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This Engineering Instruction provides criteria for selecting bearings for
bridges. In addition, it transmits the following supporting material.

Bridge Bearing Specification (Section 565)

. = Steel Rocker Béaring
. = Steel Sliding Bearing
. = Steel Sliding Bearing

. SHEET 83-35, Type S.R
S
S
R. - Multi-Rotational Bearing
P
E

B.D.D S
B.D.D. SHEET 83-36A, Type S
B.D.D. SHEET 84-36B, Type S
B.D.D. SHEET 84-37, Type M.
B.D.D E.P. - Plain Elastomeric Bearing
B.D.D E.L. - Steel Laminated Elastomeric
Bearing
B.D.D. SHEET 84-40, Type E.B. - Elastomeric Bearing with
External Load Plate
B.D.D. SHEET 84~41, Type E.S. - Elastomeric Sliding Bearing

. SHEET 84-38, Type

The specification and available B.D.D. sheets shall be effective with the
letting of June 7, 1984,

II

HC 137a (4/73)

RATIONALE

There are a number of bearing types available for use in bridges. In
some situations only one type of bearing may be appropriate, while in
other situations the designer may have two or more bearing types from
which to choose.

All bearings types to be considered for use with bridges designed by or
under the direction of the Department are discussed in this Engineering
Instruction. They are described generically and their characteristics
noted. The information contained in this instruction, the referenced
Bridge Design Data (B.D.D.) Sheets, the bearing specification (Section
565 ~ Bridge Bearings) and the bearing materials specifications should
be consulted by the designer when selecting bearings for each bridge.
The selection process must include design considerations, maintenance
considerations and ceost.
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II. WARRANTS
Bridge bearings shall be selected which will perform for the life of

the br dge at least cost. The selection shall be made from those
1isted in Pary III of this instructiom.

IXI. BEARING TYPES AND DESCRIPTIONS

A. Type S.R. —-Steel Rocker Bearing:

A steel rocker bearing comsists of a pinnéd joint to accommodate
rotation and a rocker to accommodate longitudinal movement.

This type of bearing is made from steel.

The major components of a fixed bearing are a sole plate, a cap
plate, a web plate and a masonry plate.

The major components of an expansion bearing are the same as for
a fixed bearing with the addition of a rocker at the bottom of
the web plate which, along with the hinge, permits longitudinal
movement..

This type of bearing may only be used on straight steel bridges.
It cannot accommodate transverse movement,

Details are shown on BDD SHeet 83-35.

B. Type S.5. - Steel Sliding Bearings:

A steel sliding bearing consists of a rocker to accommodate
rotation and a sliding element to accommodate longitudinal movement.

This type of bearing is made from steel with other materials used in
the sliding elements, such as bronze, copper or polytetrafluorcethylene
(PTFE).

The major components of a fixed bearing are a sole plate, a curved
plate and a masonry plate.

The major components of an expansion bearing are the same as for a
fixed bearing with the addition of a sliding element which is
mechanically fastened to the masonry plate and permits longitudinal
movement.

This type of bearing may only be used on straight steel bridges. It
cannot accommodate transverse movements.

Details are shown on BDD Sheets 33~36A and 84~36B.
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Type M.R. = Multi-Rotational Bearing:

A multi-rotational bearing consists of a confined elastomeric
element (Pot design) or an unconfined polyether urethane disc
(Disc design) to accommodate rotation, and a sliding element to
accommodate movement. This type of bearing may be guided,
allowing movement in one directiom, or non-guided, allowing
movement in any direction. :

1.

Poﬁ design:

The major components of a fixed bearing of this type are a
sole plate, a masonry plate and elastomer placed in a steel
container, known as a pot. A steel piston effectively seals
the open end of the pot with the help of a sealing ring,
confining the elastomer. The confined elastomer supports
greater loads and behaves similarly to an incompressible fluid,
accommodating all rotatiom.

The major components of an expansion bearing of this type are
the same as for a fixed bearing with the addition of the
sliding elements. Movement is accommodated by the sliding of
polished stainless steel on polytetrafluorocethylene (PTFE).
Movement may be restricted by a guide bar or keyway system.

Disc design:

The major components of a fixed bearing of this type are a
sole plate, a masonry plate, an unconfined polyether urethane
disc element and a shear restriction mechanism at the center
of the dise. The polyether urethane disc accommodates
vertical loads and rotation. The shear restriction mechanism
at’ the center of the disc eliminates shear on the polyether
urethane caused by horizontal forces.

The major components of an expansion bearing of this type are
the same as for a fixed bearing with the addition of the
sliding elements. Movement is accommodated by the sliding of
polished stainless steel on pelytetrafluoroethylene (PTFE).
Movement may be restricted by a guide bar or keyway system.

This type of bearing may be used on all types of bridges because
of its multirotational and multitranslational capability.

Details are shown on 3DD Sheet 84-37.
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Type E.P. - Plain Elastomeric Bearing:

A plain elastomeric bearing comnsists of an elastomer in the shape
of a pad to accommodate rotation and longitudinal movement.

This type of bearing is made from an elastomer, which may be
polychloroprene or natural rubber.

The major component of a fixed bearing is a plain elastomeric pad.
The bearing accommodates rotation by deformation. It should be
provided with a hole to allow the use of an anchor pin to preclude
longitudinal movement.

The major compoment of an expansion bearing is the same as for a
fixed bearing. The bearing accommodates rotation and longitudinal
movement by deformation. It may be provided with am oversize hole
and an anchor pin to limit longitudinal movement.

This type of bearing may be used on short, simple span bridges. It
provides uniform load transfer, allows beam end rotation and isolates
components of the structure from vibration and shock.

Details are shown on BDD SHeet 84-38.

Type E.L. - Steel Laminated Elastomeric Bearing:

A steel laminated elastomeric bearing consists of thin layers of
elastomer bonded to one or more internal steel plates to accommodate
rotation and longitudinal movement.

This type of bearing is made from an elastomer, which may be poly-
chloroprene or natural rubber, and steel plates.

The major components of a fixed bearing are layers of elastomer
bonded by vulcanization to all surfaces of internal steel plates.
The bearing accommodates rotation by deformation. It should be
provided with a hole to allow the use of an anchor pin to preclude
longitudinal movement.

The major components of an expansion bearing are the same as for a
fixed bearing. The bearing accommodates rotation and longitudinal
movement by deformation. It may be provided with oversize hole and
an anchor pin to limit longitudinal movement.

This type of bearing may ve used on short to medium span structures,
with either simple or continuous spans. This bearing provides
uniform load transfer, allows beam end rotation and isolates com=
ponents of the structure from vibration and shock.

Details are shown on BDD Sheet 84-39,
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F.

Iype E.B. - Elastomeric Bearing With Extermal Load Plates:

An elastomeric bearing with an external load plate or plates
consists of a plain or steel laminated elastomeric bearing
with one or more extermal steel load plates to accommodats
rotation and longitudinal movement.

This type of bearing is made from an elastomer, which may be
polychloroprene or natural rubber, and steel plates.

The major components of a fixed bearing are layers of elastomer

bonded by vulcanization to all surfaces of internmal steel plates,

along with one or more external load plates bonded by vulcanization.
There should be an effactive rubber layer between the bonded load
plate and the adjacent internal steel plate. The bearing accom—
modates rotation by deformation. It should be provided with a hole
to allow the use of an amnchor pin to preclude longitudinal movement.

The major components of an expansion bearing are the same as for a
fixed bearing. The bearing accommodates rotation and longitudinal
movement by deformation. It may be provided with an oversize hole
and an anchor pin to limit longitudinal movement.

This type of bearing may be used on short to medium, simple and
continuous span structures. This bearing provides uniform load
transfer, allows beam end rotation and isolates components of the
structure from vibratiom and shock.

Details are shown on BDD Sheet 84-40.

Iype E.S. - Elastomeric Sliding Bearing:

An elastomeric sliding bearing consists of a plain or laminated
elastomeric bearing with an external sliding element to accommodate
logitudinal movement.

This type of bearing is made from elastomer, which may be poly-
chloroprene or natural rubber, steel plates, polytetrafluoroethylene
(PTFE) and polished stainless steel.

This type of bearing is only used as an expansion bearing. Its
major components are layers of elastomer bonded by vulcanization

to all surfaces of internmal steel plates, along with sliding elements
consisting of polished stainless steel on polytetrafluoroethylene
(PTFE). The bearing accommodates rotarion by deformation.

Movement may be restricted by a guide bar or keyway svstem.
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This type of bearing may be used where excessive movement occurs
and a steel laminated bearing would not be stable because of
restrictive length to height ratios. It provides uniform load
transfer, allows beam end rotation and isolatas components of
tl.» structure from vibration and shock.

Details are shown on BDD Sheet 84-=41.

SELECTION CRITERIA

When selecting a bearing, the factors listed below should be
considered.

1) Vertical load capacity required
2} Movement capability raquired
3) Effect of bearing selected on the substructure because of
a) Longitudinal forces created by bearing frictiom
b) Width of cap beam required
4) Life cost of bearing
a) 1Initial cost of bearing
b) Extent, frequency and cost of maintenance required.
5) Aesthetic considerations
6) Unique factors specific to the particular bridge

These factors are discussed below and summarized in TABLE 1.
Factors 1l and 2 must be considered in all cases.

Factor 3 is very important when the bearing is to be used on a high
pier. A bearing which minimizes longitudinal forces should be used
in this case. A secondary consideration is the area of substructure
required to acccumocdate the bearing. It is desirabla to use bearings
requiring the smallest plan area in order to minimize substructure
size.

Factoer 4 includes both the first cost of the bearing, and the cost to
maintain it throughout its useful life. First cost prices should be
checked at the time the selection is being made by contacting the
Special Design Unit of the Structures Division. Maintenance recuaire-
ments for the various types of bearings range from no maintenance for
bearings without sliding surfaces to minimal maintenance for bearings
with PTFE and stainless steel sliding surfaces, to frequent maintenance
for bearings with steel to steel or steel to copper or bronze sliding
surfaces.

Factor 5 is subjective, but it is generally thought that low bearings
result in a bridge with a more pleasing appearance than high bearings.
Thus, lower bearings should be used unless high bearings are dictated
by other factors.
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Factor 6 is not expected to be a consideration axcept on very rare
occasiona. The use of bearings other than might be selected from
review of this criteria must be justified and the reasoms for such
use clearly supported.

Generally only ome type of bearing should be used for each structure.
For multi-structure projects it 1s desirable to minimize the number
of bearing types in order to save money. :

Generally, there shall be at least one line of fixed bearings on every
structure. However, there may be occasions where only fixed bearing

is appropriate, such as a very wide bridge. Fixed bearings should
generally be placed at the low end of a simple span. For continuous
spans the point of fixity should be selected such that superstructure
movements are approximately equal on either side of the lime of fixed
bearings., - : ) :

Fixed bearings should be used at both ends of steel structures having
spans less than 30 ft. and at both ends of concrete structures having
spans less than 40 ft,

Tapered elastomeric laminates or pads shall not be used.

The rotational capability of the bearing is important to ensure that
moments introduced in the bridge supports are not excessive and

that the bearings can sustain the required rotation without 1ift—off
of the girders.
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NOTES: 1) THE VALUES SHOWN IN TABLE 1 INDICATE GENERAL LIMITS IN
USE. ALL BEARINGS CAN BE DESIGNED FOR HIGHER VALUES.
1) MOVEMENT AND HORIZONTAL FORCE ARE USED —IN DESIGNING EXPANSION
BE:#IINGS ONLY. ALL OTHER INFORMATION IS APPLICABLE TO BOTH
EZPANSION AND FIXED BEARINGS.
3) THE TYPES OF BEARINGS SHOWN MAY BE USED FOR BOTH SIMPLE AND
CONTINUGUS SPANS.
4) "ONE WAY MOVEMENT" IS THE HAXIHUH MOVEMENT (EXPANSION OR
CONTRACTION) OF THE SUPERSTRUCTURE, RELATIVE TO ITS LENCTH
AT 68°* F. .
TABLE 1
— Verticul Movament | Horiz. Force | pgintenance Brg.
Load Capacity | an Substt | pequirements| Height Typical
CF Recom. One Way |(%, of Approx. Range Applications
BRG. Range Supersir.
{Kips} {Inches) Dead Load]) {Inches)
StraigntiCurved | Sizet Cone.
T - , p
SR | 15010600 f25mac! 3 Maximum  |18.25t028.250 | — | V| —
| N
ss. | 5010300 o s L 2,0 V | —f o | =
- / /
M.F.. | 100 to 4000 No Limit 3 05 Minimal 2.5:270 v o \/ \/
= EL e - / ;o i
EP 7510200 375 Tto 12 Mone 5% 7S % o — \v4
/ i ’ i
Bl 75 10300 2.8 Itol2 None .0 10 8.0 W v£ | —
j / !
£8. 75 ta 300 2.5 Tte.l None i.0%to 60 v W v
I / /!
ES. 75t0 300 No Limat 3402 Mintmel 516 7.0 s/ \ ‘J/ —




SECTION 565 - BRIDGE BEARINGS

565-1  DESCRIPTION. The work shall consist of furnishing, placing, and
' setting bridge bearings at the locations indicated on the
plans. -

565-1.01 Bearing Types. There are various types of bearings. The
specific type required will be indicared on the plans. Bearing
types are:

A. Type S.R. - Steel Rocker Bearings. These accomodate
rotation by pivoting around a pinned joint. They are
fabricated in fixed and expansion versions. _The expansion
version accommodates longitudinal movement by means of a
curved rockar rotating on the bearing surface. Steel
rocker bearings do not allow for transverse movement.

B. Type S5.8. - Steel Sliding_Bearings. These accommodate
rotation by means of a rocker. They are fabricated in
fixad and expansion versions. The expansion version
accommodates longitudinal movement with a sliding element.
Steel sliding bearings do not allow for transverse
movement,

c. Type M.R. - Multi-Rotational Bearings. These accommodate
rotation by the deformation of a confined elastomeric
element, or an unconfined urethane disc. Multi-rotational
bearings are fabricated in fixed and expansion versioms.
The expansion version accommodates movement by means of
sliding elements. Expansion versions may be guided,
allowing movement in only ome direction, or non~guided,
allowing multi-directional movement.

D. Type E.P, -~ Plain Elastomeric Bearings. These accommodats
rotation by the deformation of a plain elastomeric pad. They
may be used for both fixed and expansion applications without
changes in details. The bearings will accommodare longi-
tudinal, transverse, and rotational movements.

E. Type E.L. = Steel Laminated Elastomeric Bearings. These
accommodate rotation by the deformation of z Laminated elas=-
tomeric and steel pad. They may be used for hoth fixed and
expansion applications without changes in details. The
bearings will accommodate longitudinal, transverse, and
rotational movements.

F. Type E.B. - Elastomeric Bearings With External Steel Load
Platas. These accommodates rotation by the deformation of a
plain or steel laminated elastomeric pad. They may be
used for both fixed and expansion applications without
changes in details. The dearings will accommodate longi-
tudinal, transverse, and rotational movements.

G. Type E.S. - Elastomeric Slicding Bearings. These accommodace
rotation by the deformationm of a plain or steel laminatad
alastomeric pad, and longitudinal movement by means of a
sliding interface of stainless steel and polytetrtrafluorce=-
thylene tc azcommodate mcvement. They may be guided,
aliowing cna diractional uzovemenz, or non-guided, aiiowing
aulti—iirec:zional movemenz. The 22&TINZ3 are sulted fgz

eXparsisn. appilistions. Sl

% gl B

Vi



565-2 MATERIALS..

565-2.01 General. Materials shall meet the following requirements:

565-2.02

Plain Elastomeric Bridge Bearings 716-02
Steel Laminated Elastomeric Bridge Bearings 716-04
Disc Design Structural Bridge Bearings 716-06.01"
Pot Design Structural Bridge Bearings 716-07.01
Elastomeric Sliding Bridge Bearings 716-08
Concrete Grouting Material 701-05
Anchor Bolts 723-60
Rubber Impregnated Woven Cotten Fabric 728-01
Rubber Impregnated Random Fiber Pad 728-02
Plain Rubber Pad 728-03
Canvas and Dull Orange Primer 728-05
Steel Anchor Dowel 709-01¢a)
Paint 708, or SSPC -

Paint No. 16

Note a). Steel anchor dowels shall meet the requirements of
709-01 - Bar Reinforcement Grade 60.

Fabrication. Steel components of bridge bearings shall be

fabricated in accordance with the applicable requirements of the

N.¥.S. Steel Construction Manual (SCM). In addition, component
parts of individual bearings shall meet fabrication details as
shown in the contract documents.

A.

B.

Type 5.R. Bearings. These shall conform to the plans and
other contract documents.

Type S5.5. Bearings. These shall conform to the plans and
other contract documents.

Type M.R. Bearings. These shall conform to the

requirements of either 716~06.01 or 716-07.01 as applicable,
and other contract documents. When type M.R. bearings are
specified the contractor may supply either disc design or
pot design bearings. Only one type of bearing shall be
supplied for any bridge.

Type E.P. Bearings. These shall conform to the
requirements of 716-02 and other contract documencs.

Type E.L. Bearings. These shall conform to the
requirements of 716-04 and other contract documents.

Type E.B. Bearings. These shall conform to the
requirements of 716-02 or 716-04 and other contract
documents,

. Type E.S. Bearings. These shall conform to the

requirements of 716-~08 and other contract documents.



565-2.03 Drawings. Shop drawings‘will be required for all bearings.
They shall be furnished in accordance with the SCM, Saction 2.

565-2.04 Protective Coatings.

A.

Machine finished surfaces in sliding contact, including .
pins, pin holes, surfaces in sockets at the top of rocker
bearings, and bronze or copper plates in sliding contact
shall receive one coat of automotive grease as soon as
wmachining is complete. None of these surfaces shall be
painted. ’

Stainless steel and poytetrafluoroethylene surfaces shall
not be painted or otherwise coated. )

Metal to metal surfaces to be field welded shall he given a
coat of clear lacquer or other protective coating approved

by the Engineer, or Inspector, if exposure is to exceed three
months prior to welding. The coating shall be removed at the
time of welding. Painting, if required, will be done only
after the completion of welding. Surfaces to be painted
shall be primed and painted in accordance with 565-2.04E.

Bearings attached to unpainted steel superstructures shall
not be painted, unless otherwise required.

All other metal surfaces shall be painted the identical finish
coat color as the structural steel to which the bearing is
attached,

Primer may be 708-03, 708-09, or a coal tar epoxy system meeting
the requirements of SSPC-Paint 16. Metal primed with 708-03, or
708~09 shall be painted three coats of paint in accordance with
740-01.

Metal primed with the coal tar epoxy system shall be primed a
first coat at a minimum wet film thickness of 10 mils. and will
require only a finish coat atop the primer. The finish coat
shall be applied in accordance with 740-01.

565-2.05 Shipping. Each bearing shall be shipped as an assembled unit,
except for elastomeric bearings. Elastomeric bearings may be
shipped in packages containing more than one bearing, provided
the package can be handled with normal construction equipment.
Bearings shall be packaged im such a manmer to protect all
rotating and sliding surfaces from the intrusiom of outside
material.

Type M.R. Bearings shall be shipped precompressed to 500 psi.

565.-3 CONSTRUCTION DETAILS.

565 ~3.01 Concrete Bearing Jurzace Elevations



565-3.02

5365-3.03

A, General. The elevatioﬁ of the concrete bearing surface for { N
all types of bearings, except Type MR bearings, shall he
as given on the plans.

B. Iype M.R. Bearings. The elevation of the concrate bearing
surface may vary from that given on the plans depending
on the vertical dimension of the bearing supplied. The
contractor shall notify the Engineer of all required
elevation changes. Changes to the roadway profile will
not be allowed, and all elevation adjustments necessary to
maintain the profile shall be made to the concrete bearing
surfaces. All adjustments will be made at no additional -
cost to the State.

CONCRETE BEARING SURFACE PREPARATION. No bearing shall be

placed upon a concrete bearing surface which is deformed,
irregular, or poorly finished. The entire bearing surface area
shall be floated and troweled. If there are comcrate pedestals,

the Contractor may elect to leave the entire pedestal area 1/4 inch
high and bush hammer, or otherwise finish, the entire area to the
exact elevations indicated omn the plans. If the bearing is placed
directly on the bridge seat the concrets shall be placed to its
proper elevation initially.

SETTING ANCHOR BOLTS Anchor bolts shall be set as shown on the

plans unless changes are permitted by the D.C.E.S. If anchor
bolts are cast in substructure concrete, templates, or other
suitable means, shall be used to keep the bolts in correct vertical
and horizontal position during concrete placement.

If the contractor elects to drill the finished, cured concrete
in order to set the anchor bolts, he shall positiom the
reinforcing steel prior to casting the concrete so that it will
not be damaged during drilling. Anchor bolt holes shall be
drilled to a diameter ome inch greater than the diameter of the
anchor bolt. The tolts shall be set immediately after the holes
are drilled using the following procedure:

A. Clean holes.

B. Place bolts in holes to verify proper fit and placement.
c. Remove bolts.

D. Brush sides of holes with concrete grout material.

E. Fill hole to about two-thirds depth with concrete grouting
material.

Fis Insert bolts, using uniform, even pressure, or light blows
with hammer, until the required penetration depth is
reached.



565-3.04

565-3.05

G. ~ Add concrete grouting material as required to £111 the
hole to the top, or remove exXcess material.

1f anchor bolts are to be placed in pipe sleeves, the
sleeves shall be filled with sand and sealed at the top
with bituminous material prior to concrete placement. The
sleeves shall remain sealed until the time of anchor bolt
installation. At this time the sleeves shall be
completely cleaned-out and the anchor bolts installed
using procedures E through G.

VERTICAL LOAD TRANSMITTING DEVICE (BEARING PAD) INSTALLATION,

Bearing pads placed between concrete, OT other masonry, and
steel masonry plates shall be located to correct alignment and
elevation, and placed at the time of masonry plate
installation. Bearing pads shall conform to 728-01, 728-02,
728-03, or 728-05 at the contractor's option. Each bearing pad
shall be the same size in plan as the masonry plate it
supports. Heles to accommodate anchor bolts shall be cleanly
and accurately cut prior to bearing pad placement.

BEARING INSTALLATION AND ALIGNMENT.

A, Type S.R. Bearings.
1. General

2.  The centerline of sole plates or other fixed
portions of bearing assemblies attached to the
structural steel shall not be offset from the
centerline of bearing stiffemers or diaphragm
connection plates by more than one-half the
thickness of the flange at that locatiom, or the
thickness of the bearing stiffener or connection
plate, whichever is the lesser distance.

b. The bearing shall be cleaned and regreased with
automotive yrease at the time of installation.

2. TFixed. No additional requirements apply.

85 Expansion.These may vary from perfect alignment.
Therefore expansion bearings shall be set in
accordance with the following:

a. The axes shall be substantially vertical under,
full dead load at an ambient temperature of 68F.

b. The maximum variation from perfect alignment is
a function of the bearing height. The bearing
height is the distance between the upper and
lower contact surfaces of the movable portion of
the bearing.



For bearings with a height of twenty(20) inches

or less, the maximum variation from perfect alignment,
taking into account the effect of temperature and

load at the time of measurement, shall be calculated t
by the following formula: )

-

M=% (1/2" + L )
14000 )

where "M" = maximum variation from perfect alignment
measured as the horizontal distance bectween the
centerline of the cap plate and the centerline of the
masonry plate and "L" = total expansion length in
inches between the centerline of the movable bearing
being considered and the centerline of the fixed
bearing, ! from which motion must progress. Such
variations shall not exceed one inch offset, or a
five(5) degree rotation of the movable portion of the
bearings| from the required alignment, whichever is
less.

The maxiﬁum variation of all bearings having a height
exceeding twenty(20) inches shall be approved on an
individual basis by the D.C.E.S.

c. No bearing adjustments shall be made until the
complete structural slab has been in place for at

least geven curing days.

B. Type S.S5. Bearing.

1. General.

a. The centerline of sole plates or other fixed
portions of bearing assemblies attached to the
structural steel shall not be offset from the
centerline of bearing stiffeners or diaphragm
connection plates by more than one-half the
thickness of the flange at that location, or the
thickness of the bearing stiffener or comnection
plate, whichever is the lesser distance.

b. The bearing shall be cleaned and regreased with
automotive grease at the time of installationm.

2. Fixed. No additional requirements apply.

3. Expansion. These may vary from perfect alignment.
Therefore expansion bearings shall be set in accordance
with the {ollowing: ' .

a. The sliding plate shall be centered on the masonry
plate under full dead load at an ambient temperature
of 68°F.



Type

b. The maximum variation from perfect alignment
between the centerlines of the fixed and movable
portions of the bearing device, taklng into
account the effect of temperature and load at
the time of measurement, shall not exceed plus or
minus 1/2 Llnch longitudinally. This variatlon shall
be mensured as the horizontal distance between the
centerline of the sliding plate and the centerline
of the masonry plate. The movable portion of the
bearing device shall be fully supported by the fixed
portion under all temperature and loading conditions.

R No bearing adjustments shall be made until the
complete structural slab has been in place for at
least seven curing days.

M.R. Bearings.

2l

3.

General. The centerline of sole plates or other
fixed portions of bearing assemblies attached to the
structural steel shall not be offset from the
centerline of bearing stiffeners or diaphragm
connection plates by more than one-half the thickness
of the flange at that location, or the thicknegs of
the bearing stiffener or connection plate, whichever
is the lesser distance.

Fixed. No additional requirements apply.

Expansion. These may vary from perfect alignment.
Therefore expansion bearings shall be set in
accordance with the following:

a. The sliding plate shall be centered on the
masonry plate under full dead load at an
ambient temperature of 68°F.

b. The maximum variation from perfect alignment
between the centerline of the fixed and mov-—
able portions of the bearing device, taking
into account the effects of temperature and
load at the time of measurement, shall aot
exceed plus or minus one inch longitudinally
unless otherwise indicated on the plans. This
variation shall be measured as the horizomtal
distance between the centerline of the sliding
plate and the centerline of the masonry plate.

c. No bearing adjustments shall be made until the
complete structural slab has been in place for
at least seven curing days.



D.

Type E.P. Bearings.

1. General.

a. These bearings are designed to function properly
provided that minimum distortion occurs along the
beam axis under full dead load at an ambient temp-
erature of 68°F. Therefore, beams shall be
erected only if the ambient temperature is within
the temperature range given on the plans. If no
range is given on the plans, the temperature
range shall be 40-90°F inclusive.

b. For prestressed concrete superstructures, the
bearing shall be anchored to establish the fixed
end of the bridge as soon as possible after
stringer erection. For adjacent prestressed box
beams, or prestressed slab superstructures, the
anchorage shall be completed prior to filling
the shear keys. The method of anchorage shall be in
accordance with the details shown on the plans.
Anchor dowel holes shall be core drilled to the
nominal size and depth and at the locations re-
quired by the plans. In lieu of core drilling,
the contractor may submit an installation procedure
that incorporates the use of g%ither presec .
anchor bolts or pipe sleeves #o the D.C.E.S5. for
approval. Prior to placing the anchor dowel, the
hole shall be inspected and approved for filling by
the Engineer. Fill material shall be in accoerdance
with the details on the plans.

2. Fixed. No additional requirements apply.

3k Expansion. These may vary from perfect alignment. The
maximum variation from perfect aligmment under full
dead load shall net exceed the value shown on the plans.
This variation shall be measured as the horizontal
distance between the centerline of the highest elastomer
surface and the centerline of the lowest elastomer surface.

Type E.L. Bearings. The provisions of 5365~3.05D shall
apply.

Type E.B. Bearings.

1. General.

a. The centerline uof sole plates or other fixed
portions ol bearing nssemblies, actached to
steel stringers, shall not be offset from the
centerline of bearing stiffeners or diaphragm
connection plates by more than one-half the
thickness of the flange at that location, or the
thickness of the bearing stiffener or connection
plate, whichever is the lesser distance.



: . b. These bearings are designed to function properly
(a provided that minimum distortion occurs along the
" beam axis under full dead load at an ambient

temperature of 68°F. Therefore, beams shall be
erected only if the ambient temperature is within
the temperature range given on the plans. If no
range is given on the plans, the temperature range
shall be 40-90°F inclusive. - ' = * °

2.  Fixed. No additional requirements shall apply.

3. Expansion. These may vary from perfect alignment. The
maximum variation from perfect alignment under full
dead load shall not exceed the value shown on the
plans. This variation shall be measured as the
horizontal distance between the centerline of the
highest alastomer surface and the centerline of the
lowest elastomer surface.

G. Type.E.S. Bearings.

1. General.

a. The centerline of sole plates or other fixed
portions of bearing assemblies attached to
steel stringers shall not be offset from the

, centerline of bearing stiffeners or diaphragm

(ﬁ connection plates by more than one-half the
thickness of the flange at that locatiom, or the
thickness of the bearing stiffener or
connection plate, whichever is the lesser
distance.

b.. The maximum variation from perfect alignment
between the centerlines of the fixed and movable
portions of the bearing device, taking into account
the effect of temperature and load at the time of

g measurement, shall not exceed plus or minus one
half inch longitudinally unless otherwise indicated
on the plans. This variation shall be measured as
the horizontal distance between the centerline of
the sliding plate and the centerline of the
elastomeric portion of the bearing.

(o8 No bearing adjustments shall be made until the com—
plete structural slab has been in place for at least
seven curing days.

565-3.06 WELDING

A. Type S.R. Bearings. Bearings shall be welded permanently
to the structural steel only after all necessary
adjustments have been made. All welding shall be done in
accordance with requirements of the SCM.

L ' B. Type S.5. Bearings. The requirements of subsection
565-3.06A shall apply.




565-3.07

iC

c. Type M.R. Bearings. The requirments of subsection
565-3.06A shall apply except that during field welding
operations the temperature of the steel adjacent to
the rotational element shall not exceed 200 degrees F.
Temperature shall be controlled by welding procedures and
monitored using temperature indicating crayoms, or other
devices. Procedures, crayons, and other devices shall be
acceptable to the Engineer. If the temperature limit is
exceeded, the D.C.E.S. and the Director, Materials Bureau
shall be immediately notified. The D.C.E.S. will provide
the proper repair procedure, which may include complete
replacement of the bearing. All repair work shall be done
at no additional cost to the State.

D. Type E.B. Bearings. The requirements of 565-3.06A and
565~-3.06C shall apply.

E. Type E.S. Bearings. The requirements of 565-3.06A and
565~3.06C shall apply.

GROUTING ANCHOR BOLT HOLES. All slotted anchor bolt holes in

565-3.08

masonry plates shall be filled with concrete grouting material
to the top edge of the hole. All excess grout material shall be
cleaned from the bearing surfaces in a manner satisfactory to
the Engineer.

Slotted anchor bolt holes in fixed bearings may be filled any
time subsequent to stringer placement. Slotted holes in expan-
sion bearings shall be filled only after all necessary bearing
adjustments have been made.

FINAL VERIFICATION. Prior to final acceptance of the bridge, the

565-4.

565=5.

565-5.01

Engineer will verify that all necessary adjustments have been
made; that all steel bearings, or load plates, are permanently
welded to the superstructure steel; that all slotted holes are
completely filled with grout; that all anchor bolts are firmly
tightened; and that all other work required to make the bearings
completely functional has been completed.

METHOD OF MEASUREMENT. Measurement will be taken as each

bearing installed.

BASIS OF PAYMENT. The unit price bid for each bearing shall

include the cost of all labor, materials, equipment and
adjustment necessary to complete the work. All material between
the bottom of the superstructure including sole plates, and the
top of the substructure shall be included in the price bid for
this item.

Progress Payments.

A. Type §5.R. Bearings.
L. Eighty percent of the quantity will be paid for after
the bearing is installed.
g The remsinder of the quantity will be paid for after
the bearing i{s aligned as required.




565-5.02

Item No.

565.11
565.12
565.13
565.14_
565.15
565.16
565.17
565.18
565.19
565.20
565.21

565.22

B. Type 5.S. Hearings. The requirements of 565-5.014A shall

apply.

¢. Type M.R. Bearings. The requirements ot
565=-5.01A shall apply.

P. Type E.S. Bearings. The requirements ol 7565-5.01A shall

apply.
Paxggnt

Payment will be made under:
Ltem

Type S.R. Expansion Bearings
{(Various Load Ranges)

Type S5.R. Fized Bearings
(Various Load Ranges)

Type 5.5. Expansion Bearings
(Various Load Ranges)

Type S.5. Fixed Bearings
(Various Load Ranges)

~ Type M.R. Guided Expansion
Bearings (Various Load Ranges)

Type M.R. Non-Guided Expansion
Bearings (Various Load Ranges)

Type M.R. Fixed Bearings
(Various Load Ranges)

Type E.P. Bearings
(Various Load Ranges)

Tyﬁe E.L. Bearings
(Various Load Ranges)

Type E.B. Bearings
(Various Load Ranges)

Type E.S. Guided Bearings
{Various Load Ranges)

Types E.S. Non-Guided Bearings
(Various Load Ranges)

Pay Unit
Each

Each

Each

Each

Each

Each

Each

Each

Each

Each

Each

Each



716-08 - ELASTOMERIC SLIDING BRIDGE BEARINGS

SCOPE. This specification covers the material requirements for elastomeric
sliding bridge bearings. Elastomeric sliding bearings furnished under this
specification shall adequately provide for the thermal expansion and con-
traction, rotation, camber changes, and creep and shrinkage, where applicable,
of structural members.

GENERAL. Elastomeric sliding bridge bearings shall consist of a plain or steel
laminated elastomeric element bonded to a lower steel bearing plate. To allow
movement, the upper surface of the elemenc shall be faced with a steel backed,
polytetrafluorecthylene (PTFE) sheet and support a sliding steel top bearing
plate. The mating surface of the top steel bearing plate shall be faced with
polished stainless steel.

Elastomeric sliding bridge bearings shall be supplied as guided expansion
bearings or non-guided expansion bearings, as designated by the Contract

Decuments.

1. GUIDED EXPANSION BEARINGS

Guided expansion bearings shall allow rotation and longitudinal
movement in the bearing plane; transverse movement shall be
restricted. To restrict transverse movement, a guide bar or keyway
system shall be used. If required, the guide bar or keyway system
ghall be faced with strips of PTFE.

2, NON-GUIDED EXPANSION BEARINGS

Non-Guided Expansion Bearings shall allow rotation, longitudinal and
transverse movement in the bearing plane.

MATERIAL REQUIREMENTS

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

1. Elastomeric Element. The elastomeric element used in the construction of
these bearings shall conform to the requirements of Section 716-02, Plain
Elastomeric Bridge Bearings or Section 716~04, Steel Laminated Elastomeric
Bridge Bearings.

[

Steel Backing Plate and External Load Bearing Plates. Steel backing plate for
PTFE sheet, and external load bearing plates shall conform to the require-
ments of ASTM A36; Ale7, Type 304; A240, Type 304; or A588 and the

applicable provisions of the SCM, unless otherwise provided for in the
contract plans.

iz



External load bearing plates fabricated from ASTM A36 steel shall be
protected from rust until all exposed surfaces can be field painted.

Any rust inhibitor used shall be removed from all surfaces to be welded,
prior to welding.

Steel backing plate that is fabricated from ASTM A36 steel, and both
backing plates and external load bearing plates that are fabricated
from ASTM Al67, A240 and A588 steels shall not be painted or coated
with rust inhibitors.

3. Stainless Steel. Stainless steel shall conform to the requirements of

' ASTM A167, or A240, Types 304. Stainless steel in contact with PTFE sheet
shall be polished to a No. 8, bright mirror finish (less than 10 micro-
inches root mean square). The minimum thickness of the stainless steal
shall be 0.050 inches.

4. Polytetrafluorcethylene (PTFE) Sheet. Polytetrafluoroethylene (PTFE) sheet
shall be manufactursd from pure virgin (not reprocessed) unfilled TFE resin;
or from TFE resin uniformly blended with either 15% glass fiber or 25%
carbon (maximum filler, percent by weight) .

PTFE sheet shall be bonded to oT recessed into its steel backing plate.
Bonded PTFE sheet shall be etched on its bonding side, and shall have a
pinimum thickness of 1/16 inch. Recessed PTFE sheet shall have a minimum
thickness of 1/8 inch and be recessed for at least one-half its thickness
into its steel substrate. The mating sliding surface of filled PTFE

sheet in contact with stainless steel shall be polished or burnished to
insure smooth and low friction movement of the bearing.

Finished PTFE sheet and strip shall be resistant to all acides, alkalis
and petroleum products, stable at temperatures from -360°F to +500°F, non-
flammable, non-absorbing of water, and shall conform to the following
physical requirements:

REQUIREMENTS
ASTM
Test Filled 25%
Physical Property Method Unfilled 15 Glass Carbon
Ultimate Tensile Strength,
psi, mim. D638 2800 2500 1300
Ultimate Elongation, &,
min. D638 200 150 75
Specific Gravity, min. D792 2.13 2.18 2.05

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

The elastomeric element shall be fabricated in accordance with the requirements
of Sections 716-02 and 716-04. External lower steel bearing plates and steel
backing plates for PTFE sheet shall be factory bonded, by vulcanization, €0

the elastomeric element during the primary molding process.



The PTFE sheet shall be bonded to its grit blasted steel backing plate using
an epoxy resin adhesive under comtrolled factory conditions in accordance
with the instructions of the adhesive manufacturer. Alternmately, the PTFE
sheet may be recessed into its backing plate for one-half its thickness.

The bearing manufacturer shall have the option of bonding recessed PTIFE sheet.

Stainless steel sheet used for sliding surfaces on upper steel bearing plates
fabricated from ASTM A36 or A588 steel shall be attached by a full perimeter,
continuous weld. )

Except as noted, all bearing surfaces of steel plates shall be finished or
machined flat within 0.010"™. Out—of-flatness greater than 0.010" on any
plate shall be cause for rejection. The bottom surfaces of lower external
load plates (masonry plate)} designed to rest on bearing pads shall not exceed
an out-of-flatness value of 0,0625" (1/16"). Oxygen cut surfaces siall not
exceed a surface roughness value of 1000 micro-inches, as defined by ANSI
B46.l. Repair, when necessary, shall conform to the requirements of the SCM.

Unless otherwise approved by the D.C.E.S., all welding shall conform to and
all welders shall be qualified in accordance with the requirements of the SCM.

Gross bearing dimensions shall have a tolerance of 0+1/8".

PERFORMANCE CHARACTERISTICS

I. Compressive Strain. The compressive strain of an assembled
bearing shall not exceed 5.0% of the effective rubber thick-
ness of the elastomeric element at a compressive load of
500 psi or 8.0% of the effective rubber thickness at a com-
pressive load of 800 psi. When bearings are designed for
loading stresses higher than 800 psi, the compression strain
shall not exceed 8.0% of the effective rubber thickness at
the higher stress. The bearing and ambient temperature shall
be 75° +10°F at the time of testing.

2. Compressive Load. Assembled bearings shall be tested in
compression by applying a load corresponding to 150Z of the
design dead plus live locad capacity.

The compressive load shall be maintained for five minutes and
the test resulis evaluated as follows:
a. The hearing shall be visually examined both during

and after the test. Any visual defects shall be cause

for rejection.

b. Non-uniform compression deffectfon at 1507 compressive
load will be cause for rejection. Deflection will be
measured by dlail indicators, at 4 locatioms 90° apart,
on the perimeter of the bearing.



3. Sliding Co-afficient of Friction. For all guided and non-gulded
elastomeric sliding bridge bearings, the sliding co-efficients 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 co—efficient of friction shall be calculated as the
horizontal load required to maintain continuous sliding of one
bearing, divded 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. S

The test results will be evaluated as follows:

a. The measured sliding co-efficients of friction shall not exceed
75% of the maximum design co—efficient of friction.

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

DRAWINGS. The Contractor shall submit detailed shop drawings, drawn by the
Manufacturer only, in conformance with the applicable requirements of the SCM,
for approval by the Deputy Chief Engineer (Structures) prioxr to the start of
fabrication. In additiom, the manufacturer shall note the following on the
shop drawings.

L. The total quantity of each kind of elastomeric sliding bearing
required; i.e. guided or non-guided, grouped according to size
and design capacities.

2. The shape factor, affective rubber thickness, typical laminate
thickness, compressive area, and length to height ratio of the
alagtomeric element. Computations shall be as defined in
Section 716-04.

3. The maximum design co—efficient of friction as noted on the
Contract Plams.

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

5. The type(s) of steel(s) to be used.

6. If applicable, any welding process used in the bearing manufacture
that does not conform to the approved processes of the SCM shall be
clearly described acnd detailed.

7. The location of tha fabrication plant.

8: The Manufactﬁrer*s name and the name of his representative who will

be responsible for coordinating preduction, 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 bearing fabricationm.
This notification shall include all of the information required by
aumbers 1 through 8 above. A copy of this notification shall be sent
to the Deputy Chief Engineer (Structures).

SAMPLING AND TESTING. The manufacturer shall furnish the required number of
samples to perform tests as required. A minimum of thirty(30) days shall
be allowed for the Department's inspection, sampling and testing of 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. 3
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 sole plate.
Additionally, the single beveled plate shall be so constructed that when
placed in contact with the tapered sole plate the two shall form a single
body, rectangular in shape and uniform in thickness.

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

L. Performaﬁce Characteristics for Bearings Less Than 650 Square Inches.

Bearings with a plan area of less than 650 square inches shall be
tested for performance characteristics by the Materials Bureau,
Albany, New York. The Contractor ghall assume the responsibility
and cost of transporting the required bearings from the place of
manufacture to Albany and return.

The sampling rate shall be one per every five in each size category,
ner project per production Tum, a minimjum of three bearings. ALl

bearings shall be returned to the Contractor.

The testing of the samples shall be as follows:

TEST SAMPLES TESTED
Comprassive 3train All
Compressive Load All (Note 1)
Sliding Co-efficient of Une set of samples per project
Friction per size, per production run

(1 set equals 2 bearings)

Physical Properties of One 10"x15" (3/8" min., thickness)
Elastomeric Element sheet of elastomeric material per
i project, per production run (Note 2)

Physical Properties of Oone 10"x15" sheet of PTFE material per
PTFE Sheet project, per production run. (Note 2).



™
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NOTE 1:

Note 2:

Note 3:

[

Parformance Characteristics for Bearings Greater Than 650 Square

Inches. Bearings with a plan area greater than 650 square inches

shall be tested by an outside laboratory approved by the Materials

Bureau. The Department shall assume the cost of testing. Trans-
portation and scheduling costas shall be the reaponaibility of the
Contractor. ' . TR .

The sampling rate shall be one per every five 1n each size category,
per project per production run a minimum of two bearings. All
bearings shall be returned to the Contractor.

The testing of these samples shall be as follows:

TEST SAMPLES TESTED
Compressive Strain All
Compressive Load All
Sliding Co-efficient of One set of samples per project, per
Friction size, per productiom run. (1l set

equals 2 bearings).

Physical Properties of One 10"xl15" (3/8", min. thickness)
Elastomeric Elements sheet of elastomeric material per
project, per production run (Note 3).

Physical Properties of One 10"x15" sheet of PTFE material per
PTFE Sheet project per production run (Note 3).

Production bearings of such size that cannot be tested by the Materials
Bureau at 150% design capacity for compressive load shall be tested at
their actual design capacity.

Single sheets of elastomeric and PTFE material from which the bearing
has been fabricated shall be submitted to the Materials Bureau for
test. All submitted sample sheets shall be certified by the Manufacturer

as having been taken from the same batch of material as was used in
the actual production bearings. ‘

The Materials Bureau will perform this testing. At the time of inspection,
single sheets of elastomeric and PTFE sheets from which the bearing has
been fabricated shall be submitted by the Department's representative.

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

BASIS OF ACCEPTANCE: Bearings shall 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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716-06.01 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, rotatiom,
camber changes, and creep and shrinkage of structural members, where
applicable.

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

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.

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

2. 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 polytetrafluorethylene (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 tranavarse
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.

3. Non-Guided Expansion Bearings. Non-guided expansion bear-
ings shall allow rotatiom, longitudinal, and transverse
movement in the bearing plane. To allow longitudinal and
rransverse movement, the upper steel bearing plate shall be
faced with polytetrafluorethylene (PTFE) sheet and support
a sliding steel top bearing plate. The mating surface of
the siiding steel top bearing plate shall be faced with
polished stainless steel.

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




L.

Polyether Urethane Structural Element. The polyether urethane structural

alement used in the construction of disc-design bearings shall be molded from
a polyether urethane compound. The physical properties of the polyether
urethane shall conform to the following requirements:

= . ASTHM * REQUIREMENTS
PHYSICAL PROPERTY Test Method Min. Max.
Hardness, Type D durometer D2240 46 50
Tensile Stress, psi D412

At 100% elomgation 1500 -

At 300% elongation 2800 -
Tensile Strength, psi D412 4000 -
Ultimate Elongacion, 2 D412 350 -
Compressioﬁ Set D395 - 40

22 hrs. at 138°F, %

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 provisioms of the New York State Steel Construction
Manual. _

Stainless Steel. — Stainless steel shall conform to the requirements of

ASTM A-167, or ASTM A-240, Type 304. Stainless steel in contact with PTFE
sheet shall be polished to a No. 8, bright mirror finish (less than 10
micro-inches root mean square). The minimum thickness of the stainless steel
shall be 0.050 inches.

Polytetraflucrethylene Sheet and Strip. - polytetrafluorethylene (PTFE)

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

PTFE sheet shall be bonded to or recessed into its steel substrate. Bonded
PTFE sheet shall be etched on its bonding side, and shall have a minimum
thickness of 1/16 inch. Recessed PTFE sheet shall have a minimum thickness
of 1/8 inch and be recessed for at least ome-half its thickness into its
steel substrate. The surface of filled PTFE sheet in contact with stainless
steel shall be polished or burnished to insure smooth and low frictiom
movement of the bearing.

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 following
physical requirements.
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ASTM REQUIREMENTS S
Test Unfilled Filled Filled (
Physical Property Method 15% Glass 257% Carbon
Ultimate Tensile Strength, psi, min. D638 2800 2000 1300
Ultimate Elongation, %, min. D638 200 150 75
Specific Gravity, min. D792 2.13 2.18 2.05

FABRICATION DETAILS. 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
erectiomn.

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
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 in
accordance with the recommendations of the coating's manufacturer. Mectal o
surfaces to be welded shall be given a coat of clear lacquer, or other pro-

tective 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 0.010". Out-of-flatness greatar than 0.010" 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 0.0625" (1/16"). Oxygen cut surfaces shall not
exceed a surface roughness value of 1000 micro-inches, as defined by

ANSI B46.1. Repair, when necessary, shall conform to the requirements of the
New York State Steel Construction Manual.

Unless otherwise approved by the D.C.E.S., all welding shall conform to, and
all welders shall be qualified in accordance with the requirements of the New
York State Steel Construction Manual.

Gross bearing dimensions shall have a tolerance of -0, +t/8".



PERFORMANCE CHARACTERISTICS.

Compression Strain. The compression stress is based on the net plan aresa of
the rotational element using the total overall diameter. The compressicn
strain is measured as a percentage of the original thickness of the rota—
tional element. : ok S : 3

A load equal to 150% of the bearing's design capacity shall tirst 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, ome minute after the desired stress
level has been reached, by dial indicators, at four locatioms 90° apart on
the perimeter of the bearing.

The test results will be evaluated as follows:

1. 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.

2. Non-uniform compression deflecticns at a desired stress
level shall be cause for rejection.

3. The compression strain of each bearing shall conform to the
following requirements:

Compression Stress Compression Strain, A
P.5.1. Min, Max.
1000 3.0 5.0
2000 5.5 8.5
3000 7.5 11.0
3500 8.1 12.1

§1iding Coefficient of Frictiom. For all guided and non-guided expansion

disc-design bearings, the sliding coefficients of friction shall be measurad
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 horizonctal
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:

1. The measured sliding coefficients of friction Shﬁl% ok
exceed 757 of the maximum design coefficient of frictiom.
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2. 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
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 (1.1456°), under a compres-
give load equal to 150%Z of the design capacity of the bearing.

The test results will be evaluated as follows:

b The bearing will be visually examined baoth during and after
the test. Any resultant visual defeects shall be cause for
rejection.

2. 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 Deputy Chief
Engineer (Structures) prior to the start of fabrication.

In addition to the above requirements, the Manufacturer shall note the
following on the shop drawings.

I, 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.

2. The thickness and plan area of the polyether urethane
structural elements required.

3 The maximum design coefficient of friction as noted on the
Contract Plams.

4. The type of PTFE sheet (filled or unfilled) and, if
applicable, the type and amount {(by weight) of filler.

5. The type(s) of steel(s) to be used.

6. 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.



7. The location of the fabrication plant.

8. The Manufacturer's name and the name of his representative
who will be responsible for coordinating production, inspec-
tion, sampling and testing with the Materials Bureau.

The Contractor shall also provide the Materials Bureau with written notifica-
tion thirty (30) days prior to the start of bearing fabrication. This
notification shall include all of the information required by numbers 1
through 8 above. A copy of this potification shall be sent to the Deputy
Chief Engineer (Structures).

SAMPLING AND TESTING.

Lot Size. Sampling, testing and acceptance consideration will be made cn a

1ot basis. A lot shall be defined as those bearings presentad for inspection
at a specific time or date. A lot shall be further defined as the smallest
aumber of bearings as determined by the following criteria:

1. A lot shall not exceed a single contxract oT project
quantitcy;

2. A lot shall not exceed 25 bearings.

3. A lot shall comsist of those bearings that can be manu-
factured with polyether urethane rotation elements from one
batch of polyether urethane material. The weight of one
batch shall not exceed 450 pounds.

4. 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 of samples to perform testing in accordance with Table I.

A minimum of thirty (30) days shall be allowed for the Department’s inspec-—
tion, 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 proce-
dures.

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 form a single body, rectangular in
shape and uniform in thickness.

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

All samples

ghall 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 1 SAMPLING AND TESTING REQUIREMENTS

Test Performed By Samples Reguired

Rotation Manufacturer One production bearing per lot
{(Note 1)

Coefficient of Friction Manufacturer One production bearing per lot

Compression Strain Materials Bureau

Physical Properties of Materials Bureau
Polyether Urethane
Rotaticnal Element
(except compression set)
Compression Set of Materials Bureau
Polyether Urethane

Rotational Element

Physical Properties of Materials Bureau

PTFE Sheet

NOTE 1:

(Note 1)

a) For bearings with load
capacities less than 600,000
1bs.; three production bearings
per lot.

b) For bearings with load
capacities greater than 600,000
1bs.; three production bearings
per lot, tested by an outside
laboratory approved by the
Materials Bureau (Note 2).

One 10"X15" sheet of polyether
urethane material (thickness of
0.063" to 0.120") per lot.
{Note 3)

One 4"X4" sheet of polyether
urethane material, molded or cut
to the thickness requirements of
ASTM D395, Method B. (Note 4)

One 10"X15" sheet of PTFE
material per lot (Note 5)

Sample production bearings of such size that cannot be tested by the

manufacturey at 150% design capacity for rotation shall be tested at acrual

design capacitcy.

‘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 cajacity which are rejected, will not be retested below

-

{



1507 design capacity for the purpose of rendering such hearings 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. T T

NOTE 2: The Department shall assume the cost of this testing. The

Contractor shall be responsible for transportation scheduling and costs. A4ll

bearings shall be made available for return to the Contractor.

NOTE 3: 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.

NOTE 4: The manufacturer shall have the option of supplying four (4) die cut
specimens in accordance with ASTM D-395, 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.

NOTE 5: 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 bearings.

BASIS OF ACCEPTANCE. 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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SCOPE; This specification covers the material tequireménts for pot-design

-\

POT-DESIGN STRUCTURAL BRIDGE BEARINGS

structural bridge bearings. Bearings furnished under this specificacion

. shall adequately provide for the thermal expansion and contraction, totatiom,
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.

iy

Fixed Bearings. Fixed bearings shall allow rotation but no

longitudinal or transverse movement in the bearing plane.
Fixed bearings shall comsist of an elastomeric rotational
element, confined and sealed by a steel piston and steel
base pot.

Guided Expansion Bearings. Guided expansion bearings ghall

allow rotation and longitudinal movement in the bearing
plane; transverse movement ghall be restricted. Guided
expansion bearings shall comsist of an elastomeric rota-
tional element, confined and sealed by a steel pistomn and
steel base pot. To allow longitudinal movement, the upper
surface of the steel piston shall be faced with polytetra-
fluorethylene (PTFE) sheet and support a sliding ateel top
bearing plate. The mating surface of the sliding steel
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 gteel surfaces shall be
faced with strips of either PTFE or PTFE-stainless steel.

Non-Guided Expansion Bearings. Non-guided expansion bear-

ings shall allow rotatiom, longitudinal, and transverse
movement in the bearing plane. Non-guided expansion bear-
ings shall comsist of an slastomeric 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 polytetra-
fluorethylene (PTFE) sheet and support 2 sliding steel top
bearing plate. The mating surface of the sliding steel
bearing plate shall be faced with polished stainless steel.



MATERIAL REQUIREMENTS: All materials 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 pot-design bearings shall contain only virgin crystalli-
zation resistant polychloroprene (neoprene) or virgin natural pelyisoprene
(natural rubber) as the raw polymer. The physical properties of neoprene and
natural rubber used in these bearings shall conform to the following ASTM or
AASHTO requirements, with modifications as noted.

AASHTO Standard
Specifications For

Elastomeric Compound ASTM Requirement - Bridge
Neoprene D2000, Lipne Call Out M2BC517A14B34 Sectiom 2.25,2,

Materials, 50 Duro-
meter Hardness.

Natural Rubber D2000, Line Call OQut M4AA517A13B33 Section 2.25.2,
Materials, 50 Duro-
metar Hardness.

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

25 Samples for compression set tests shall be prepared using a
type 2 die. The compression set of the neoprene specimens
shall not exceed 357. 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 to the nearest 10 psi 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 point.

Sealant: If used, the type of sealant between the steel base pot and the top
gteel 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.

Stainless Steel: : Stainless steel shall conform to the requirements of ASTM

~ A-167, or ASTM A-240, Type 304. Stainless steel in contact with PTFE gheet

shall be polished to a No. 8, bhright mirror finish (less than 10 micro~-inches
root mean squarc). The minimum thickness of the stainless steel shall be
0.050 inches.

Polytetraflugorethylene Sheet and Strip. Polytetrafluorethylene (PTFE) sheet

~and strip shall be manufactured from pure virgin (noct reprocessed) unfilled

TFE resin; or from TFE resin uniformly blended with either 15% glass fiber or
25% carbon (maximum filler, percent by weight).

o

£



MATERTAT REQUIREMENTS: All materialg shall pe new and Unuged, with ng
reclaimeq materig] incorporated in the finisheq bearing.

- AASHTO Standarg
SEecifications For
Elasuomeric Comgound ASTM Reguirement . Bridge

Neoprene D2000, Lige Call oyt M230517A14334 Section 2.25,2,
terials. 30 Durg-.
metar Hardness.

Naturag Rubber D2000, Line ca33 Out M&AA517A13333 Section 2.25.2,
Materials. 30 Durg-
metay Hardness.

Sealant: If used, tpe type of Sealant between the steej base por and the top
Stae] bearlng plate shall pe as Tecommendeqd by the manufacturer.
Sealin Rings. The Sealing rings between the steej Piston azpg the
elastomeric Totationg] element shall pe brasg formed to the 8iza Tecommendag
by the manufacturer.

Stainlegg Steel: . Stainjegg Steel shaj) conforn Lo the Tequirementg of ASTM
A-~1§7, Or ASTM A=24q, Type 304, Stainiegg Steel Contace wiep PTFR sheet

in
shall pe Polished (q 4 No. 3, brighe mirror finigh (legg than |g micro—inches
TNOt magp Square). rpe n1nimgm thicknegg of the Stainlegg Steel shqjg be

Polvtetrafluoreth lene Shear and S¢pq . Polytetrafluorethylene (PTFE) sheet
and Strip shajij be Manufactyraq from pyre virgin (noe T8Procassed) umferr
TFE Tesin; qr from TFg resinp uniformly blended wiern ...

i on Tmax;. iller. :

"



PTFE sheet shall be bonded to or recessed into its steel substrate. Bonded
PTFE sheet shall be etched on its bonding side, and shall have a minimum
thickness of 1/16 inch. Recessed PTFE sheet shall have a minimum thickness
of 1/8 inch and be recessed for at least one-half its thickness into its
steel substrate. The surface of filled PTFE sheet in contact with stainless
steel shall be polished or burnished to insure smooth and low frietion
movement of the bearing. - ‘ : . :

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 following
physical requirements:

REQUIREMENTS
ASTM Test Unfilled Filled 25%
Physical Property Method 15%Z Glass Carbon
Ultimate Tensile Strength, psi, min. D638 2800 2000 1300
Ultimate Elongation, %, min. D638 200 150 75
Specific Gravity, min. D792 2.13 2.18 2.05

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

The PTFE sheet shall be bonded to its grit blasted steel substrate using an
epoxy resin adhesive under controlled factory conditionms 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 PIFE 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 SSFC

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

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 pro-
tective 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". Out-of-flatness greater than 0.010" on any
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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 0.0625" (L/16"). Oxygen cut surfaces shall not
exceed a surface roughness value of 1000 micro-inches, 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
continuously welded to its bottom steel masonry plate. Unless otherwise
approved by the D.C.E.S., all welding shall conform to, and all welders shall
be qualified in accordance with the requirements of the New York State Steel
Construction Manual.

Gross bearing dimemsions shall have a tolerance of -0, +1/8".

PERFORMANCE CHARACTERISTICS:

Compression Strain: For all types of pot-design bearings, compression
strains (deflections) shall be recorded for incremental compression stresses
of 500 psi, until a stress corresponding to 150Z of the bearing's design
capacity has been attained. Compression stress shall be based on the
internal diameter of the steel base pot.

4 load equal to 150% of the bearing's design capacity shall firsc 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 52

of the bearing's design capacity. Each compression strain shall be recorded
relative to the initial pre-load deflection, one minute after the desired
stress level has been reached, by dial indicators; at four locations 90°
apart on the perimeter of the bearing.

The test results.will be evaluated as follows:

i. 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.

2. Non-uniform compression deflections at a desired stress
level shall be cause for rejectioen.

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 i 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.
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The rest results will be evaluated as follows:

1 Thé measured sliding coefficients of friction shall not
exceed 75% of the maximum design coefficient of friction.

2. The bearing will be visually exumined hoth during’and. after
-+ the test. Any resultant visual defects (such as bond. ‘
failure, physical destruction, cold flow of IM'FE, 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 radianms
(1.1456°), under a compressive load equal to 150% of the design capacity of
the bearing.

The test results will be evaluated as follows:

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

v 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" 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 Deputy Chief
Engineer (Structures) prior to the start of fabrication.

In addition to the above requirements, the Manufacturer shall note the
following on the shop drawings.

1. The total quantity of each kind of pot-design bearing
required, (i.e. fixed, guided expansiom,. or non-guided
expansion), grouped first according to type (load range) and
then by actual design capacity.

2. The thickness and plan area of the elastomeric rotational
elements and the internal diameters of the steel base pots
required.

3. The maximum design coefficient of friction as noted on the
Contract Plans.

4, The type of PIFE sheet (filled or unfilled) and, if
applicable, the type and amount (by weight) of filler.



5. The type(s) of steel(s) to be used.

6. 1f applicable, any welding process used in the bearing
manufacture that does not conform to the approved processes
of the New York State Steel Comstruction Manual shall be
clearly described and detailed.

7. The location of the fabrication plant.

8. The Manufacturer's name and the name of his representative
who will be responsible for coordinating production,
inspection, sampling and testing with the Materials Bureau.

The Contractor shall also provide the Materials Bureau with written notifica~
tion thirty (30) days prior toc the start of bearing fabrication. This
notification shall include all of the information required by numbers 1
through 8 above. A copy of this notification shall be sent to the Deputy
Chief Engineer {Structures).

SAMPLING AND TESTING

Lot Size. Sampling, testing and acceptance consideration will be made omn a
1ot basis. A lot shall be defined as the smallest number of bhearings as
determined by the following criteria:

1. A lot shall not exceed a single contract or project
quantity;

2 A lot shall not exceed 25 bearings.

3. A lot shall consist of those bearings of the same type,
ragardless 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 of samples to perform testing in accordance with Table 1.

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.

Bearings with tapered sole plates which arc 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 sole plate. Additionally, the single
beveled plate shall be so comstructed that when placed in contact with the
tapered sole plate the two shall form a single body, rectangular in shape and
uniform in thickness. i
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The manufacturer shall select, at random, the required sample bearing(s) from
completed lots of bearings for testing by the manufacturer. He shall
complete the required testing and determine compliance with this gspecifica-
tion before submitting the lot{s) for inspection, sampling and acceptance
consideration.

The Depargment'égfepresentacive shall select, at fandom, the tequired sample
bearing(s) from completed lots of bearings, and samples of the 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 samples from the
place of manufacture to the Materials Bureau and return, or, if applicable,
to the project site.

TABLE 1 SAMPLING AND TESTING REQUIREMENTS

Test ' Parformed By Samples Required

Rotation Manufacturer One production bearing per lot
(Note 1)

Coefficient of Friction Manufacturer One production bearing per lot
(Note 1)

Compression Strain Materials Bureau a) For bearings with load

capacities less than 600,000
1bs.: three production bearings
per lot. (Note 2)

b) For bearings with load
capacities greater than 600,000
1bs.; three production bearings
per lot, tested by an outside
laboratory approved by the
Materials Bureau (Note 3).

Physical Properties of Materials Bureau One Elastomeric element per lot.
Elastomeric Rotational (Note 4)
Element

Physical properties of Materials Bureau One 10"X15" sheet of PTFE
PTFE sheet material per project (Note 5).

NOTE 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 1s 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
1502 design capacity for the purpese of rendering such bearings acceptable.
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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.

NOTE 2: Production bearings of such size that cannot be tested by the
Materials Bureau at 150Z design capacity for compression strain shall be
tested at their actual design capacity.

NOTE 3: The Department shall assume the cost of this testing. The
Contractor shall be responsible for tramnsportation scheduling and costs. All
bearings shall be made available for return to the Comtractor.

NOTE 4: 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 his cost, replace the sample elastomeric element.

NOTE 5: The sample sheet of PTFE material shall be certified by the
Manufacturer as having been taken from the same batch of material as was used
in the actual production bearings.

/!
BASIS OF ACCEPTANCE: 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.




PAY ITEMS FOR SECTION 565

ITEM NO. , ITEM - e . PAY UNIT
565.1101 TYPE S.R. Expansion Bearing (0 to 100 KIP) " Each
565.1102 TYPE S.R. Expansion Bearing (101 to 150 KIP) .-
565.1103 TYPE S.R. Expansion Bearing (151 to 200 KIP) '
565:1104:.: TYPE:. SiR. Expansion Bearing (201 to 250 KIP) 2
565.1105 TYPE S.R. Expansion Bearing (251 to 300 KIP) i ¢
565.1106 TYPE S.R. Expansion Bearing (301 to 350 KIP) "
565.11Q7 TYPE S.R. Expansion Bearing (357 to 400 KIP) "
565.1108 TYPE S.R. Expansion Bearing (407 to 450 KIP) "
565.1109 TYPE S.R. Expansion Bearing (451 to 500 KIP) !
565.1110 TYPE S.R. Expansion Bearing (501 to 550 KIP) “
565.1111 " TYPE S.R. Expansion Bearing (551 to 600 KIP) !
565.1112 TYPE S.R. Expansion Bearing (601 to 700 KIP) o
565.1113 TYPE S.R. Expansion Bearing (701 to 800 KIP) "
565.1114 TYPE S.R. Expansion Bearing (801 to 900 KIP) .
565.1115 TYPE S.R. Expansion Bearing (901 to 1000 KIP) !
565.1116 TYPE S.R. Expansion Bearing (10001 to 1100 KIP) "
565.1117 TYPE S.R. Expansian Bearing (13101 to 1200 KIP) .
565.1118 TYPE S.R. Expansion Bearing (1201 KIP and over) "



ITEM NO.

565.
565.
565.
565.
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565.
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565.
565.
565.
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1201
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1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1276
1217
1218

ITEM

TYPE S.R. Fixed
TYPE S.R. Fixed
TYPE S.R. Fixed
TYPE S.R. Fixed
TYPE S.R. Fixed
TYPE S.R. Fixed
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TYPE
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TYPE
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.R. Fixed
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. Fixed

Bearing
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Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
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(101
(151
{201
(251
(301
(351
(401
(451
(501
(551
(601
(701
(801
(901

to
to
to
to
to
to
to
to
to
to
to
to
to
to

150
200
250
300
350
400
450
500
550
600
700
800
900

1000 KIP)
(1001 to 1100 KIP)
(1101 to 1200 KIP)
(1201 KIP and gver)

{0 to 100 KIP)

KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)

PAY UNIT

Each



ITEM NO. ITEM PAY UNIT
565.1301 TYPE S.S. Expansion Bearing (0 to 100 KIP) Each
565.1302 TYPE S.S. Expansion Bearing (101 to 150 KIP) "
565.1303 TYPE S.S. Expansion Bearing (151 to 200 KIP) "
565.1304 TYPE S.5. Expansion Bearing (201 to 250 KIP) "
565.1305 TYPE S.S. Expansion Bearing (257 to 300 KIP). 3
565.1306 TYPE §5.S. Expansion Bearing (301 to 350 KIP) "
565.1307 TYPE S.5. Expansion Bearing (351 to 400 KIP) "
565.1308 TYPE S5.S. Expansion Bearing (401 to 450 KIP) "
565.1309 TYPE S.S. Expansion Bearing: (457 to 500 KIP) i
565.1310 TYPE S.S. Expansion Bearing (501 to 550 KIP) g
565.1311 TYPE S.S. Expansion Bearing (551 to 600 KIP) *
565.1312 TYPE S.S. Expansion Bearing (601 to 700 KIP) "
565.1313 TYPE S.S. Expansion Bearing (701 to 800 KIP) b
565.1314 TYPE S.S. Expansion Bearing (801 to 900 KIP) B
565.1315 TYPE S.S. Expansion Bearing (901 to 1000 KIP) "
565.1378 TYPE S.S. Expansion Bearing (1001 to 1100 KIP) "
565.1317 TYPE S.S. Expansion Bearing (17101 to 1200 KIP)
565.1318 TYPE S.S. '

Expansion Bearing (1201 KIP and over) "

.
i
JL
2
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5635.
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. Fixed
. Fixed

Fixed

. Fixed

Fixed

. Fixed
. Fixed
. Fixed

Fixed

.. Fixed
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. Fixed
. Fixed
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Bearing
Bearing
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Bearing
Bearing
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Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing

(0 to 100 KIP)

(101
(151
(201
(251
(301

ta
to
to
to
to
to
to
to
to

" to

to

I to

to
to

150
200
250
300
350
400
450
500
550
600
700
800
900

1000 KIP)

(10071 to 1700 KIP)
{1701 to 1200 KIP)
(1201 KIP and over)

KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)
KIP)

PAY UNIT

Each



ITEM NO. [TEM PAY UNIT
565.1501 TYPE M.R. Guided Expansion Bearing (0 to loo KIP) Each
565.1502 TYPE M.R. Guided Expansion Bearing (100 to 150 KIP) B
565.1503 TYPE M.R. Guided Expansion Bearing (151 ta 200 KIP) t
565.1504 TYPE M.R. Guided Expansion Bearing (201 to 250 KIP) "
565.1505 TYPE M.R. Guided Expansion Bearing (251 to 300 KIP) 0
565.1506 TYPE M.R. Guided Expansion Bearing (301 to 351 KIP) “
565.1507 TYPE M.R. Guided Expansion Bearing (351 to 400 KIP) "
565.1508 TYPE M.R. Guided Expansion Bearing (401 to 450 KIP) "
565.1509 TYPE M.R. Guided Expansion Bearing (451 to 500 KIP) !
565.1510 TYPE M.R. Guided Expansion Bearing (501 to 550 KIP) "
565.1511 TYPE M.R. Guided Expansion Bearing (551 to 600 KIP) "
565.1512 TYPE M.R. Guided Expansion Bearing (601 to 700 KIP) 8
565.1513 TYPE M.R. Guided Expansion Bearing (701 to 800 KIP) "
565.1514 TYPE M.R. Guided Expansion Bearing (801 to 900 KIP) :
565.1515 TYPE M.R. Guided Expansion Bearing (901 to 1000 KIP) "
565.1516 TYPE M.R. Guided Expansion Bearing (10071 to 1100 KIP) "
565.1517 TYPE M.R. Guided Expansion Bearing (1101 to 1200 KIP) "
565.1518 TYPE M.R. Guided Expansion Bearing (1201 KIP and over) "



ITEM NO.

565.1601
565.1602
565.1603
565.1604
565.1605
565.1606
565.1607
565.7608
565.1609
565.1610
565.1611
565.1612
565.1613
565.1614
565.1615
565.1616
565.1617
565.1618

TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R.
TYPE M.R

ITEM

Non-Guided
Non-Guided
Non-Guided
Non-Guided
Non-Guided
Non-Guided

. Non-Guided

Non-Guided
Non-Guided
Non-Guided
Non-Guided
Non-Guided
Non-Guided
Non-Guided
Non-Guided
Non-Guided
Non-Guided

. -Non-Guided

Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion
Expansion

Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing

(0 to 100 KIP)

(101
(151
(201
(251
(301
(351
(401
(451
(501
(551
(601
(701
(800
(901

(1001 to 1100 KIP)
(1101 to 1200 KIP)
(1201 KIP and over)

-to

to
to
to
to
to
to
to

fo.

to
to
to
to
to

150
200
250
300
350
400
450
500
550
600
700
800
900
1000 KIP)

KIP)
KIP)
KIP)
KIP)
KIP)
KIP}
KIP)

PAY UNIT

EACH

a-—hs.\l



[TEM NO. ITEM PAY UNIT
565.1701 TYPE M.R. Fixed Bearing (0 to 100 KIP) Each
565.1702 TYPE M.R. Fixed Bearing (101 to 150 KIP) "
565.1703 TYPE M.R. Fixed Bearing . (151 to 200 KIP) B
565.1704 TYPE M.R. Fixed Bearing (201 to 250 KIP) "
565.1705 TYPE M.R. Fixed Bearing (251 to 300 KIP) i
565.1706 TYPE M.R. Fixed Bearing (301 to 350 KIP) "
565.1707 TYPE M.R. Fixed Bearing {351 to 400 KIP) . "
565.1708 " TYPE M.R. Fixed Bearing (401 to 450 KIP) "
565.1709 TYPE M.R. Fixed Bearing (451 to 500 KIP) "
565.1710 TYPE M.R. Fixed Bearing (501 to 550 KIP) o
565.1711 TYPE M.R. Fixed Bearing (551 to 600 KIP) =
565.1712 TYPE M.R. Fixed Bearing (601 to 700 KIP) "
565.1713 TYPE M.R. Fixed Bearing (701 to 800 KIP) "
565.1714 TYPE M.R. Fixed Bearing (801 to 900 KIP) "
565.1715 TYPE M.R. Fixed Bearing {901 to 1000 KXIP) N
565.1716 TYPE M.R. Fixed Bearing (1001 to 1100 KIP) "
565.1717 TYPE M.R. Fixed Bearing (1101 to 1200 KIP) "
565.1718 TYPE M.R. Fixed Bearing (1201 KIP and over) "



ITEM NO. ITEM PAY UNIT
565.1801 TYPE E.P. Bearing (0 to 100 KIP) ' Each
565.1802 TYPE E.P. Bearing (101 to 150 KIP) £
565.1803 TYPE E.P. Bearing: (157 to 200 KIP) "
565.1804 TYPE E.P. Bearing (201 to 250 KIP) . "
565.1805 TYPE E.P. Bearing (251 to 300 KIP) "
565.1806 TYPE E.P. Bearing (301 to 350 KIP) "
565.1807 TYPE E.P. Bearing (351 to 400 KIP) N
565.1808 TYPE £.P. Bearing (401 to 450 KIP) "
565.1809 TYPE E.P. Bearing (457 to 500 KIP) "
565.1810 TYPE E.P. Bearing (501 to 550 KIP) :
565.1811 TYPE E.P. Bearing (557 to 600 KIP) o
565.1812 TYPE E.P. Bearing (601 to 700 KIP) "
565.1813 TYPE E.P. Bearing (707 to 800 KIP) "
565.1814 TYPE E.P. Bearing (801 to 900 KIP) "
565.1815 TYPE E.P. Bearing (901 to 1000 KIP) !
565.1816 TYPE E.P. Bearing (10017 to 1100 KIP) "
565.1817 TYPE E.P. Bearing {1107 to 1200 KIP) "
565.1818 TYPE E.P. Bearing (1201 KIP and over) "



o

ITEM NO.

565.1901
565.1902
565.1903
565.1904
565.1905
565.1906
565.1907
565.1908
565.1909
565.7910
565.1911
565.1912
565.1913
565.1914
565.1915
565.1916
565.1917
565.1918

ITEM

TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE €.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.
TYPE E.L.

Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing

(0 to 100 KIP)

(101
(151
(201
(251
(301
(351
(401
(451
(501
(551
(601
(701
(801
{901

{1001 to 1100 KIP)
1101 to 1200 KIP)
1201 KIP and over)

to
to
to
to
to
to
to
o
to
to
to
to
to
to

150 KIP)
200 KIP)
250 KIP)
300 KIP)
350 KIP)
400 KIP)
450 KIP)
500 KIP)
550 KIP)
600 KIP)
700 KIP)
800 KIP)
900 KIP)
1000 KIP)

PAY UNIT

Each



ITEM NO.

565.2001
565.2002
565.2003
565..2004
565.2008
365.2006
565.2007
565.2008
565.2009
565.2010
565.2011
565.2012
565.2013
565.2074
565.2015
565.2016
565.2017
565.2018

ITEM

TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
TYPE E.B.
P8 B. B
TYPE E.B.
TYPE £.8.

Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing

=10~

(0 to 100 KIP)

(101
(15T
(201

(251

(301
(351
(401
(451
(501
(551
(601
(701
(801
(901

(1001 to 1100 KIP)
(1101 to 1200 KIP) -
(1207 XIP and over}.

to
to
to
to
ta
to
to
to
to
to

to

to
to
to

150 KIP)
200 KIP)
250 KIP)
300 KIP)
350 KIP)
400 KIP)
450 KIP)
500 KIP)
550 KIP)
600 KIP)
700 KIP)
800 KIP)
900 XIP)
1000 KIP)

PAY ITEM

Eéch



ITEM NO.

565.2101
565.2102
565.2103
565.2104
565.2105
565.2106
565.2107
565.2108
565.2109
565.2110
565.2111
565.2112
565.2113
565.2114
565.2115
565.2116
565.2117
565.2118
565.2201
565.2202
565.2203
565.2204
565.2205
565.2206
565.2207
565.2208
565.2209
565.2210
565.2211
565.2212
565.2213
565.2214
565.2215
565.2216
565.2217
565.2218

TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE
TYPE

TYPE.

TYPE
TYPE

ITEM

S. Guided
E.S. Guided
E.S. Guided

S. Guided

S. Guided
.S. Guided
.S. Guided

S. Guided
.S. Guided
S. Guided
S. Guided
.S. Guided
S. Guided
S. Guided
.S. Guided
S. Guided
.S. Guided
. Guided

E.S

£.5. Non-Guided
£.S. Non-Guided
E.S. Non-Guided
E.S
E.S
E

. Non-Guided
. Non-Guided
S. Non-Guided
S. Non~-Guided
S. Non-Guided
S. Non-Guided
S. Non-Guided
.S. Non-Guided
5. Non-Guided
S. Non-Guided
S
S

. Non-Guided
£.S. Non-Guided
TYPE E.S. Non-Guided
TYPE £.5. Non-Guided

-11-

Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
8earing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing

Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing
Bearing

(0 to 100 KIP)

(101
(151
(201
(251
(301
(351
(401
(451
(501
(551
(601
(701
(801

(901 t

(1001

to
to
to
to
to
to
to
to
to
to
to
to
to

0
to

150 KIP)
200 KIP)
250 KIP)
300 KIP)
350 KIP)
400 KIP)
450 KIP)
500 KIP)
550 KIP)
600 KIP)
700 KIP)

800 KIP)

900 KIP)

1000 KIP)

1100 KIP)
(1107 to 1200 KIP}
(1201 KIP and over)

(0 to 100 KIP)

(101
(157
(201
(251
(301
(351
(401
(451
(501
(551
(601
(701
(801
(901

(1001 to 1100 KIP)
(1101 to 1200 KIP)
(1201 KIP and aver)

to
to
to
to
to
to
to
to
to
to
to
to
to
to

150 KIP)
200 KIP)
250 KIP)
300 KIP)
350 KIP)
400 KIP)
450 KIP)
500 KIP)
550 KIP)
600 KIP)
700 KIP)
800 KIP)
900 KIP)
1000 KIP)

PAY UNIT

Each
i





