat is a minimum of 10 mils thick.  Mix and thin the coating materials of all coats in accordance with the manufacturer’s instructions.
Fabricate and erect structural steel framing components in accordance with section 707 of the Standard Specifications for Construction and as shown on the plans.
Furnish and install rubber energy absorbing blocks as specified and as shown on the plans.
Install timber components to the fenders in accordance with section 709 of the Standard Specifications for Construction and as shown on the plans.
Fabricate and erect hand railing in accordance with section 711 of the Standard Specifications for Construction, where applicable, and as shown on the plans.
4.	Over-Travel Bumpers.  Install timber blocking on the insides of the piers in accordance with section 709 of the Standard Specifications for Construction and as shown on the plans.  Trim the timber blocking so that the final surface of the rubber energy absorbing blocks will be located as shown on the plans.
Furnish and install rubber energy absorbing blocks as specified and as shown on the plans.
d.	Measurement and Payment.  The completed work, as described, will be measured as a lump sum and paid for at the contract price using the following pay item:
Pay Item	Pay Unit
Pier Protection System (Structure Identification)	Lump Sum
Pier Protection System (Structure Identification) includes coating, and incidentals required to furnish, fabricate, and erect the protection cells, the fenders along both sides of the navigation channel, walers, platforms, walkway, stairs, handrails, rubber bumpers, cable assemblies, over-travel bumpers, and all other appurtenant items and fixtures as shown on the plans or specified herein.
The price for Pier Protection System (Structure Identification) includes dewatering.  The Engineer will measure, and the Department will pay for filter bags as specified in subsection 208.04 of the Standard Specifications for Construction.
[bookmark: _Hlk22276068]Permanent navigation lights and navigation clearance signs, which may be attached to the pier protection system, will be paid for under other pay items.
Fabricated steel access platforms and hand railing are included in this item.
