
INSTRUCTIONS TO REVIEWER FOR USE: Include note when required

Explanation: Since the height of the POT bearing is unknown until the bearing is designed which is not until fabrication since they are proprietary, the designer may want to include details on the bridge plans related to compensating plan elevations of the bridge seats for a variable height dimension of this bearing.  This may be done in several ways, examples of which may include detailing a built-up pedestal of special grout which may be formed to an adjusted elevation and made smooth and even, or embedding the lower steel bearing base in the concrete pier cap, etc.  Another method may include using the provision of Sec 703.3.5.9 where the concrete bent cap is built-up at the bearing area (bridge seat) to within 1/8" for the sole purpose of grinding smooth in order to provide a smooth and even bearing surface.  If the latter is the case, then accept the changes below in paragraph 3.0, otherwise reject the changes. 
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1.0  Description.  This item shall include furnishing and installing complete-in-place factory produced rotational guided expansion bearings and rotational fixed floating bearings in accordance with details shown on the plans and this special provision.
2.0  Materials.  Material requirements, tolerances, finishes and other details for these bearings are prescribed on the plans and in this special provision.
2.1  Material Substitution.
2.1.1  Standard manufactured pot and disc bearings may be substituted for plan bearings provided the bearings meet all contract requirements for materials, movement and loads.  In addition the bearing shall be capable of resisting a lateral load as shown on the plans.  Masonry plates shall be designed for a maximum load of 1000 psi (6.9 MPa).
2.1.2  A center bar guide system may be used in lieu of an exterior guide bar system to meet plan requirements, provided the guide and keyway have mating surfaces of stainless steel and Teflon.  For either system, provisions shall be made to accommodate the total transverse movements as shown on the plans before the guides are engaged.  The fixed bearing shall also provide for the total transverse movements as shown on the plans.  For both expansion and fixed bearings, the transverse movement indicated on the plans is due to thermal effects and no additional movement beyond what is specified on the plans shall be allowed.  Provisions shall be made for the transverse guidance mechanism to allow equal movements, one-half of total movement, due to thermal expansion and contraction at 60°F (16°C).  The guidance mechanism shall be adjusted appropriately for temperatures different than 60°F (16°C).
2.1.3  Any modifications required to meet the height of bearings shown on bridge plans will be the responsibility of the contractor.  Cost of any modification required shall be borne by the contractor.
2.2  Polytetrafluoroethylene (PTFE) Requirements.  PTFE sliding surfaces for expansion bearings are designed to translate or rotate by sliding of a self-lubricating PTFE surface across a smooth hard mating surface of stainless steel.  The unfilled or filled PTFE sliding surfaces shall have 3/64-inch (1.0 mm) minimum thickness and 3/32-inch (2.0 mm) maximum thickness.
	Maximum Coefficient of Friction (PTFE to stainless steel as furnished)

	At 75% of Capacity
	0.03

	At 25% of Capacity
	0.05


 2.2.1  The PTFE sliding surface shall be bonded under factory controlled conditions to a rigid back-up material capable of resisting any bending stresses to which the sliding surfaces may be subjected. Alternatively, PTFE material of twice the thickness specified above may be recessed for half its thickness in the back-up material.
2.2.2  The mating stainless steel surface to the PTFE shall be an accurate flat surface as required by the design and shall have a minimum Brinell hardness of 125 and a surface finish of less than 20 micro inches (0.508 µm) rms.  The mating surfaces shall completely cover PTFE surface in all operating positions of the bearing.  Stainless steel used as a mating surface shall be seal welded around its entire perimeter.
2.3  PTFE Resin.  The virgin PTFE resin, filled or unfilled PTFE sheets, back-up materials and all other parts of the fixed or expansion bearings shall have the friction, mechanical and physical properties prescribed in this specification, or as shown on the bridge plans.  PTFE resin shall be virgin material in accordance with ASTM D 4895.  Specific gravity shall be 2.13 to 2.19.  Melting point shall be ±623°F (±327°C).
2.4  Filler Material.  Filler material when used, shall be milled glass fibers, carbon or other approved inert filler materials.
2.5  Adhesive Material.  Adhesive material shall be an epoxy resin in accordance with Federal Specification MMA-A-134.
2.6  Unfilled PTFE Sheet.  Finished unfilled PTFE sheet shall be made from virgin PTFE resin and in accordance with the following requirements.
	Properties
	Value
	Test Method

	Tensile Strength, psi (MPa) min.
	2800 (19.3)
	ASTM D 4895

	Elongation, percent, min.
	200
	ASTM D 4895


2.7  Filled PTFE Sheet.  Filled PTFE sheet shall be made from virgin PTFE resin uniformly blended with inert filler material.  Finished filled PTFE sheets containing glass fiber or carbon shall be in accordance with the following requirements.
	Mechanical Requirements

	Properties
	15% Glass Fibers
	25% Carbon
	Test Method

	Tensile Strength, psi (MPa) min.
	2000 (13.8)
	1300 (9.0)
	ASTM D 4895

	Elongation, percent, min.
	150
	75
	ASTM D 4895


	Physical Requirements

	Properties
	15% Glass Fibers
	25% Carbon
	Test Method

	Specific Gravity, min.
	2.20
	2.10
	ASTM D 792

	Melting Point, °F (°C) 
	81 ±18 (27 ±10)
	621 ±18 (327 ±10)
	ASTM D 4895


2.8  Surface Treatment.  Where PTFE sheets are to be epoxy bonded, one side of the PTFE sheet shall be factory treated by an approved manufacturer by the sodium ammonia or sodium napthalene process.
2.9  Stainless Steel Mating Surface.  Stainless steel mating surfaces, when used, shall be 16-gage minimum thickness and in accordance with ASTM A 240 Type 304 with a surface finish of less than 20 micro inches (0.500 µm) rms.  Stainless steel mating surfaces shall be polished or rolled as necessary to meet the friction requirements of this specification.
2.10  Structural Carbon Steel.  Base plates, sole plates, guide bars, and other bridge bearing components shall be constructed of structural steel in accordance with ASTM A 709 Grade 36 (250) and shop coated a prime coat of the coating system as specified on the bridge plans to provide a minimum dry film thickness of 5 mils (125 µm) in accordance with Sec 1081.
2.11  Elastomeric Components.  The neoprene elastomer shall be 50 Durometer in accordance with Sec 1038 and dimensions as shown on the bridge plans.
2.12  Guiding Arrangements.  Guiding arrangements shall have Teflon to stainless steel sliding surfaces.
2.13  Fabrication.  
2.13.1  Shop drawings shall be prepared in accordance with Sec 1080.
2.13.2  Fabrication of all parts of the bearing shall be in strict accordance with the approved shop drawings.  The clearance between guide bar and bearing of all guided bearings shall be maintained in strict compliance with the bridge plans.
2.13.3  During the welding procedure of the stainless steel plates to the top plate and guide bars the surface of the stainless steel plates shall be protected from weld splatter.
2.13.4  The bonding of the PTFE sheets shall be performed at the factory of the bearing manufacturer of the expansion bearing under controlled conditions and in accordance with the written instructions of the manufacturer of the approved adhesive system.  After completion of the bonding operation, the PTFE surface shall be smooth and free from bubbles.  Filled PTFE surfaces shall then be polished.
2.14  Testing and Acceptance.  Each manufactured lot of bearing assemblies shall be accompanied by a manufacturer's certificate stating that the steel, neoprene elastomer and PTFE material are in accordance with this specification and shall show the actual test results for the materials used in the manufacturing of the bearings.  Acceptance of bearing assemblies will be based on satisfactory manufacturer's certification, acceptable test results and inspection at the time of installation.
2.14.1  The manufacturer shall furnish facilities for the test and inspection of the completed bearings, representative samples at the plant or at an independent test facility.
2.14.2  A random sample from the production lot of bearings shall be tested.  As soon as all bearings have  been manufactured for a given project, notification shall be given to the engineer.
2.14.3  The test method and equipment shall be approved by the engineer and include the following requirements.
(a)  The test shall be arranged so that the coefficient of friction of the first movement of the manufactured bearing can be determined.
(b)  The bearing surface shall be cleaned prior to testing, upon instructions of the bearing manufacturer.
(c)  The test shall be conducted at maximum working stress for the PTFE working surface with the test load applied continuously for 12 hours prior to measuring friction.
(d)  The first movement static and dynamic coefficient of friction of the test bearing shall be determined at a sliding speed or less than one inch (25 mm) per minute and shall not exceed the coefficient of friction for design.
(e)  The bearing specimen shall then be subjected to 100 movements of at least one inch (25 mm) of relative movement and if the test facility permits, the full design movement at a speed of less than one foot (305 mm) per minute.  Following this test, the static and kinetic coefficient of friction shall be determined again and shall not exceed the values measured in requirement (d).  The bearing or specimen shall show no sign of bond failure or other defects.
(f)  A proof load test shall be performed on a sample selected at random from the production lot, by applying load equal to 150 percent of the design capacity of the bearing for a period of one hour. The test bearing shall show no sign of failure or other defects while under load or subsequently upon disassembly and inspection.
2.14.4  Bearings represented by the test specimen passing the above requirements will be approved for use in the structure subject to on-site inspection for visible defects.
2.15  Packaging.  The bearings shall be packaged and crated in such a manner that they will be protected from dust and moisture, and not become damaged while being handled, transported or stored.  The contractor shall replace any bearing damaged during handling, transporting or storing at no expense to the Commission.
3.0  Construction Requirements.  The bridge bearings are not designed to accept bending stresses and shall be fully supported over the entire area of the bottom and upper surfaces at all times when under load.  Where a steel bearing base plate is to be used and laid directly on the pier cap, the area under the plate shall be finished to within 1/8" above plane elevations and shall be dressed to a uniform, level bearing with a Carborundum brick or power grinder after the concrete has set sufficiently to fix the larger particles of sand.
3.1  The bearing base plate shall be set to line and grade.  The contractor shall locate the bearings at the proper elevation and orient them in the proper direction.  The engineer will approve the location and orientation of the bearing.  The upper part of the bearing shall be located relative to the base of the bearing according to the engineer's recommendations for the temperature at the time of erection.
3.2  If for any reason the bearings are disassembled, extreme care shall be used to insure that the rubber pads and piston rings are properly seated in the recess with the piston ring gaps 180 degrees apart.
3.3  It is necessary to exercise care in aligning both the base and upper part of the guided expansion bearing parallel to the axis of the structure, otherwise a wedging action will occur and unsought horizontal forces will result.
3.4  The contractor shall align all bearings on any one pier exactly to the direction as shown on the plans.
3.5  The contractor shall avoid scratching, gouging or otherwise marking the PTFE or mating stainless steel surfaces of the bearings during handling or erection.  The contractor shall use whatever means are necessary to protect the bearings from dirt, grout or other foreign materials during the construction of other elements of the structure.
4.0  Method of Measurement.  Measurement will be made per each.  The POT bearing, complete in place, shall include the steel sole plate, masonry plate, POT bearing pad, anchor bolts, heavy hexagon nuts and washers, coating and any incidental material needed to complete the work.
5.0  Basis of Payment.  Payment for the above described work, including all material, equipment, labor, and any other incidental work necessary to complete this item, will be considered completely covered by the contract unit price for “POT Bearing”.

