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Presenter Notes
Presentation Notes
This is a Bridge Maintenance Training presentation provided by the Oregon Department of Transportation, and the Oregon Association of County Engineers and Surveyors.


Bearing

Maintenance



Presenter Notes
Presentation Notes
Welcome to Bearing Maintenance.  Before we can maintain them, we need to know about the different types of bearings, and what they do.


Bridge bearings transfer loads
from the superstructure to the
substructure
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Presentation Notes
Regardless of type, all bearings transfer vertical loads.


Bridge bearings transfer loads
from the superstructure to the
substructure zinc 2llow Desim
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Presenter Notes
Presentation Notes
End translations are most commonly horizontal movements in the longitudinal direction caused by expansion and contraction.

Rotation is caused by bending due to loading.


Longitudinal End Translations (Horizontal Movement)



Presenter Notes
Presentation Notes
All bridges expand and contract with temperature changes.




Presenter Notes
Presentation Notes
As the center of a beam deflects down, the ends will rotate.



There are two major categories of
bridge bearings:

Those that allow for longitudinal
translation



Presenter Notes
Presentation Notes
Bearings that allow for Longitudinal Translation are what type of bearing?


There are two major categories of
bridge bearings:

Those that allow for longitudinal
translation - ©>oancion vearings
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Presentation Notes
Expansion bearings


There are two major categories of
bridge bearings:

Those that allow for longitudinal
translation - ©>oancion vearings

Those that do not allow longitudinal
translation



Presenter Notes
Presentation Notes
Those that don’t allow for Longitudinal Translations are what type of bearings?


There are two major categories of
bridge bearings:

Those that allow for longitudinal
translation - ©>oancion vearings

Those that do not allow longitudinal
translation - (D@cc oearings



Presenter Notes
Presentation Notes
Fixed bearings


Transmit Superstructure Loads

4



Presenter Notes
Presentation Notes
This shows a bearing transferring a vertical load from the superstructure to the substructure.

Is this a fixed or expansion bearing?


RTransmit Superstructure Loads

Expansion Bearing
(Roller)
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Presenter Notes
Presentation Notes
Expansion Bearings also allow for rotation caused by bending.


Transmit Superstructure Loads

Substructure
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Presentation Notes
Is this a fixed or an expansion bearing?


Transmit Superstructure Loads —

Rotation

Fixed Bearing

Substructure



Presenter Notes
Presentation Notes
A fixed Bearing still transfers vertical loads, but it only allows rotational movement.


o P,

Bea-ring Device
(Elastomeric)
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Presenter Notes
Presentation Notes
This slide will identify some basic components of a bearing system.  There are lots of different types of bearings, and many of them have different components, but these are some common components in bearing systems.

Those are basic bearing system components that are common to many types of bearings.

The next few slides show several different types of bearing systems.


Sliding Bearings
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Presentation Notes
A Sliding Plate on the left, and a Curved Sliding Plate on the right.

The Sliding Plate may or may not require lubrication.  It works well for horizontal movement, but it’s not great for allowing rotation.

The Curved Sliding Plate bearing on the right has a curved bronze plate between the Sole Plate and Masonry Plate.  The bronze plate reduces friction, and allows for both horizontal movement and rotation.


Rocker Bearings
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Presentation Notes
Solid Rocker Bearing on the left, Pinned Rocker Bearing on the right.  The Solid Rocker can be used individually or in nests of multiple bearings, the Pinned Rocker Bearing is usually used individually, but can also be found in nests.

Solid Rocker Bearings have minimal lateral or vertical restraint and are extremely vulnerable to seismic forces.  The only thing providing any restraint in the Solid Bearing shown on the left are 4 – 3/4 x 1” pintles, or metal pins, two extending into the Masonry Plate, and two into the Sole Plate.

The Pinned Rocker Bearing shown here is connected to the superstructure with a pin, and the substructure with anchor bolts.


Sale Plate Ass'y
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Front View

EXPANSION "ROCKER" BEARING - PIN STYLE



Presenter Notes
Presentation Notes
This diagram shows a Pinned Rocker Bearing that uses pintles rather than anchor bolts for restraint.

The enlargement shows a close up view of the pintle connecting the rocker bearing to the masonry plate.
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Presentation Notes
Roller Bearings can be found either individually or in nests.

The photo on the right shows a nest of Roller Bearings that have been cleaned and painted.  You may be able to see that under the new paint is a fair amount of section loss from corrosion.


Fixed Bearings
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Presentation Notes
Again, Fixed bearing only allow rotation.
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Presenter Notes
Presentation Notes
Pin and Hanger Assemblies transfer loads from the superstructure to the substructure indirectly.  They are usually found away from substructure elements in a cantilevered section of superstructure.

In bridge design, a cantilevered beam is one that is not supported at the end, but protrudes past it’s last support.
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Presentation Notes
The Hanger Bars are the only thing holding up the suspended spans. Pin and Hanger assemblies are highly vulnerable to seismic forces.



Elastomeric

Plain Elastomeric Bearings

l \
100 % NEOPRENE BRIDGE BEARING PADS
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Elastomeric Bearing Pads.  These bearings can be solid rubber, or layered with steel plates.  Elastomeric pads are designed for specific bridges based on bearing area and loads.


Elastomeric

BCOUGAL RUBBER
LOT 14255 NEO
PRI, 12859
12402
OATFIELD RDBRDG 060


Presenter Notes
Presentation Notes
Solid Neoprene pad on the left, layered pad on the right.

Elastomeric Bearings don’t provide any lateral or vertical restraint by themselves, but it’s common to see them in a system that includes restraint as in the photo on the right.
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GUIDED EXPANSION POT BEARING
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Presentation Notes
Pot Bearings typically have a Sole Plate, and Masonry Plate, but they are a more complex bearing system that’s constructed of multiple components.

This type of pot bearing restricts the horizontal movement to just the longitudinal axis.

PTFE or Teflon is used to reduce friction to allow the bearing to move freely.


Pot Bearings
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Presenter Notes
Presentation Notes
The red arrows are pointing to the guide bars that restrict lateral movement.


Spherical Bearing

» '™ 250 &
e T T e
R T )

NN\



Presenter Notes
Presentation Notes
Spherical Bearings are designed to accommodate large rotations on multiple or unknown axis.  The spherical shape allows the bearing to rotate in any direction.
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GUIDED EXPANSION SPHERICAL BEARING
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Presenter Notes
Presentation Notes
Translational movement is accomplished by incorporating a flat PTFE sliding surface


Isolation Bearing

Internal
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Presenter Notes
Presentation Notes
Isolation Bearings are designed to “Isolate” the superstructure from the substructure during a seismic event.

They are typically constructed of a steel and rubber layered elastomeric bearing surrounding a lead core.  The elastomeric bearing is attached to a Sole and Masonry plate, witch is then attached to the superstructure and substructure.




Presenter Notes
Presentation Notes
Isolation Bearings have a high level of Seismic Resistance.


Bearing
Maintenance



Presenter Notes
Presentation Notes
Now that we have seen the different types of bearings and understand what they do, we can look into the various maintenance issues and problems associated with bearings, and the methods for addressing them.




Presenter Notes
Presentation Notes
Debris is a common problem that affects a bearings performance.  Many bearing systems require frequent maintenance to perform properly.  Roller and rocker bearings are particularly susceptible to debris need to kept clean if they are going to allow the bridge to move as designed.



Loose Anchor Nuts

Bent, Missing, or
Broken Anchor Bolts

Nested Solid Rocker Bearing
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Presentation Notes
Loose anchor nuts can be tightened as part of regular maintenance, but bearing systems that have bent, missing, or broken anchor bolts should be examined by an engineer to determine why the damage occurred, and determine what kind of corrective action needs to be taken.

What type of bearing system is this?



Roller Bearing
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What type of bearing system is this?

Do you think that this bearing would roll as designed with that kind of corrosion?


Displacement

N


Presenter Notes
Presentation Notes
What type of bearing is this?

The displacement of this bearing pad isn't necessarily a big problem now as it still has full bearing area, but if it keeps moving, it will need to be reset and perhaps secured.


Cracking,
Splitting,
Bulging
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Presentation Notes
Elastomeric bearing pads that are cracking, splitting, or bulging may not be something that needs to be corrected immediately, but it’s something that should at least be monitored.


Excessive
Horizontal
Movement

S imcangig
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Presentation Notes
What was the temperature when the bearing looked like this?  Most bearings are designed to be in a neutral positon at 40 degrees.  A neutral position for this elastomeric pad is where the sides of the bearing are 90 degrees from the top and bottom.



Excessive
Horizontal
Movement
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Presentation Notes
You can get a lot of different input as to what is excessive.  If you see anything over 25 percent, or a bearing looks like this at 40 degrees, you should probably get an engineer involved.





Presenter Notes
Presentation Notes
This photo was taken when the ambient temperature was 40 degrees.

What do you think about the bearing’s orientation?

The bearing is close to maximum rotation when it should be in a neutral position, which is straight up and down.

An engineer should inspect this condition to determine what action if any needs to be taken.




Presenter Notes
Presentation Notes
Why are we looking at a Joint Seal Repair?

Because keeping joints sealed is probably the best way to prevent debris and corrosion from damaging bearings.  There’s been a lot of discussion on the value of sealing joints, but it’s probably still a good idea if you can find the time.


What's next?

Clean?

Seal?

Repair / Reset / Replace?
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What do we do now?


Clean

Pressure \Wash
crapers
eedle Guns

andblasting



Presenter Notes
Presentation Notes
We need to keep our bearings clean and free of debris and pack rust. 

How do we do that?

When your cleaning your bearings, don’t forget about lead in the old coating systems.


Rust Converter?
Seal iron oxide (rust) is chemically changed to
iron phosphate

Protective Coating System
Wasser, Rustoleum, 1, 2, or 3 Part

Protect parts from coating
(don't paint the Elastomeric)
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Presentation Notes
Now that the bearings are clean and free of pack rust, what should we do to keep them that way?


Repair / Reset / Replace?

Almost all Repair, Reset, or Replacement
projects will require jacking

All Bridge Jacking Plans should be
approved by an Engineer
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How do we decide what we do to the bearings?  How bad are they?  Can they be saved?  How long do we need this Bridge to last?  What about seismic resistance?  What about the cost?  All of those things need to be considered when deciding what to do.

Are you lucky and only have to worry about Dead Loads, or will there be live loads on your structure when you jack it?  Either way, an engineer needs to approve your jacking plan, or provide you with a plan that they’ve designed.  

Significant structural damage can occur when you lift a bridge with a faulty jacking plan.

The following slides show examples of various jacking systems used for bearing maintenance projects.




Presenter Notes
Presentation Notes
Simple system of timber footings or mudsill, bottle jacks, and a timber falsebeam.

Easy to install, hard to keep even pressure.  Do you have enough personnel for one person per jack?
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Presenter Notes
Presentation Notes
4’ x 4’ precast concrete footings, Steel locking jack plates, 8 x 8 wood posts, and a steel Wideflange Falsebeam.  Jacked with 4 hydraulic pancake jacks on a manifold.

A manifold allows all four posts to have equal pressure, and one person can control all four jacks.
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Presenter Notes
Presentation Notes
This was for a seismic retrofit project on a 200 ton steel deck truss bridge. Stiffeners were welded on the Sole Plate above the jack locations.  The Sole Plate would have bent during jacking without the stiffeners.
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Presentation Notes
The bridge was lifted one corner at a time with 6 - 50 ton jacks on a manifold.




Presenter Notes
Presentation Notes
Rocker Bearing retrofit with Elastomeric Pads.  Cast In Place Concrete (CIPC) superstructure.

Corbels were installed to allow the jacks to be placed under the CIPC Beams.  






Presenter Notes
Presentation Notes
Pouring the corbels




Presenter Notes
Presentation Notes
A manifold was used to equalize the pressure under all beams.




Presenter Notes
Presentation Notes
Retrofitting Solid Rocker bearings with Elastomeric pads on a steel deck truss structure.

It was necessary to place the jacks under the stiffeners at the ends of the girders, but the bearings were in the way.  Extensions were bolted onto the stiffeners and welded to the Sole Plate to place the jacks under.




Presenter Notes
Presentation Notes
The diagonal bracing was cut to allow installation of the interior stiffener extensions.
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Presentation Notes
Installed interior stiffener extension ready for welding.
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Presenter Notes
Presentation Notes
A system of 4 jacks on manifold were used and both sides were lifted simultaneously.

Notice the locking valve on the jack cylinder. Locking valves and locking jack plates come in handy when working with a manifold.  Locking valves and jack plates allow you to hold the pressure in one location and move components in others.
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Presentation Notes
You’ve seen this solid rocker bearing nest before.  This was the deck truss bridge that was retrofitted.

There were some thoughts that the bending of the anchor bolts and the over rotation of the bearings was caused by rotation of the abutment.  Whatever it was that caused it, the crew performed a seismic retrofit and changed the solid rocker bearings to elastomerics.
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Presenter Notes
Presentation Notes
Here it is with the new bearings and anchor bolts.




Presenter Notes
Presentation Notes
This is a cast in place concrete structure sitting on four solid rocker bearings.
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Presenter Notes
Presentation Notes
This bearing has two ¾” x 1” pintles sticking into the sole plate, and two sticking into the masonry plate.  It wouldn’t take much movement for these bearings to disappear.
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Presenter Notes
Presentation Notes
This is the elastomeric replacement.  Rocker bearings are typically much taller than elastomeric bearings, and steel spacers are usually welded to the Masonry Plate to make up the difference. 
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Presenter Notes
Presentation Notes
The finished product.  All four bearings are now elastomeric.  They can move longitudinally 6” and still maintain adequate bearing area.  The lateral movement has been restricted by the added concrete corbel and beam extensions, and the superstructure can move vertically without coming out of the restraint. 




Presenter Notes
Presentation Notes
Here’s a solid rocker bearing with the added problem of a narrow bearing seat.




Presenter Notes
Presentation Notes
A concrete corbel was added to enlarge the bearing seat.


10714255 NEO
PRI, ME2E59
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Presentation Notes
The new elastomeric bearing with lateral restraint.  The restraint device allows for some vertical movement as well.
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Presenter Notes
Presentation Notes
This is the bridge that we added the corbels for jacking that we looked at earlier.  It was a CIPC structure sitting on solid rocker bearings.




Presenter Notes
Presentation Notes
Here’s a good view of the pintles that connect the rocker bearing to the Masonry Plate.
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Presenter Notes
Presentation Notes
Plates were added between the new elastomeric bearings and the old Sole Plate to add lateral restraint.  The vertical tabs on the plates fit on each side of the CIPC beams.
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Presenter Notes
Presentation Notes
The engineer wanted us to use everything that we could to add restraint, so pintles that would fit into the old Sole Plate were added to the new restraint plate.  The holes were painted and the paint was transferred to a plywood template.
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Presenter Notes
Presentation Notes
Here’s the template clamped to the new plate.




Presenter Notes
Presentation Notes
The pintles were plug welded from the bottom side.  These are the same size pintles that are common in most solid rocker bearings.  You can see why they’re so vulnerable to seismic forces.




Presenter Notes
Presentation Notes
The pintle fitting into the sole plate.
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Presenter Notes
Presentation Notes
This picture shows the new restraint plate, the elastomeric bearing, and the steel spacer.
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Presenter Notes
Presentation Notes
Here’s the finished bearing.  The new plate at top is containing the beam, and the assembly that is welded to it is sandwiching the new elastomeric pad and steel spacer.  This restraint system allows the bridge to move horizontally in the longitudinal direction, but not transversely.  It could also move vertically a couple of inches before coming out of the top plate.


Sub-Task

Start Date Materials Mtl Status Special Tools Tool Stat Equipment Eqp Status Manpower
Schedule Road Closure [Christian
ISchedule Toilet Delivery | | | | | I._lam
Place Road s and Devices |Record Traffic Control Devices | | | | |CC Traffic / CCBM
Deploy to Site | 16-Jul-18 |Permit | CCBM |Turbidit¥ Monitor CCBM 12yd Dump, Trailer, Mini Hoe CCBM
461 with Footings, Steel CCBM
06-374 Work Truck CCBM
06-377 Work Truck CCBM
11-341 Guardrail Truck CCBM
09-349, Trailer, Dingo CCBM
Remove Fence | | | | | |
Remove Guardrail(s| | | | | | |
Install Dam(s; | [14 Large Sandbags CCBM 3" x 16' Slings CCBM Excavators CCBM
1200 Small Sandbags CCBM Pallet Forks CCBM 1461 CCBM
plastic sheeting
Install Fish Nets 2 - Nets Devin |T Post Driver CCBM
[16 - T Posts CCBM
Install Pump System
Place 3" minus for Pump Pads byds 3" minus CCBM
Pump System, Hauled to site by Xylem [2-Electric 2" Pumps CCBM
12 - Containment Tubs with Brackets CCBM 200' - 2" Hose CCBM
[100' roll Plastic Sheetin,
Xylem
CCBM
CCBM
CCBM

[1 bag Oil Containment Booms

CCBM



Presenter Notes
Presentation Notes
For all major projects, we use the Critical Path Method to identify all tasks, materials, tools, equipment, and personnel requirements.


Place 4 Footings, 2 US, 2 DS 4 -4 x4 x 1 Precast Footings CCBM 4 Leg Sling

Place Falsebeam under bridge W10 x 49 x 32' Beam CCBM Beam Rollers / Wheeled Carts?
Secure Falsebeam to Handrail CCBM Turnbuckles / Chains

Shim Falsebeam to bottom of Concrete Channel

Beams 1 bundle Cedar Shims.

Place 2 Outside Jackplates 2(4) - Jackplates

Place 2 Outside Jacking Posts 2(4) - 8 x 8 x 3'-6? Wood Posts CCBM

Place 4x4 Web Stiffeners 4(8) - 4 x 4 x 9 Wood Stiffeners CCBM

Load Falsebeam for moving footings

2(4) Pancake Jacks

Pneumatic / Hydraulic Pump

2-50' & 2-25' Jack Hoses and 4 Part Manifold

Airline
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Presenter Notes
Presentation Notes
Here’s an enlargement of part of the CPM document.


Questions?

Comments?
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Presenter Notes
Presentation Notes
Thank you.
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