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Section 51-3.03. Use for PTFE spherical bearings.

Replace "Reserved" in section 51-3.03 with:
51-3.03A  General
51-3.03A(1)  Summary
Section 51-3.03 includes specifications for fabricating and installing PTFE spherical bearings.
2
PTFE spherical bearings consist of PTFE and stainless steel bearing surfaces, stainless steel plates, and anchors. PTFE spherical bearings are either (1) fixed type with spherical bearing surfaces or (2) expansion type with spherical and sliding bearing surfaces.
3
51-3.03A(2)  Definitions
load category: PTFE spherical bearings of differing vertical load capacity within a range defined as follows:
1.	Bearings of 500 kips capacity or less
2.	Bearings over 500 kips up to and including 2,000 kips capacity
3.	Bearings over 2,000 kips capacity

4
Bearings in 2 different load categories that have vertical load capacities within 180 kips of each other are considered to be in 1 load category for proof testing.
5
51-3.03A(3)  Submittals
51-3.03A(3)(a)  General
Submit proof that the bearing manufacturer has furnished PTFE spherical bearings that have had at least 3 years of satisfactory service for 2 projects with similar conditions to this project.
6
Submit certificates of compliance for the materials used in PTFE bearings.
7
Submit test reports for proof-tested bearings signed by the personnel conducting the testing. Include bearing numbers of the tested bearings and the names of the personnel interpreting the test results. If proof tests cannot be performed at the specified load, submit a testing plan listing additional physical tests to be performed.
8
51-3.03A(3)(b)  Shop Drawings
Submit shop drawings to OSD, Documents Unit. Notify the Engineer of your submittal. Include in the notification the date and contents of the submittal.
9
For initial review, submit 6 copies for railroad bridges and 4 copies for other structures. After review, submit 6 to 12 copies, as requested, for authorization and use during construction. Allow 55 days for the Department's review for railway bridges and at least 45 days for all other structures.
10
Shop drawings must include a description of the method of mechanical interlocking of PTFE fabric to the metallic substrate.
11
At locations other than hinges, shop drawings must include temporary support details for the bearing sole plate during concrete placement.
12
51-3.03A(4)  Quality Control and Assurance
51-3.03A(4)(a)  General
A qualified representative of the bearing manufacturer must be present during installation of the 1st bearing and be available during remaining installations.
13
Templates for the spherical surfaces must be available for inspection.
14
51-3.03A(4)(b)  Proof Testing
Proof test the PTFE spherical bearings in the Engineer's presence as follows:
1.	Test fixed-type bearings for compression.
2.	Test expansion-type bearings for compression and initial static coefficient of friction.

15
Proof test 1 bearing from each lot of production bearings. A lot of bearings is 25 bearings, or fraction thereof, of the same type within a load category.
16
The Engineer selects random test samples from each lot of production bearings. Notify the Engineer at least 7 days before starting proof testing.
17
If proof tests cannot be performed at the specified load, perform the additional physical tests listed in the testing plan in the presence of the Engineer. The tests must demonstrate that the requirements for proof testing at the specified load are satisfied.
18
Before proof testing, the test bearings must be conditioned for 12 hours at 75 ± 5 degrees F. Clean the bearing surfaces before testing.
19
For compression testing of PTFE spherical bearings:
1.	Rotate the bearings at the design rotation or 0.02 radians, whichever is greater, and hold for 1 hour at a load of 1.5 times the maximum vertical load capacity. You may rotate the bearing by inserting a beveled plate between the bearing and the restraining surface before loading.
2.	Maintain the bearing in a rotated position during testing.

20
For coefficient of friction testing of PTFE spherical bearings:
1.	Continuously load the bearing to the minimum dead load for 12 hours before testing. Maintain the dead load during testing.
2.	Measure the initial static coefficient of friction on the 1st movement of the bearing.
3.	Measure the initial static and dynamic coefficients of friction at a sliding speed of not more than 1 inch per minute. The initial static friction must not exceed that specified.
4.	Cycle the test bearings for a minimum of 100 movements. Each movement must consist of at least 1 inch of relative movement at a sliding speed of not more than 12 inches per minute. After cycling, measure the initial static and dynamic coefficients of friction at a sliding speed of not more than 1 inch per minute. The initial static friction must not exceed that specified.

21
Proof-tested bearings must not show any signs of the following:
1.	Bond failure of bearing surfaces
2.	Separation or lift-off of plates from each other or from PTFE surfaces
3.	Excessive transfer of PTFE to the stainless steel surface
4.	Other defects

22
If a proof-tested bearing fails to comply with the above requirements, proof test all the remaining bearings in the lot.
23
51-3.03B  Materials
51-3.03B(1)  General
Welding must comply with AWS D1.1 except welding of stainless steel must comply with AWS D1.6.
24
PTFE spherical bearings must be self-lubricating.
25
PTFE surfaces must be unfilled fabric made from virgin PTFE oriented multifilament and other fibers. Filament resin must comply with ASTM D 4441.
26
At the highest point of substrate and after compression, the PTFE fabric must have a thickness from 1/16 to 1/8 inch.
27
Steel plates must comply with ASTM A 709/A 709M.
28
Stainless steel plates must comply with ASTM A 240, Type 304, and be at least 1/8 inch thick.
29
Surfaces of flat stainless steel that mate with PTFE surfacing must have a minimum no. 8 mirror finish. Surfaces of curved stainless steel that mate with PTFE surfacing must have a finish of less than 16 microinches root mean square. Determine the finish under ANSI B46.1.
30. Edit if the initial static coefficient of friction in not 0.06. Check with OSD. Different values may be needed if the bearing stress varies.
PTFE spherical bearings must have an initial static coefficient of friction of at most 0.06.
31
Stud connectors must comply with section 55-1.02.
32
51-3.03B(2)  Fabrication
Flat stainless steel surfaces must be a weld overlay on structural steel plate or a solid or sheet stainless steel.
33
Curved stainless steel surfaces must be solid stainless steel except curved stainless steel surfaces over 6 inches thick may be a weld overlay on structural steel plate.
34
When a weld overlay is used for stainless steel surfacing, attach the overlay by submerged arc welding using Type 309L electrodes. The completed overlay must have a 3/32-inch minimum thickness after fabrication.
35
When stainless steel sheets are used for stainless steel surfacing, attach the sheets by perimeter arc welding using Type 309L electrodes. After welding, the stainless steel surface must be smooth and without waves.
36
Plate radius dimensional tolerances are from 0.000 to -0.010 inch for convex plates and from +0.010 to 0.000 inch for concave plates.
37
Use a full-size convex and concave metal templates for the spherical surfaces of each bearing radius.
38
PTFE fabric backing material on bearing surfaces must be epoxy bonded and mechanically interlocked to the steel substrate. Bonding must be performed under controlled factory conditions. The mechanical interlock on the spherical concave surface must be integrally machined into the steel substrate. Welded retention grids are not allowed on the concave surface. Except for the selvage, oversaw or recess edges such that no cut fabric edges are exposed.
39
During fabrication, the maximum temperature of bonded PTFE surfaces must be 300 degrees F.
40
After bonding to the substrate, the PTFE surface must be smooth and free from bubbles.
41
Assemble PTFE spherical bearings at the fabrication site.
42
The PTFE and stainless steel interfaces must be in full bearing after completing assembly.
43
Use at least 4 steel straps bolted to threaded holes in the masonry and sole plates to secure each bearing assembly as a unit for shipment. Steel straps must (1) not be welded and (2) be adequate to use for lifting the bearing assembly. Bearings must be shipped as a unit and remain intact when uncrated and installed.
44. Use if the total area to be painted is less than 500 sq ft. Delete par. 45.
Except for stainless steel surfaces, clean and paint metal bearing surfaces after fabrication under the specifications for new structural steel in section 59-2. SSPC-QP 1, SSPC-QP 2, and AISC-420-10/SSPC-QP 3 certifications are not required.
45. Use if the total area to be painted is greater than 500 sq ft. Delete par. 44.
Except for stainless steel surfaces, clean and paint metal bearing surfaces after fabrication under the specifications for new structural steel in section 59-2. SSPC-QP 1 and SSPC-QP 2 certifications are not required.
46
51-3.03C  Construction
Protect bearing surfaces from contamination and weather damage.
47
Prepare concrete surfaces to receive PTFE spherical bearings under section 55-1.03C(2).
48
The Engineer must be present during the dismantling of each bearing assembly at the job site.
49
Temporarily support PTFE bearing sole plates during concrete placement. Temporary supports must prevent rotation or displacement of the bearings. Temporary supports must not (1) inhibit the function of the PTFE bearings after concrete is placed or (2) restrict movement at bridge joints due to temperature changes and prestress shortening. Materials for temporary supports must comply with the requirements for form fasteners in section 51-1.03C(2)(a).
50
Replace or resurface damaged bearings and bearings with scratched mating surfaces. Resurfacing must be performed at the bearing manufacturer's plant.
51
51-3.03D  Payment
PTFE spherical bearing quantities are determined from actual counts in the completed work. PTFE spherical bearings with more than 1 PTFE surface are considered a single bearing.
