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ADMINISTRATIVE INFORMATION:

o This Engineering Instruction (EI) is effective begmnmg with projects submltted for the letting of
May 7, 2015.
This EI does not supersede any other issuance.

e The revisions issued with this EI wili be incorporated into the next update of the Standard
Specifications.

PURPOSE: The purpose of this EI is to introduce the revised Standard Specifications 716-06, 716-07
and new Standard Specifications 716-03 and 716-04 for bearing components.

TECHNICAL INFORMATION:

o The new specifications: 716-03 POLYETHER URETHANE STRUCTURAL ELEMENT and .
716-04 POLYTETRAFLUOROETHYLENE SHEET AND STRIP are being separated from
specifications 716-06 and 716-07 for the purpose of tracking the manufacture and acceptance of
these bearing components using Site Manager.

o Revised Standard Specifications 716-06 Disc-Design Structural Bridge Bearings and 716-07 Pot
Design Structural Bridge Bearings are being issued minus the information found in Standard
Specifications 716-03 and 716-04.

o Cost Impact - none

IMPLEMENTATION:
¢ Site Manager is prcscntly referencing these bearing components with the new specifications
identified in this issuance. Design Quality Assurance Bureau wilt insert the' standard

specification revision into contract proposals beginning with projects submitted for the letting of
05/07/15.

TRANSMITTED MATERIALS:

This EI transmits standard specification revisions to 716-06 Disc-Design Structural Bridge Bearings and
© 716-07 Pot Design Structural Bridge Bearings. Also transmitted are new Standard Specifications 716-03

Polyether Urethane Structural Element and 716-04 Polytetrafluoroethylene Sheet and Strip. Both Metric

and U.S. Customary revisions are attached.

BACKGROUND: Site Manager is a program designed to facilitate the tracking of products from
manufacture to installation.

CONTACT: Direct questions regarding this issuance to Guy Hildreth of the Materials Bureau at (518)
485-5431 or via e-mail at Guy.Hildreth @dot.state.ny.us.



Add the following specification to the Standard Specifications dated May 4, 2006:
716-03 POLYETHER URETHANE STRUCTURAL ELEMENT
SCOPE. This specification covers the material requirements for Polyether Urethane Structural Element.

GENERAL. The polyether urethane structural element used in the construction of disc-design bearings
" shall be molded from a polyether urethane compound.

MATERIAL REQUIREMENTS. The physical properties of the polyether urethane shall conform to the
requirements of Table 716-03-1. '

TABLE 716-03-1 PHYSICAL REQUIREMENTS OF POLYETHER
URETHANE STRUCTURAL ELEMENT
Physical Property ASTM Test Requirements
Method Min. - Max,
Hardness, Type D D2240 57 67
Durometer
Tensile Stress, kpa'
At 100% elongation D412 13790
At 300% e:longation3 25860 | meee-
Tensile Strength, kpa' D412 34375
Ultimate Elongation, %' D412 220 ---
Compression Set ~, % D395 - 40

NOTES: 1. 10% deviation from specified values is permissible.
2. 22 hours at 70°C
3. Only required if 300% is attained.

SAMPLING AND TESTING.
"TABLE 716-03-2 POLYETHER URETHANE SAMPLING AND TESTING REQUIREMENTS
Test Performed By Samples Required
Physical Properties Polyether Materials One 250 x 375 mm sheet of polyether urethane
Urethane Rotational Element Bureau material (thickness of 1.5 — 3.0 mm) per lot.'
(except compression set)

Compression Set of Polyether Materials One 100 x 100 mm sheet of polyether urethane

Urethane Rotation Element Bureau material, molded or cut to the thickness
requirements of ASTM D395, Method B.2

NOTES:

1. All submitted sample sheets of polyether urethané material shall be cettified by the bearing manufacturer as having been taken
from the same batch of polyether urethane material as was used in the actual production bearings.

2. The manufacturer shall have the option of supplying four (4) die cut specimens in accordance with ASTM D395, Method B.
All submitted specimens of polyether urethane material shall be certified by the bearing manufacturer as having been taken from
the same batch of polyether urethane material as was used in the actual production bearings.

BASIS OF ACCEPTANCE. Polyether Urethane Structural Element will be considered for acceptance
in lot quantities in accordance with the procedural directives of the Materials Bureau.
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Add the following specification to the Standard Specifications dated May 4, 2006
716-04 POLYTETRAFLUOBOE‘?HYLENE SHEET AND STRIP

SCOPE. This specification covers the material requirements for Polytetrafluoroethylene (PTEE) sheet
and strip.

GENERAL. Polytetrafluoroethylene (PTFE) sheet and strip shall be manufactured from pure virgin (not
processed) unfilled TFE resin; or from TFE resin uniformly blended with either 15% glass fiber or 25%
carbon (maximum filler, percent by weight). )

MATERIAL REQUIREMENTS. Finished PTFE sheet and strip shall be resistant to all acids, alkalis
and petroleum products, stable at temperatures from -220°C to +260°C, non-flammable, non-absorbing of
water, and shall conform to the physical requirements of Table 716-04-1.

TABLE 716-04-1 PHYSICAL REQUIREMENTS OF PTFE SHEET AND STRIP

Physical Property ASTM Test MINIMUM REQUIREMENTS
Method' Unfilled Filled Filled
‘ 15% Glass 25% Carbon
Ultimate Tensile Strength, kpa D638M 19300 13790 2000
Ultimate Elongation, % D638M 200 ; 150 75
Specific Gravity D792 2.13 2.18 2.05

SAMPLING AND TESTING. One 250 x 375 mm sheet of PTFE ‘material per lot as defined in 716-07.
Single sheets of PTFE Material from which the bearing has been fabricated may be submitted to the
Materials Bureau for consideration of multiple lot acceptance, provided that the thickness of the material
does not vary from lot to lot. All submitted sample sheets shall be certified by the bearing manufacturer as
having been taken from the same batch of PTFE material as was used in the actual production of bearings.

BASIS OF ACCEPTANCE. Polytetrafluoroethylene (PTFE) sheet and strip will be considered for
acceptance in lot quantities in accordance with the procedural directives of the Materials Bureau.
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Make the following changes to the Standard Specnftcatuons dated May 4, 2006: Remove Sectlon
716-06 DISC-DESIGN STRUCTURAL BEARINGS in its entirety and replace with:

“716-06 DISC-DESIGN STRUCTURAL BRIDGE BEARINGS

SCOPE. This specification covers the material requirements for disc-design structural bridge bearings.
Bearings furnished under this specification shall adequately provide for the thermal expansion and
contraction, rotation, camber changes, and creep and shrinkage of structural members, where applicable.

GENERAL. Disc-design structural bridge bearings shall consist of a polyether urethane structural
element (disc) confined by upper and lower steel bearing plates. The bearings shall be equipped with a
shear restriction mechanism to prevent movement of the disc.

Disc-design structural bridge bearings shall be supplied as fixed bearings; guided expanswn bearings;
and non-guided expansion bearings as designated by the Coniract Documents.

Fixed Bearings. Fixed bearings shall allow rotation but no longitudinal or transverse movement in the
bearing plane.

Guided Expansion Bearings. Guided expansion bearings shall allow rotation and longitudinal
movement in the bearing plane; transverse movement shall be restricted. To allow longitudinal
movement, the upper steel bearing plate shall be faced with polytetrafluoroethylene (PTFE) sheet and
support a sliding steel top bearing plate. The mating surface of the sliding stee! top bearing plate shall be
faced with polished stainless steel. To restrict transverse movement, either a guide bar or keyway system
shall be used. If required, the guide bar or keyway systems and their mating steel surfaces shall be faced
with strips of either PTFE or PTFE-stainless steel.

Nqn-GUIded Expansion Bearmgs Non-guided expansion bearmgs shall allow rotation,
longitudinal, and fransverse movement in the bearing plane. To allow longitudinal and transverse
movement, the upper steel bearing plate shall be faced with polytetraftuoroethylene (PTFE) sheet and
support a sliding steel top bearing plate. The mating surface of the sliding steel top bearing plate shall be
faced with polished stainless steel.

MATERIAL REQUIREMENTS. All material shall be new and unused, with no reclaimed material
incorporated in the finished bearing.

Polyether Urethane Structural Element. The polyether urethane structural element shall meet the
requirements of 716-03.

Steel. All steel except stainless steel components of the bearing shall conform to the requirements of the
type of steel designated on the Contract Plans and applicable provisions of the New York State Steel
Construction Manual.

Stainless Steel. Stainless steel shall conform to the requirements of ASTM A167, or ASTM A240,
Type 304. Stainless steel in contact with PTFE shail be polished to a No. 8, bright mirror finish. The
minimum thickness of the stainless steel shall be 1.25 mm.

Polytetrafiuoroethylene Sheet and Strip. Polytetrafivoroethylene (PTFE) sheet and strip shall meet
the requirements of 716-04.

FABRICATION. The finish of the mold used to produce the bearing elements shall conform to good
machine shop practice. Every bearing shall have the Project Identification Number, NYSDOT Lot
Number and individual bearing number indelibly marked with ink on a side that will be visible after
erection.

The PTFE sheet shall be bonded to its grit blasted steel substrate using an epoxy resin adhesive under
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controlled factory conditions in accordance with the instructions of the adhesive manufacturer.
Alternately, the PTFE sheet may be recessed into its steel substrate for one-half its thickness. The bearing
manufacturer shall have the option of bonding recessed PTFE sheet.

All steel surfaces exposed to the atmosphere, except stainless steel surfaces and metal surfaces to be
welded, shall be shop painted with one coat of an approved list product meeting 708-01 Structural Steel
Paints Class 1. Prior to painting, the exposed steel surfaces shall be cleaned in accordance with the
recommendations of the coating's manufacturer. Metal surfaces to be welded shall be given a coat of
clear lacquer, or other protective coating approved by the Engineer, if exposure is to exceed three months
prior to welding. The coating shall be removed at the time of welding. No painting will be done to these
surfaces prior to the completion of welding.

Except as noted, all bearing surfaces of steel plates shall be finished or machined flat within 0.25 mm.
Out-of-flatness greater than 0.25 mm on any plate shall be cause for rejection. The bottomn
surfaces of lower bearing plates (masonry plates) designed to rest on bearing pads shall not exceed an out
of-flatness value of 1.6 mm. Oxygen cut surfaces shall not exceed a surface roughness value of 25 um, as
defined by ANSI B46.1. Repair, when necessary, shall conform to the requirements of the New York
State Steel Construction Manual (When the SCM requires DCES approval, delete the term DCES and
replace it with the Regional Director).

The steel base pot of all bearings shall be either integrally machined or continuously welded to its
bottom steel masonry plate. Unless otherwise approved by the Regional Director, all welding shall
conform to, and all weiders shall be qualified in accordance with the requirements of the New York State
Construction Manual (When the SCM requires DCES approval, delete the term DCES and replace it
with the Regional Director).

Gross bearing dimensions shall have a tolerance of -0, +3.0 mm.

PEHFO_RMAN(_:E CHARACTERISTICS

Compression Strain. The compression stress is based on the net area of the rotational element using
the total overall diameter. The compression strain is measured as a percentage of thc original thickness of
the rotational element.

A load equal to 150% of the bearing's design capacity shall first be applied to seat the bearing
components. The 150% load shall then be gradually reduced, over a time period of 30 to 90 seconds, to a
pre-load equal to 3% of the bearing's design capacity. Each compression strain shall be recorded relative
to the initial 3% pre-load deflection, one minute after the desired stress level has been reached, on
deflectometers at four locations 90° apart on the perimeter of the bearing.

The test results will be evaluated as follows:
e The bearing will be visually examined both during and after the test. Any resultant visual defects
(such as extruded elastomer, damaged seals, or cracked steel) shall be cause for rejection
¢ Non-uniform compression deflections at a desired stress level shall be cause for rejection
¢ The compression strain of each bearing shall conform to the following requirements:

Compression Stress (MPa) Compression Strain, Max. %
69 50
13.8 8.5
20.7 - 11.0
276 13.2

35.0 16.0

Sliding Coefficient of Friction. For all guided and non-guided expansion disc-design bearings, the
coefficients of friction shall be measured at the bearing's design capacity, on the fifth and fiftieth cycles,
at a sliding speed of 25 mm per minute.

The sliding coefficient of friction shail be calcutated as the horizontal load required to maintain
continuous sliding of one bearing, divided by the bearing's design capacity vertical load. The vertical
load shall have been applied continuously for a minimum of 12 hours prior to testing.
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The test results will be evaluated as follows:
e The measured sliding coefficients of friction shall not exceed 75% of the maximum design
" coefficient of friction :
e  The bearing will be visually examined both during and after the test. Any resultant visual defects
(such as bond faiture, physical destruction, cold flow of PTFE, or damaged components) shall be
cause for rejection.

Rotation. For all disc-design bearings, the polyether urethane element shall be capable of maintaining
its initial uniform contact with the steel bearing plates throughout a rotation range of 0.02 radians under a
compressive load equal to 150% of the design capacity of the bearing.
The test results will be evaluated as follows: .
¢  The bearing will be visually examined both during and after the test Any resultant visual defects
shall be cause for rejection
»  Continuous and uniformcontact between the polyether urethane element and bearing plates, and
between the sliding steel top and upper béaring plates shall be maintained for the duration of the
test. '
Any observed lift-off shall be cause for rejection.

DRAWINGS. The Contractor shall submit detailed shop drawings, drawn by the Manufacturer only, in
conformance with the applicable requirements of the New York State Steel Construction Manual, for
approval by the Regional Director prior to the start of fabrication. .
In addition to the above requirements, the Manufacturer shall note the following on the shop drawings.
»  The total quantity of each kind of disc-design bearing required, i.e., fixed, guided expansion, or
non-guided expansion, grouped first according to type (load range) and then by actual design
capacity
The thickness and plan area of the polyether urethane structural elements requnred
The maximum design coefficient of friction as noted on the Contract Plans
The type of PTFE sheet (filled or unfilled) and, if apphcable the type and amount (by weight) of
the filler
The type(s) of steel(s) to be used -
If applicable, any welding process used in the bearing manufacture that does not conform to the
approved processes of New York State Steel Construction Manual 'shali be clearly described and
detailed.
The location of the fabrication plant
The Manufacturer's name and the name of the manufacturer's representative who will be
responsible for coordinating production, inspection, sampling and testing with the Materials
Bureau.

The Contractor shal!l also provide the Materials Bureau with written notification thirty (30) days prior
to the start of bearing fabrication. This notification shall include alt of the information required as
identified above. A copy of this notification shall be sent to the Regional Director.

SAMPLING AND TESTING. The manufacturer shall furnish the requ:red number of samples to
perform testing in accordance with Table 716-06-3

- Lot Size. Sampling, testing and acceptance consideration will be made on a lot basis. A lot shall be
defined as those bearings presented for inspection at a specific time or date. A lot shall be further defined
as the smallest number of bearings as determined by the following criteria:
*  Alot shall not exceed a single contract or project quantity
e A lot shall not exceed 25 bearings
s A lot shall consist of those bearings that can be manufactured with polyether urethane rotation
elements from one batch of polyether urethane material. The mass of one baich shall not éxceed
205 kg.
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®  Alot shall consist of those bearings of the same type, regardless of load capacity. Bearing types

shall be fixed type bearings or expansion type bearings. Guided and non-guided expansion
bearings will be considered as a single type.

Schedule. The manufacturer shall complete the required testing and determine compliance with this
specification before submitting the lot(s) for inspection, sampling and acceptance consideration.

A minimum of thirty (30) days shall be allowed for the Department's inspection, sampling and testing
of production bearings and component materials.

Sampling Method. The manufacturer shall select, at random, the required sample bearing(s) from the
completed lots of bearings for testing by the manufacturer,

The Department's representative shall select, at random, the required sample bearing(s) from
completed lots of bearings, and samples of the polyether urethane and the PTFE materials for testing by
the Materials Bureau. All samples shall be taken in accordance with the Department's written
instructions.

TABLE 716-06-3 DISC BEARING SAMPLING AND TESTING REQUIREMENTS

_Test Performed By Samples Required
Rotation | Manufacturer | One production bearing per lot1
Coefficient of Friction | Manufacturer One production bearing per lot1
Compression Strain Materials Three production bearings per lot 2

Bureau .
Physical Properties Materials See requirements of 716-03
Polyether Urethane Bureau :
Rotational Element : : _
Physical Properties Materials See requirements of 716-04
of PTEE Sheet Bureau g
NOTES:

1. Sample production bearings of such size that cannot be tested by the manufacturer at 150% design capacnty for rotation shall
be tested at actual design capacity. Bearings which are tested at actual design capacity will be tested at that capacity because it is
not possible, or not practical in the Department’s opinion to test them at a higher capacity. Therefore, bearings tested at 150%
design capacity which are rejected, will not be retested below 150% design capacity for the purpose of rendering such bearings
acceptable. Sample production bearings that cannot be tested by the manufacturer at their actual design capacity for rotation
and/or friction shall be tested by an outside laboratory selected by the Materials Bureau. The Manufacturer shall assume the cost
of this testing and submit the certified test results to the Materials Bureau.

2. Bearings with load capacities greater.than 1760 kN will be tested by an outside laboratory approved by the Materials Bureau.
The Départment wiil assume the cost of this testing. The Contractor shall be responsible for transportation, scheduling and
related costs. All bearings will be made available for return to the Contractor.

Finish and Accessories. All exterior surfaces of sampled production bearings shall be smooth and
free from irregularities or protrusions that might interfere with testing procedures.

Bearings with tapered sole plates which are selected for testing by the Materials Bureau, shall be
delivered to the test site accompanied by a smgle unattached matching beveled plate. This plate shall be
made of the same material and be the same size and thickness as the tapered plate, Additionally, the
single beveled plate shall be so constructed that when placed in contact with the tapered sole plate the two
shall from a single body, rectangular in shape and uniform in thickness.

Shipping Costs. The Contractor shall assume the cost of transporting all samples from the place of
manufacture to the Materials Bureau and return, or, if applicable, to the project site.

BASIS OF ACCEPTANCE. Acceptance of Disc Bearings will be based on the manufacturer’s name
appearing on the Department’s Approved List for Disc Bearings (716-06). Bearings will be considered for
acceptance in project lot quantities, or portions thereof, at the manufacturing site in accordance with the
procedural directives of the Materials Bureau.”
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. MakeAthe following changes to the Standard Specifications dated May 1, 2006: Remove the
Standard Specification 716-07 POT-DESIGN STRUCTURAL BRIDGE BEARINGS in its entirety
and replace with: ;

“716-07 POT-DESIGN STRUCTURAL BRIDGE BEARINGS

SCOPE. This specification covers the material requirements for pot-design structural bridge bearings.
Bearings furnished under this specification shall adequately provide for the thermal expansion and
contraction, rotation, camber changes, and creep and shrinkage of structural members, where applicable.

GENERAL. Pot-design structural bridge bearings shail be supplied as fixed bearings; guided expansion
bearings; and non-guided expansion bearings as designated by the Contract Documents.

Fixed Bearings. Fixed bearings shall allow rotation but no longitudinal or transverse movement in the

bearing plane. Fixed bearings shall consist of an elastomeric rotational element, confined and sealed by a
steel piston and steel base pot.

Guided Expansion Bearings. Guided expansion bearings shall allow rotation and longitudinal
movement in the bearing plane; transverse movement shall be restricted. Guided expansion bearings shall
consist of an elastomeric rotational element, confined and sealed by a steel piston and steel base pot. To
allow longitudinal movement, the upper surface of the steel piston shall be faced with
polytetrafluoroethylene (PTFE) sheet and support a sliding steel top bearing plate. The mating surface of
the sliding steel bearing plate shall be faced with polished stainless steel. To restrict transverse
movement, eitber a guide bar or keyway system shall be used. If required, the guide bar or keyway
systems and their mating steel surfaces shall be faced with strips of either PTFE or PTFE-stainless steel.

Non-Guided Expansion Bearings. Non-guided expansion bearings shall allow rotation,
longitudinal, and transverse movement in the bearing plane. Non-guided expansion bearings shall consist
of an elastomeric rotational element, confined and sealed by a steel piston and steel base pot. To ailow
longitudinal and transverse movement, the upper surface of the steel piston shali be faced with
polytetrafluoroethylene (PTFE) sheet and support a sliding steel top bearing plate. The mating surface of
the sliding steel bearing plate shall be faced with-polished stainless steel.

MATERIAL REQUIREMENTS All material shall be new and unused, with no reclaimed material
incorporated in the finished bearing. '

Elastomeric Rotational Element. The elastomeric rotational element used in the construction of
potdesign bearings shall contain only virgin crystallization resistant polychloroprene (neoprene) or virgin
natural polyisoprene (natural rubber) as the raw polymer. The physical propetties of neoprene and natural
rubber used in these bearings shall conform to ASTM or AASHTO requirements, with modifications as
noted, in Table 716-07-1.

TABLE 716-07-1 PHYSICAL REQUIREMENTS OF ELASTOMERIC BEARING MATERIAL

Elastomeric Compound - | ASTM Requirement - AASHTO Standard
: Specifications for Bridge
Neoprene D2000, Line Call Out Section 2.25.2, Materials, 50
M2BC517A14B34 Duromieter Hardness
Natural Rubber D2000, Line Call Out Section 2.25.2, Materials, 50
M4AAS517A13B33 ‘| Durometer Hardness
NOTES:

1. The Shore A Durometer hardness shall be 50+10 points.

2. Samples for compression set tests shall be prepared using a Type 2 die. The compression set of the neoprene specimens
shall not exceed 35%. The compression set of the natural rubber specimens shall not exceed 25%.

3. For the purpose of determining conformance with these specifications, an observed or calculated value shall be rounded off
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to the nearest 10 kPa for tensile strength, to the nearest 10% for elongation, and to the nearest 1% for the change in aged tensile
and aged elongation. Hardness and aged hardness shall be rounded off to the nearest peint.

Sealant. If used, the type of sealant between the steel base ﬁot and the top steel bearing plate shall be as
recommended by the Manufacturer.

Sealing Rings. The sealing rings between the steel piston and the elastomeric rotational element shall
be brass formed to the size recommended by the Manufacturer.

Steel. All steel except stainless steel components of the bearing shall conform to the requirements of the
type of steel designated on the Contract Plans and applicabie provisions of the New York State Steel
Construction Manual (When the SCM requires DCES approval, delete the term DCES  and replace it
with the Regional Director). .
Stainless Steel. Stainless steel shall conform to the requirements of ASTM A167, or ASTM A240,
Type 304. Stainless steel in contact with PTEE sheet shall be polished to a No. 8. bright mirror finish.
The minimum thickness of the stainiess steel shall be 1.25 mm.

Polytetrafiuoroethylene Sheet and Strip. Polytetraﬂuoroethylene (PTFE) sheet and strip shall meet
the requirements of 716-04.

FABRICATION. The finish of the mold used to produce the elastomeric rotational elements shall
conform to good machine shop practices. Every bearing shall have the Contract D#, Project Identification
Number, NYSDOT Lot Number and individual bearing number indelibly marked with ink on a side that
will be visible after erection.

The PTFE shall be bonded to its grit blasted steel substrate using an epoxy resin adhesive under
controlled factory conditions in accordance with the instructions of the adhesive manufacturer.
Alternately, the PTFE sheet may be recessed into its steel substrate for one-half its thickness. The bearing
manufacturer shall have the option of bonding recessed PTFE sheet.

All steel surfaces exposed to the atmosphere, except stainless steel surfaces and metal surfaces to be
welded shatl be shop painted with one coat of coal-tar epoxy. Coal-tar epoxy paint shall meet the
requirements of SSPC Paint Specification No. 16, and be applied at a minimum wet film thickness of 0.25
mm. Prior to painting, the exposed steel surfaces shall be cleaned with the recommendations of the
coating's manufacturer. Metal surfaces to be welded shall be given a coat of clear lacquer, or other
protective coating approved by the Engineer, if exposure is to exceed three months prior to welding. The
coating shall be removed at the time of welding.

Except as noted, all bearing surfaces of steel plates shall be finished or machined flat within 0. 25 mm.
Out-of-flatness greater than 0.25 mm on any plate shall be cause for rejection. The bottom
surface of lower bearing plates (masonry plates) designed to rest on bearing pads shall not exceed an out-
of-flatness value of 1.6 mm. Oxygen cut surfaces shall not exceed a surface roughness value of 25 pm,
as defined by ANSI B46,1. Repair, when necessary shall conform to the requirements of the New York
State Steel Construction Manual.

The steel base pot of atl bearings shall be either integrally machined or continuously welded to its
bottom steel masonry plate. Unless otherwise approved by the Regional Director, all welding shall
conform to, and all welders shall be qualified in accordance with, the requirements of the New York State
Steel Construction Manual (When the SCM requires DCES approval, delete the term DCES  and replace
it with the Regional Director).

Gross bearing dimensions shall have a tolerance of -0, +3.0 mm.

PERFORMANCE CHARACTERISTICS

Sliding Coefficient of Friction. For all guided and non-guided expansion type pot-design bearings,
the sliding coefficients of friction shall be measured at the bearing's design capacity, on the fifth and
fiftieth cycles, at a sliding speed of 25 mm per minute.
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The sliding coefficient of friction shall be calculated as the horizontal load required to maintain
continuous sliding of one bearing, divided by the bearing's design capacity vertical load, The vertical
load shall have been applied continuously for a minimum of 12 hours prior to testing.

The test results will be evaluated as follows:

* The measured sliding coefficients of friction shail not exceed 75% of the maximum design
coefficient of friction
¢ The bearing will be visually examined both during and after the test. Any resultant visual defects

(such as bond failure, physical destruction, cold flow of PTFE, or damaged bearing components)
shall be cause for rejection.

Rotation. For all pot-design bearings, the elastomeric rotational element shall be capable of maintaining
its initial uniform contact with the steel piston and steel base pot throughout a rotation range of 0.02
radians, under a compressive load equal to 150% of the design capacity of the bearing,

The test results will be evaluated as follows:

e The bearing will be visually examined both during and after the test. Any resultant defects shall
be cause for rejection ;

e The sole plate, top bearing plate, and steel piston shall maintain continuous and uniform contact
for the duration of the test. Any obsérved lift-off will be cause for rejection.

DRAWINGS. The Contractor shall submit detailed shop drawings, drawn by the Manufacturer only, in
conformance with the applicable requirements of the New York State Steel Construction Manual, for
approval by the Regional Director prior to the start of the fabrication. (When the SCM requires DCES
approval, delete the term DCES and replace it with the Regional Director).
. In addition to the above requirements, the Manufacturer shall note the following on the shop drawmgs
o The total quantity of each kind of poi-design bearing required, (i.e. fixed, guided expansion, or
nonguided expansion), grouped first according to type (load range) and then by actual design
capacity
e The thickness and plan area of the elastomeric rotational elements and the internal diameters of
the steel base pots required -
s The maximum design coefficient of friction as noted on the Confract Plans

The type of PTFE sheet (filled or unfllled) and, if applicable, the type and amount (by weight) of
filler

The type(s) of steel(s) to be used .
If applicable, any welding process used in the bearing manufacture that does not conform to the
approved processes of the New York State Steel Construction Manual shall be clearly described

and detailed. (When the SCM requires DCES approval, delete the term DCES  and replace it with
the Regional Director).

The location of the fabrication plant
The Manufacturer's name and the name of the manufacturer's representative will be respon51ble
for coordinating production, inspection, sampling and testing with the Materials Bureau.

The Contractor shall also provide the Materials Bureau with written notification thirty (30) days prior
to the start of the bearing fabrication. This notification shall include all of the information required as
identified above. A copy of this notification shatl be sent to the Regional Director.

SAMPLING AND TESTING

Lot Size. Sampling, testing and acceptance consideration will be made on a lot basis. A lot shall be
defined as the smallest number of bearings as determined by the following criteria:

* A lot shall not exceed a single contract or project quantity

¢ A lot shall not exceed 25 bearings
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o A lot shall consist of those bearings of the same type, regardless of load capacity. Bearing types
shall be fixed type bearings or expansion type bearings. Guided and non-guided expansion
bearings will be considered a single type.

Sampling and Testing Requirements. The manufacturer shall furnish the required number and size
of samples to perform testing in accordance with Table 716-07-3.

A minimum of thirty (30) days shall be allowed for the Department's inspection, sampling and testing
of production bearings and component materials.

All exterior surfaces of sampled production bearings shall be smooth and free from irregularities or
protrusions that might interfere with testing procedures,

The manufacturer shall select, at random, the required sample bearing(s) from completed lots of
bearings for testing by the manufacturer. The manufacturer shall complete the required testing and
determine compliance with this specification before submitting the lot(s) for inspection, sampling and
acceptance consideration.

The Departments representative shall select, at random, samples of elastomeric and PTFE materlals
for testing by the Materials Bureau. All samples shall be taken in accordance with the Department's
written instructions.

The Contractor shall assume the cost of transporting all samples from the place of manufacture to the
Materials Bureau and return, or, if applicable, to the project site.

TABLE 716-07-3 POT BEARING SAMPLING AND TESTING REQUIREMENTS

Test Performed By Samples Required
Rotation Manufacturer One production bearing per loti
Coefficient of Friction ' Manufacturer One production bearing per lot:
Physical Properties of
Elastomeric Rotational Element Materials Bureau One Elastomeric element per lot.2
Materials Bureau
Phgfs ;:;;Erg%eeg:es ' Materials Bureau See 716-04

NOTES:

1. Sample production bearings of such size that cannot be tested by the manufacturer at 150% design capacity for rotation shall
be tested at actual design capacity. Bearings which are tested at actual design capacity will be tested at that capacity because it is
not possible, or not practical in the Department's opinion to test them at a higher capacity. Therefore, bearings tested at 150%
design capacity which are rejected, will not be retested below 150% design capacity for the purpose of rendering such bearings
acceptable. Sample production bearings that cannot be tested by the manufacturer at their actual design capacity for rotation’
and/or friction shall be tested by an outside laboratory selected by the Materials Bureau. The Manufacturer shall assume the.cost
of this testing and submit the certified test results to the Materials Bureau.

2. At the time of sampling the Department representative shall remove an elastomeric rotational element from a production
bearing (nof from a bearing that requires compressive strain testing) and forward it to the Materials Bureau for test. This testing
will be destructive and the manufacturer shatl, at the cost of the manufacturer, replace the sample elastomeric element.

BASIS OF ACCEPTANCE. Acceptance of Pot Bearings will be based on the manufacturer’s name
appearing on the Department’s Approved List for Pot Bearings (716-07). Bearings will be considered for
acceptance in project lot quantities, or portions thereof, at the manufacturing site in accordance with the
procedural directives of the Materials Bureau.”
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Add the following specification to the Standard Specifications dated May 1, 2008:
716-03 POLYETHER URETHANE STRUCTURAL ELEMENT
SCOPE. This specification covers the material requirements for Polyether Urethane Structural Element.

GENERAL. The polyether urethane structural element used in the construction of disc-design bearings
shalt be molded from a polyether urethane compound.

MATERIAL REQUIREMENTS. The phys:cal properties of the polyether urethane shall conform to the
requirements of Table 716-03-1.

TABLE 716-03-1 PHYSICAL REQUIREMENTS OF POLYETHER.
URETHANE STRUCTURAL ELEMENT =
Physical Property ASTM Test Requirements
Method Min. Max.
Hardness, Type D ' D2240. 57 67
Durometer :
Tensile Stress, psi'
At 100% elongation D412 2000
At 300% elongation® 3750 | -
Tensile Strength, psi’ D412 5000
Ultimate Elongation, % D412 220 -
Compression Set *, % D395 - 40

NOTES: 1. 10% deviation from specified values is permissible.
2. 22 hours at 158°F _
3, Only required if 300% is attained

SAMPLING AND TESTING.
TABLE 716-03-2 POLYETHER URETHANE SAMPLING AND TESTING REQUIREMENTS
Test Performed By Samples Required
Physical Properties Polyether Materials One 10 x 15 inch sheet of polyether urethane
Urethane Rotational Efement Bureau material (thickness of 1/16 - 1/8 inch) per lot.!
(except compression set)

Compression Set of Polyether Materials One 4 x 4 inch sheet of polyether urethane

Urethane Rotation Element Bureau material, molded or cut to the thickness
requirements of ASTM D395, Method B.>

NOTES:

1. All submitted sample sheets of polyether urethane material shall be certified by the bearing manufacturer as having been taken
from the same batch of polyether urethane material as was used in the actual production bearings.

2. The manufacturer shall have the option of supplying four (4) die cut specimens in accordance with ASTM D395, Method B.
All submitted specimens of polyether urethane material shall be certified by the bearing manufacturer as having been taken from
the same batch of polyether urethane material as was used in the actuat production bearings.

BASIS OF ACCEPTANCE. Polyether Urethane Structural Element will be considered for acceptance
in lot quantities in accordance with the procedural directives of the Materials Bureau.
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Add the following sbecification to the Standard Specifications dated May 1, 2008: .
716-04 POLYTETRAFLUOROETHYLENE SHEET AND STRIP

SCOPE. This specification covers the material requirements for Polytetrafluorcethylene (PTFE) sheet
and strip. :

GENERAL. Polytetrafluoroethylene (PTFE) sheet and strip shail be manufactured from pure virgin (not
processed) unfilled TFE resin; or from TFE resin uniformly blended with either 15% glass fiber or 25%
carbon (maximum filler, percent by weight).

MATERIAL REQUIREMENTS. Finished PTFE sheet and strip shall be resistant to all acids, alkalis
and petroleum products, stable at temperatures from -360°F to +500°F, non-flammable, non-absorbing of
water, and shall conform to the physical requirements of Table 716-04-1.

TABLE 716-04-1 PHYSICAL REQUIREMENTS OF PTFE SHEET AND STRIP

Physical Property ASTM Test MINIMUM REQUIREMENTS
: Method Unfilled Filled Filled
: : 15% Glass 25% Carbon
Ultimate Tensile Strength, psi D638M 2800 2000 1300
Ultimate Elongation, % D638M 200 150 . 75
Specific Gravity D792 2.13. 2.18 205

SAMPLING AND TESTING. One 10 x 15 inch sheet of PTFE material per lot as per 716-07. Singlé
sheets of PTFE Material from which the bearing has been fabricated may be submitted to the Materials
Bureau for consideration of multiple lot acceptance, provided that the thickness of the material does not
~ vary.from lot to lot. All submitted sample sheets shall be certified by the bearing manufacturer as having
been taken from the same batch of PTFE material as was used in the actual production of bearings.

BASIS OF ACCEPTANCE. Polytetrafluoroethylene (PTFE) sheet and strip will be considered for
acceptance in lot quantities in accordance with the procedural directives of the Materials Bureau.
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Make the following changes o the Standard Specification dated May 1, 2008: remove Section
716-06 DISC-DESIGN STRUCTURAL BRIDGE BEARINGS in its entirety and replace with:

“716-06 DISC-DESIGN STRUCTURAL BRIDGE BEARINGS

SCOPE. This specification covers the material requirements for disc-design structural bridge bearings.
Bearings furnished under this specification shall adequately provide for the thermal expansion and
contraction, rotation, camber changes, and creep and shrinkage of structural members, where applicable.

GENERAL. Disc-design structural bridge bearings shall consist of a polyether urethane structural
element (disc) confined by upper and tower steel bearing plates. The bearings shall be equipped with a
shear restriction mechanism to prevent movement of the disc.

Disc-design structural bridge bearings shall be supplied as fixed bearings; guided expansion bearings;
and non-guided expansion bearings as designated by the Contract Documents.

Fixed Bearings. Fixed bearings shall allow rotation but no longitudinal or transverse movement in the
bearing plane. i

Guided Expansion Bearings. Guided expansion bearings shall allow rotation and longitudinal

" movement in the bearing plane; transverse movement shall be restricted. To ailow longitudinal
movement, the upper steel bearing plate shall be faced with polytetrafiuoroethylene (PTFE) sheet and
support a sliding steel top bearing plate. The mating surface of the sliding steel top bearing plate shall be
faced with polished stainless steel. To restrict transverse movement, either a guide bar or keyway system
shall be used. If required, the guide bar or keyway systems and their mating steel surfaces shall be faced
with strips of either PTFE or PTFE-stainless steel.

Non-Guided Expansion Bearings. Non-guided expansion bearings shall allow rotation,
longitudinal, and transverse movement in the bearing plane. To allow longitudinal and transverse
movement, the upper steel bearing plate shall be faced with polytetrafluoroethylene (PTFE) sheet and

support a sliding steel top bearing plate. The mating surface of the sliding steel top bearing plate shall be
faced with polished stainless steel. :

MATERIAL REQUIREMENTS. All material shall be new and unused, with no reclaimed material
incorporated in the finished bearing.

Polyether Urethane Structural Element. The polyether urethane structural element shall meet the
requirements of 716-03. '

Steel. All steel except stainless steel components of the bearing shall conform to the requiremeﬂts of the

type of steel designated on the Contract Plans and applicable provisions of the New York State Steel
Construction Manual.

Stainless Steel. Stainless steel shall conform to the requirements of ASTM A167, or ASTM A240,
Type 304. Stainless steel in contact with PTFE shall be polished to a No. 8, bright mirror finish. The
minimum thickness of the stainless steel shall be 0.05 inches.

Polytetrafiuoroethylene Sheet and Strip. Polytetrafluoroethylene (PTFE) sheet and sirip shall meet
the requirements of 716-04.

FABRICATION. The finish of the mold used to produce the bearing elements shall conform to good
machine shop practice. Every bearing shall have the Project Identification Number, NYSDOT Lot

Number and individual bearing number indelibly marked with ink on a side that will be visible after
erection.
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The PTFE sheet shall be bonded to its grit blasted steel substrate using an epoxy resin adhesive under
controlled factory conditions in accordance with the instructions of the adhesive manufacturer,
Alternately, the PTFE sheet may be recessed into its steel substrate for one-half its thickness. The bearing
manufacturer shall have the option of bonding recessed PTFE sheet.

All steel surfaces exposed to the atmosphere, except stainless steel surfaces and metal surfaces to be
welded, shall be shop painted with one coat of an approved list product meeting 708-01 Structural Steel -
Paints Class 1. Prior to painting, the exposed steel surfaces shall be cleaned in accordance with the
recommendations of the coating’s manufacturer. Metal surfaces to be welded shall be given a coat of
clear lacquer, or other protective coating approved by the Engineer, if exposure is to exceed three months
prior to welding. The coating shall be removed at the time of welding. No painting will be done to these
surfaces prior to the completion of welding.

Except as noted, all bearing surfaces of steel plates shall be fmlshed or machined flat within 0.010
inch. Out-of-flatness greater than 0.010 inch on any plate shall be cause for rejection. The bottom
surfaces of lower bearing plates (masonry plates) designed to rest on bearing pads shall not exceed an out-
of-flatness value of 1/16 inch. Oxygen cut surfaces shall not exceed a surface roughness value of 1 mil, as
defined by ANSI B46.1. Repair, when necessary, shall conform to the requirements of the New York
State Steel Construction Manual (When the SCM requires DCES approval, delete the term DCES" and
replace it with "the Regional Director).

The steel base pot of all bearings shall be either integrally machined or continuousty welded to its
bottomn steel masonry plate. Unless otherwise approved by the Regional Director, all welding shall
conform to, and all welders shall be qualified in accordance with the requirements of the New York State
Construction Manual (When the SCM requires DCES approval, delete the term DCES and replace it
with Athe Regional Director).

Gross bearing dimensions shall have a tolerance of -0, +1/8 inch.

PERFORMANCE CHARACTERISTICS

Compression Strain. The compression stress is based on the net area of the rotational element using
the total overall diameter. The compression strain is measured as a percentage of the original thickness of
the rotational element.
A load equal to 150% of the bearing's design capacity shall first be applied to seat the bearing
components. The 150% load shall then be gradually reduced, over a time period of 30 to 90 seconds, to a
pre-load equal to 3% of the bearing's design capacity. Each compression strain shall be recorded relative
to the initial 3% pre-load deflection, one minute after the desired stress level has been reached, on
deflectometers, at four locations 90° apart on the perimeter of the bearing.
The test results will be evaluated as follows:

e The bearing will be visually examined both during and after the test. Any resultant visual defects

(such as extruded elastomer, damaged seals, or cracked steel) shall be cause for rejection
e Non-uniform compression deflections at a desired stress level shall be cause for rejection
e The compression strain of each bearing shall conform to the following requirements:

Compression Stress (psi) Compression Strain, Max. %
1000 50

2000 8.5

3000 11.0

4000 13:2

5000 16.0

Sliding Coefficient of Friction. For all guided and non-guided expansion disc-design bearings, the
coefficients of friction shall be measured at the bearing's design capacity, on the fifth and fiftieth cycles,
at a sliding speed of 1 inch per minute.

The sliding coefficient of friction shall be calculated as the horizontal load requlred to maintain
continuous sliding of one bearing, divided by. the bearing's design capacity vertical load. The vertical
load shall have been applied continuously for a minimum of 12 hours prior to testing.
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The test results will be evaluated as follows:
o The measured sliding coefficients of friction shail not exceed 75% of the maximum design
- coefficient of friction
* The bearing will be visually examined both during and aftcr the test. Any resultant visual defects
(such as bond failure, physical destruction, cold flow of PTFE or damaged components) shall be
cause for rejection.

Rotation. For all disc-design bearings, the polyether urethane element shall be capable of maintaining
its initial uniform contact with the steel bearing plates throughout a rotation range of 0.02 radians under a
compressive load equal to 150% of the design capacity of the bearing.
The test results will be evaluated as follows:
® The bearing will be visually examined both during and after the test. Any resultant visual defects
shall be cause for rejection
¢ Continuous and uniform contact between the polyether urethane element and bearing plates, and
between the sliding steel top and upper bearing plates shall be maintained for the duration of the
test. Any observed lift-off shall be cause for rejection.

DRAWINGS. The Contractor shall submit detailed shop drawings, drawn by the Manufacturer only, in
conformance with the applicable requirements of the New York State Steel Construction Manual, for
approval by the Regional Director prior to the start of fabrication.
In addition to the above requirements, the Manufacturer shall note the following on the shop drawmgs
e The total quantity of each kind of disc-design bearing required, i.e., fixed, guided expansion, or
non-guided expansion, grouped first according to type (load range) and then by actual design
capacity
The thickness and plan area of the polyether urethane structural elements required
The maximum design coefficient of friction as noted on the Contract Plans
The type of PTEE sheet (filled or unfilled) and, if applicable, the type and amount (by weight) of
filler
The type(s) of steel(s) to be used
If applicable, any welding process used in the bearing manufacture that does not conform to the
approved processes of New York State Steel Construction Manual shall be clearly described and
detailed.
The location of the fabrication plant
The Manufacturer's name and the name of the manufacturer's representatlve who will be
responsible for coordinating production, inspection, sampling and testing with the Materials
Bureau:

The Conractor shall also provide the Materials Bureau with written notification thirty (30) days prior
to the start of bearing fabrication. This notification shall include all of the information required as
identified above. A copy of this notification shall be sent to the Regional Director.

SAMPLING AND TESTING. The manufacturer shall furnish the required number of samples to
perform testing in accordance with Table 716-06-3.

Lot Size. Sampling, testing and acceptance consideration will be made on a fot basis. A lot shall be
defined as those bearings presented for inspection at a specific time or date. A lot shall be further defined
as the smallest number of bearings as determined by the following criteria:

e A lot shall not exceed a single contract or project quantity

e A ot shall not exceed 25 bearings

e A lot shall consist of those bearings that can be manufactured with polyether urethane rotation

elements from one batch of polyether urethane material. The mass of one batch shall not exceed
450 1bs.
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* A lot shall consist of those bearings of the same type, regardiess of load capacity. Bearing types
shall be fixed type bearings or expansion type bearings. Guided and non-guided expansion
bearings will be considered as a single type.

Schedule. The manufacturer shall complete the required testing and determine compliance with this
specification before submitting the lot(s) for inspection, sampling and acceptance consideration.

A minimum of thirty (30) days shall be allowed for the Department's inspection, sampling and testing
of production bearings and component materials.

Sampling Method. The manufacturer shall select, at random, the required sample bearing(s) from the
completed lots of bearings for testing by the manufacturer.

The Department’s representative shall select, at random, the required sample bearing(s) from
completed lots of bearings, and samples of the polyether urethane and the PTFE materials for testing by
the Materials Bureau. All samples shall be taken in accordance with the Department's written
instructions.

TABLE 716-06-3 DISC BEARING SAMPLING AND TESTING REQUIREMENTS

Test - Performed By Samples Required

Rotation Manufacturer | One production bearing per lot

Coefficient of Friction | Manufacturer | One production bearing per loti

Compression Strain Materials Three production bearings per lot 2
’ Bureau :

Physical Properties Materials See requirements of 716-03

Polyether Urethane Bureau

Rotational Element : A

Physical Properties Materials See requirements of 716-04

of PTFE Sheet Bureau

NOTES:

1. Sampie production bearings of such size that cannot be tested by the manufacturer at 150% design capacity for rotation shall
be tested at actual design capac:ty Bearings which are tested at actual design capacity will be tested at that capacity because it is
not possible, or not practical in the Department's opinion to test them at a higher capacity. Therefore, bearings tested at 150%
design capacity which are rejected, will not be retested below 150% design capacity for the purpose of rendering such bearings
acceptable. Sample production bearings that cannot be tested by the manufacturer at their actual design capacity for rotation
and/or friction shall be tested by an outside laboratory selected by the Materials Bureau. The Manufacturer shall assume the cost
of this testing and submit the certified test results to the Materials Bureau.

2. Bearings with load capacities greater than 600 kip will be tested by an outside laboratory approved by the Materials Bureau.
The Department will assume the cost of this testing. The Contractor shall be responsible for transportation, scheduling and
related costs. Ali bearings will be made available for return to the Contractor.

Finish and Accessories. All exterior surfaces of sampled production béarings shall be smooth and
free from irregularities or protrusions that-might interfere with testing procedures.

Bearings with tapered sole plates which are selected for testing by the Materials Bureau, shall be
delivered to the test site accompanied by a single unattached matching beveled plate. This plate shall be
made of the same material and be the same size and thickness as the tapered plate. Additionally, the
single beveled plate shall be so constructed that when placed in contact with the tapered sole plate the two
shall from a single body, rectangular i in shape and umform in thickness.

Shipping Costs. The Contractor shail assume the cost of transporting all samples from the place of
manufacture to the Materials Bureau and return, or, if applicable, to the project site.

BASIS OF ACCEPTANCE. Acceptance of Disc Bearings will be based on the manufacturer’s name
appearing on the Department’s Approved List for Disc Bearings (716-06). Bearings will be considered for
acceptance in project lot quantities, or portions thereof, at the manufacturing site in accordance with the
procedural directives of the Materials Bureau.”
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Make the following changes to the Standard Specifications dated May 1, 2008: remove the
Section 716-07 POT-DESIGN STRUCTURAL BRIDGE BEARINGS in its entirety and replace
with:

“716-07 POT-DESIGN STRUCTURAL. BRIDGE BEARINGS

SCOPE. This specification covers the material requirements for pot-design structural bridge bearings.
Bearings furnished under this specification shall adequately provide for the thermal expansion and
contraction, rotation, camber changes, and creep and shrinkage of structural members, where applicable.

GENERAL. Pot-design structural bridge bearings shall be supplied as fixed bearings; guided expansion
bearings; and non-guided expansion bearings as designated by the Contract Documents.

Fixed Bearings. Fixed bearings shall allow rotation but no longitudinal or transverse movement in the
bearing plane. Fixed bearings shall consist of an elastomeric rotational element, confined and sealed by a
steel piston and steel base pot.

Guided Expansion Bearings. Guided expansion bearings shall allow rotation and longitudinal
movement in the bearing plane; transverse movement shall be restricted. Guided expansion bearings shall
consist of an elastomeric rotational etement, confined and sealed by a steel piston and steel base pot. To
allow longitudinal movement, the upper surface of the steel piston shall be faced with
polytetrafluoroethylene (PTFE) sheet and support a sliding steel top bearing plate. The mating surface of
the sliding steel bearing plate shail be faced with polished stainless steel. To restrict transverse
movement, either a guide bar or keyway system shall be used. If required, the guide bar or keyway
systems and their mating steel surfaces shall be faced with strips of either PTFE or PTFE-stainless steel.

Non-Guided Expansion Bearings. Non-guided expansion bearings shall allow rotation,
longitudinal, and transverse movement in the bearing plane. Non-guided expansion bearings shall consist
of an elastomeric rotational element, confined and sealed by a steel piston and steel base pot. To allow
longitudinal and transverse movement, the upper surface of the steel piston shall be faced with
polytetrafluoroethylene (PTFE) sheet and support a sliding steel top bearing plate. The mating surface of
the sliding steel bearing plate shall be faced with polished stainless steel.

MATERIAL REQUIREMENTS All material shall be new and unused, with no reclaimed material
incorporated in the finished bcarmg

Elastomeric Rotational Element. The elastomeric rotational element used in the construction of
potdesign bearings shall contain only virgin crystallization resistant polychloroprene (neoprene) or virgin
natural polyisoprene (natural rubber) as the raw polymer. The physical properties of neoprene and natural
rubber used in these bearings shall conform to ASTM or AASHTO requirements, with modifications as
noted, in Table 716-07-1. .

TABLE 716-07-1 PHYSICAL REQUIREMENTS OF ELASTOMERIC BEARING MATERIAL
Elastomeric Compound ASTM Requirement AASHTO Standard
. Specifications for Bridge
Neoprene D2000, Line Call Out Section 2.25.2, Maierials, 50
M2BC517A14B34 Durometer Hardness
Natural Rubber D200D, Line Call Out Section 2.25.2, Materials, 50
MA4AAS51TA13B33 Durometer Hardness
NOTES:

1. The Shore A Durometer hardness shall be 5010 points.

2. Sampiles for compression set tesis shall be prepared using a Type 2 die. The compression set of the neoprene specimens
shall not exceed 35%. The compression set of the natural rubber specimens shall not exceed 23%.

3. For the purpose of determining conformance with these specifications, an observed or calculated value shall be rounded off
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10 the nearest 10 psi for tensile strength, to the nearest 10% for elongation, and o the nearest 1% for the change in aged tensile
and aged elongation. Hardness and aged hardness shall be rounded off to the nearest point.

Sealant. If used, the type of sealant between the steel base pot and the top steel bearing plate shall be as
recommended by the Manufacturer.

Sealing Rings. The sealing rings between the steel piston and the elastomeric rotational element shall
be brass formed to the size recommended by the Manufacturer.

Steel. All steel except stainless steel components of the bearing shall conform to the requirements of the
type of steel designated on the Contract Plans and applicable provisions of the New York State Steel
Construction Manual (When the SCM requires DCES approval, delete the term DCES  and replace it
‘with the Regional Director).

Stainless Steel. Stainless steel shall conform to the requirements of ASTM A167, or ASTM A240,
Type 304. Stainless steel in contact with PTFE sheet shall be polished to a No. 8, bright mirror fll'llSh
The minimum thickness of the stainless steel shall be 0.050 inch.

Polytetrafluoroethylene Sheet and Strip. Polytetrafluoroethylene (PTFE) sheet and strip shall
meet the requirements of 716-04.

FABRICATION. The finish of the mold used to produce the elastomeric rotational elements shall
conform to good machine shop practices. Every bearing shall have the Contract D#, Project Identification
Number, NYSDOT Lot Number and individual bearing number indelibly marked with ink on a side that
will be visible after erection.

The PTFE shall be bonded to its grit blasted steel substrate using an epoxy resin adhesive under
conirolled factory conditions in accordance with the instructions of the adhesive manufacturer.
Alternately, the PTFE sheet may be recessed into its steel substrate for one-half its thickness. The bearing
manufacturer shall have the option of bonding recessed PTFE sheet.

All steel surfaces exposed to'the atmosphere, except stainless steel surfaces and metal surfaces to be
welded shall be shop painted with one coat of coal-tar epoxy. Coal-tar epoxy paint shall meet the
requirements of SSPC Paint Specification No. 16, and be applied at a minimum wet film thickness of 10
mils. Prior to painting, the exposed steel surfaces shall be cleaned with the recommendations of the
coating's manufacturer. Metal surfaces to be welded shall be given a coat of clear lacquer, or other
protective coating approved by the Engineer, if exposure is to exceed three months prior to welding. The
coating shall be removed at the time of welding.

Except as noted, all bearing surfaces of steel plates shall be finished or machined flat within 0.010
inch. Qut-of-flatness greater than 0.010 inch on any plate shall be cause for rejection. The bottom
surface of lower bearing plates (masonry plates) designed to rest on bearing pads shall not exceed an out-
of-flatness value of 1/16 inch. Oxygen cut surfaces shall not exceed a surface roughness value of 1 mil, as
defined by ANSI B46.1. Repair, when necessary shall conform to the requirements of the New York State
Steel Construction Manual.

The steel base pot of all bearings shall’ be either integrally machined or contmuously welded to its
bottom steel masonry plate. Unless otherwise approved by the Regional Director, all welding shall
conform to, and all welders shall be qualified in accordance with, the requirements of the New York State
Steel Construction Manual (When the SCM requires DCES approval, delete the term DCES and replace
it with the Regional Director).

Gross bearing dimensions shall have a tolerance of -0, +1/8 inch.
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PERFORMANCE CHARACTERISTICS

Sliding Coefficient of Friction. For all guided and non-guided expansion type pot-design bearings,
the sliding coefficients of friction shall be measured at the bearing’s design capacnty, on the fifth and
fiftieth cycles, at a sliding speed of 1 inch per minute.

The sliding coefficient of friction shall be calculated as the horizontal load required to maintain
continuous sliding of one bearing, divided by the bearing's design capacity vertical load. The vertical
load shall have been applied continuously for a minimum of 12 hours prior to testing.

The test results will be evaluated as follows:

¢ The measured sliding coefficients of friction shall not exceed 75% of the maximum design
coefficient of friction

e The bearing will be visuaily examined both during and after the test. Any resultant visual defects
(such as bond failure, physical destruction, cold flow of PTFE, or damaged bearing components)
shall be cause for rejection.

Rotation. For all pot-design bearings, the elastomeric rotational element shall be capable of maintaining
its initial uniform contact with the steel piston and steel base pot throughout a rotation range of 0.02
radians, under a compressive load equal to 150% of the design capacity of the bearing:
The test results will be evaluated as follows:
¢ The bearing will be visually examined both during and after the test. Any resultant defects shall
be cause for rejection
e The sole plate, top bearing plate, and steel piston shall maintain continuous and uniform contact
for the duration of the test. Any observed lift-off will be cause for rejection.

DRAWINGS. The Contractor shall submit detailed shop drawings, drawn by the Manufacturer only, in
conformance with the applicable requirements of the New.York State Steel Construction Manual, for
approval by the Regional Director prior to the start of the fabrication. (When the SCM requires DCES
approval, delete the term DCES and replace it with the Regional Director).
In addition to the above requirements, the Manufacturer shall note the following on the shop drawmgs
e The total quantity of each kind of pot-design bearing required, (i.e. fixed, guided expansion, or
nonguided expansion), grouped first according to type (load range) and then by actual design
capacity
e  The thickness and plan area of the elastomeric rotational elements and the internal diameters of
the steel base pots required
The maximum design coefficient of friction as noted on the Contract Plans
The type of PTFE sheet (fitled or unfilled) and, if applicable, the type and amount (by welght) of
Filler.
The type(s) of steel(s) to be used
If applicable, any welding process used in the bearing manufacture that does not conform to the
approved processes of the New York State Steel Construction Manual shall be clearly described
and detailed. (When the SCM requires DCES approval, delete the term DCES  and replace it with
the Regional Director).
The location of the fabrication plant
The Manufacturer's name and the name of the manufacturer's representative will be responsible
for coordinating production, inspection, sampling and testing with the Materials Bureau.

The Contractor shall also provide the Materials Burean with written notification thirty (30) days prior

to the start of the bearing fabrication. This notification shall include all of the information required as
identified above. A copy of this notification shall be sent to the Regional Director.
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SAMPLING AND TESTING

Lot Size. Sampling, testing and acceptance consideration will be made on a lot basis. A lot shall be
defined as the smallest number of bearings as determined by the following criteria:

e A lot shall not exceed a single contract or project quantity

e A lot shall not exceed 25 bearings -

e A lot shall consist of those bearings of the same type, regardless of load capacity. Bearing types

- shall be fixed type bearings or expansion type bearings. Guided and non-guided expansion

bearings will be considered a single type.

Sampling and Testing Requirements. The manufacturer shall furnish the required number and size
of samples to perform testing in accordance with Table 716-07-3.

A minimum of thirty (30) days shall be allowed for the Department's inspection, sampling and testing
of production bearings and component materials.

All exterior surfaces of sampled production bearings shall be smooth and free from irregularities or
protrusions that might interfere with testing procedures.

The manufacturer shall select, at random, the required sample bearing(s) from completed lots of
bearings for testing by the manufacturer. The manufacturer shall complete the required testing and
determine compliance with this specification before submitting the lot(s) for inspection, sampling and
acceptance consideration.

The Department's representative shall select, at random, samples of elastomeric and PTFE materials
for testing by the Materials Bureau. All samples shall be taken in accordance with the Department's
written instructions.

The Contractor shall assume the cost of transporting all sampies from the place of manufacture to the
Materials Bureau and return, or, if applicable, to the project site.

TABLE 716-07-3 POT BEARING SAMPLING AND TESTING REQUIREMENTS

Test Performed By Samples Required
Rotation Manufacturer One production bearing per lot:
Coefficient of Friction Manufacturer One production bearing per lot1
Physical Properties of
Elastomeric Rotational Element Materials Bureau One Elastomeric element per lot.2
Materials Bureau '
M Materials Bureau See 716-04

NOTES:

1. Sample production bearings of such size that cannot be tested by the manufacturer at 150% design capacity for rotation shall
be tested at actual design capacity. Bearings which are tested at actual design capacity will be tested at that capacity because it is
not possible, or not practical in the Departenent's opinion to test them at a higher capacity. Therefore, bearings tested at 150%
design capacity which are rejected, will not be retested below 150% design capacity for the purpose of rendering such bearings
acceptable, Sample production bearings that cannot be tested by the manufacturer at their actual design capacity for rotation
and/or friction shall be tested by an outside laboratory selected by the Materials Bureau. The Manufacturer shall assume the cost
of this testing and submit the ceriified test results to the Materials Bureau.

2. At the time of sampling the Department representative shall remove an elastomeric rotational element from a production
bearing (not from a bearing that requires compressive strain testing) and forward it to the Materials Bureau for test. This testing
will be destructive and the manufacturer shall, at the cost of the manufacturer, replace the sample elastomeric element.

BASIS OF ACCEPTANCE. Acceptance of Pot Bearings will be based on the manufacturer’s name
appearing on the Departmeni’s Approved List for Pot Bearings (716-07). Bearings will be considered for
acceptance in project lot quantities, or portlons thereof, at the manufacturing site in accordance with the
procedural directives of the Materials Bureau.”
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