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6.1 JACKING
Bridge bearing repair and rehabilitation procedures often require jacking the superstructure.
Since serious damage may result from an improper jacking operation, it is extremely important
that this operation is correctly planned and accomplished. Improper jacking can result in
collapse of the bridge, serious structural damage to the bridge, injury to workers, or a traffic
accident.

6.1.1 JACKING CONSIDERATIONS
Different elements on a structure will have an effect on how jacking will be accomplished for that
specific structure. This section will discuss factors to consider when planning jacking
operations.
Each bridge structure is different, even those that are considered twin bridges. The structure
could be wider, have a different style of barrier, or a thicker deck.
Knowing the bridge type and elements present on the bridge will be very valuable when
determining how many jacking components you will need to safely complete the task and where
to place the jacking components. For example, a truss will require a different style of
preparation with regard to jacking components, jack placement and lifting criteria than a
prestressed concrete beam or a steel beam structure.
Depending on the project, the entire bridge may need to be jacked or only one to three beams
may need to be jacked. During jacking operations for a beam bridge, jack the adjacent beams
slightly to prevent cracking in the deck when a hinge is formed over a single beam.
Place the center of the jack inside the substructure’s main concrete reinforcement. Do not jack
on the edge of the concrete as this may cause damage. Make sure the concrete is sound (e.g.,
no spalls, cracks, or exposed rebar).
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Deep concrete diaphragms can typically be used to jack against. As shown in the following
photo, a special lifting device may need to be fabricated to pick up the beam. Consult Agency
Bridge Engineer or Regional Bridge Construction Engineer to determine the best jacking
procedure for the bridge and to design specialized lifting devices, if deemed necessary.

6.1.2 JACKING PROCEDURES

The following procedures highlight many important steps, but may not include all of the steps
involved in jacking a bridge superstructure. Discuss all bridge jacking operations with the
Bridge Office Regional Construction Engineer or Agency Bridge Engineer prior to commencing
any work.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for Jacking Procedures is
charged to Source Type Code 2830 Bridge Bearing Assemblies and the Bridge Project ID.

6.1.2.1 Criteria and Frequency
Jacking may be required when there is any change in overall bridge positioning due to
deterioration, damage from a flood (or other disaster), impact damage, movement or settlement
of the structure, or when performing bearing maintenance.
6.1.2.2 Equipment and Materials
Personal Protection Equipment:
•
•
•

High Visibility Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
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Dust Mask

Equipment:
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Power Source
Jacking Equipment

Material:
•
•

Cribbing
Other, as determined by the Bridge Office

6.1.2.3 Procedure and Best Practices
STEP 1 – CONSULT THE BRIDGE OFFICE OR THE AGENCY BRIDGE ENGINEER
Consult the Bridge Office Regional Construction Engineer and the District Bridge Engineer or
the Agency Bridge Engineer prior to commencing work. Plan, take measurements, and review
the site for access and possible trouble spots.
Review the type and size of jacking components that are needed.
•

•

Jacks:
o

How many jacks are needed? Where should they be placed? How/where to run the
hydraulic lines? Obstructions?

o

Ensure that your jacks are calibrated to the pressure gage system prior to performing
the work onsite.

Cribbing (project specific):
o

What is needed? How much? What size? Is cribbing stability a potential issue?

Identify an emergency response plan and ensure a first aid kit is onsite.
STEP 2 – REVIEW SCOPE OF WORK
Review the scope of work with the Bridge Engineer and the crew that will perform the work.
Ensure that everyone is aware of the procedure, the expected outcome and how to identify
signs of distress.
STEP 3 – SELECT CREW LEADER
Select a crew leader that has experience with jacking, and:
•
•
•
•

Has a working knowledge of the equipment being used.
Has the ability to exert control of the project.
Has the ability to observe, be articulate, be calm, deduce the situation, and make
important and timely decisions as the project moves along.
Is responsible for the safety of the crew and the investment of the infrastructure upon
which is being worked.
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Is responsible for monitoring the bridge for any signs of distress.

STEP 4 – DETERMINE EQUIPMENT NEEDS
The type of equipment will vary based on the project. Determine the equipment needs for the
project with the following considerations:
•

The number of jacks needed is in relation to the size of the structure and the potential
jack placement locations.

•

Components should match and follow the manufacturer’s recommendations for
compatibility. This is a high pressure hydraulic system and the components need to
work together.

•

Ensure that the jacks are calibrated to the pressure gage system.

•

High pressure system hoses that are the same diameter and adequate length for the
jacking plan. Valves should be the same style and size. Couplers should be made by the
same manufacturer or compatible.

•

The number of manifolds if using multiple jacks.

•

The size and style of pump.

Verify that the equipment and all of the components are in good condition and proper working
order.

STEP 5 – PREPARE SITE
•

Set cribbing (if needed). Determine how to secure the components using cardboard or
securements (bolts, anchors, straps, cables, chains, etc.).
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•

Construct the necessary bents and cribbing to support the jacks when it is not possible
to locate the supports on the existing substructure. An adequate foundation is very
important to prevent differential settlement.

•

Place and level the jacking cylinder(s). Always plumb the jack cylinder; never lift with a
cockeyed jack. The jack should be leveled on the bottom of the cylinder to prevent
scoring of the cylinder caused by pressures applied from the side.

•

Shim the jack(s) with cribbing to within 1/8” of the contact surface of the bridge before
applying pressure to the system.

STEP 6 – PERFORM FINAL CHECKS AND PRECAUTIONS
•

Check all locations.
o

Is the cribbing level, plumb, and secure?

o

The jacks and the jacking supports must be of adequate capacity to support the part
of the bridge being lifted.

o

Are the jacks plumbed and properly shimmed?

•

Reinforce bridge members as necessary to withstand the force of the jacks.

•

Disconnect railings and utilities if necessary.

•

Check all of the connections, hydraulic fittings, and hoses for cuts and abrasions that
were not evident when assembling the equipment before arriving at the site.

•

If using an electrical pump system, check the operation of the pump switch.

•

Check the operation of all valves, at the pump, at the manifold or jacks.

•

Check the readiness of the crew.
o

o

Is everyone on the same page?
Does everyone know what signals will be used to use to control the lift operation?
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•

Designate a crew member to monitor the distress of the bridge during the jacking
sequence.

•

Restrict traffic on the span while it is supported by jacks. When it is not feasible to
restrict traffic during the jacking operation, the live load on the jacks must be considered.
Protect the deck expansion joints and provide a smooth transition to the span with steel
plates if traffic is allowed.

STEP 7 – BEGIN LIFT
Get everyone’s attention prior to performing the lift. Confirm that each team member is in the
proper position to monitor their assigned jack. Confirm that they are aware of what is taking
place and what is expected of them. If there is a problem, stop now. If not, confirm that the
attempted lift can continue.
To lift:
•

Slowly and deliberately run the line pressure up and inspect the jacks to ensure they are
all expanding and properly seating against the cribbing and the substructure or
superstructure components that are the intended anchor point and moving point.

•

Confirm that all valves are open or in their determined position.

•

Proceed slowly and deliberately with the lift.

•

Check periodically for differential settlement and determine whether it is within the
allowable tolerance.

•

Jack, block, and re-jack until the required position is achieved.

•

If the system consists of multiple pressure gages, verify that each jack is within the same
range of pressure.

•

Stop the lift once the approved elevation is reached.

•

Secure the structure. Close the valves. Place cribbing as needed to be able to relieve
pressure on the jacks and hoses and to provide a more stable support system.
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STEP 8 – COMPLETE THE PROJECT
•

Once the work has been completed, re-pressurize the system.

•

Ensure that deck expansion joints are functioning properly, that the alignment is not
altered, that there is adequate space for expansion without debris or restriction, and that
the seal is watertight after the span has been lowered.

•

Remove the temporary cribbing, then carefully, slowly and in a controlled manner,
release the pressure on the system and lower the structure back into place.

•

Check each jack for the clearance that was evident between the jack and the bridge
component jacked against for the 1/8” gap to assist in indicating that there is no residual
pressure in the lines.

•

Carefully and safely disconnect the lines and secure the jacking system.
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6.2 BEARINGS – PREVENTIVE MAINTENANCE
Preventive maintenance is key to keeping bearings free of debris and corrosion, lubricated
where necessary, and maintained in good working order. An expansion bearing should permit
the superstructure to undergo necessary movements without developing harmful overstresses.
A “frozen” or locked bearing that becomes incapable of movement allows the stresses
generated to become excessive and may even cause a major failure in some affected member.
The cause of most bearing problems are often leaking deck expansion joints, substructure
movement, or approach roadway movement, which results in pressure on the superstructure.
Preventive maintenance or periodic cleaning can prolong the service life of the bearings and
prevent more costly damage to the rest of the bridge. See Section 4.1.1 Flushing of the BMM
for more information on cleaning procedures.

6.2.1 CLEANING AND LUBRICATING EXPANSION BEARINGS
Bearing lubrication is performed to prevent the seizing of bearing components which can be
caused by corrosion between moving and non-moving components. The most prevalent reason
for seizure is corrosion of the moving surfaces. Frozen bearings may increase stresses on
certain components of superstructures and result in unanticipated movements of deck joints.
When the bearings are working properly, these undesirable stresses and movements are
eliminated.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for Lubrication of
Expansion Bearings is charged to Source Type Code 2830 Bridge Bearing Assemblies and the Bridge
Project ID.
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6.2.1.1 Criteria and Frequency
Bearing lubrication is typically a cyclical activity, depending on circumstances and conditions at
each structure. Bearings below open joints require more frequent cleaning and lubrication than
bearings below sealed joints. Bearing lubrication may also be scheduled as a result of a bridge
inspection, where it was observed that the in-place expansion bearings do not move as they
were initially designed.
6.2.1.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•

High Visibility Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
Dust Mask

Equipment:
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Cleaning Equipment
Power Source
Jacking Equipment

Material:
•
•
•

Material for Jacking to be determined by the Bridge Office
Paint
Lubricant

6.2.1.3 Procedure and Best Practices – Cleaning and Lubricating Sliding Plate Bearings
The most common problem with sliding plates is friction caused by corrosion. Friction can
transmit enough force to the anchor bolts to crack the bridge seat. The only other significant
problem is related to excess movement (sliding the plate too far in one direction). If the bearing
is corroded or movement is prohibited, the bridge must be jacked so that the plate surfaces can
be removed, thoroughly cleaned, lubricated, and repositioned.
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STEP 1 – PLAN THE WORK
A licensed engineer shall determine a plan for jacking the bridge. Consult the Bridge Office
Regional Bridge Construction Engineer and the District Bridge Engineer or Agency Bridge
Engineer prior to commencing any work. Refer to Section 6.1 for additional jacking
considerations.
Obtain all required equipment and materials.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – CLEAN BEARINGS
Sweep, vacuum or blow the bearing with compressed air to remove loose debris prior to jacking
and lubricating the bearings.
STEP 4 – JACK BRIDGE
Cautiously jack up the bridge superstructure according to the jacking plan developed in Step 1.
Care must be taken to only lift high enough to remove both components of the sliding bearing.
Care must also be taken when jacking under beams/girders. The jack cylinder must be
centered under the web. Jacking plates should be used over the jack cylinder to evenly
distribute the load. Refer to Section 6.1 for additional jacking considerations.
STEP 5 – GREASE SURFACES
Remove the sliding bearing components.
Work with your Safety Administrator to determine proper PPE needs prior to cleaning and
preparing the bearing surfaces. After removing the sliding bearing components, clean both the
bearing and the plate sliding surfaces by sweeping, washing and blowing to remove all loose
scale. Further clean the contact surfaces using a needle scaler, wire brush or sand blaster to
remove corrosion until the function of the bearing is no longer impeded.
If lubricating has been performed on a regular schedule, the contact surfaces may not need to
be sandblasted. Remove any additional old grease or grime that may have built up prior to
reapplying grease. Apply a liberal coat of waterproof grease, graphite or never seize on both
surfaces.
Some crews have fabricated a ¼” piece of copper tubing with a compression fitting attached to
a grease gun to allow greasing without removing the entire bearing assembly.
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In many cases sliding bearings can be equipped with grease fittings, simplifying future
maintenance. See Section 6.2.1.4 for more information on the installation of grease fittings and
grooves on sliding bearings.
6.2.1.4 Procedure and Best Practices – Installing Grease Fittings (Sliding Plate Bearings)
STEP 1 – PLAN THE WORK
A licensed engineer shall determine a plan for jacking the bridge. Consult the Bridge Office
Regional Bridge Construction Engineer and the District Bridge Engineer or Agency Bridge
Engineer prior to commencing any work. Refer to Section 6.1 for additional jacking
considerations.
Verify that all environmental protections are set.
Obtain all required equipment and materials.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – FLUSH BEARINGS
Flush the bearings to remove loose material.
STEP 4 – JACK BRIDGE
Cautiously jack up the bridge superstructure according to the jacking plan developed in Step 1.
Care must be taken to only lift high enough to remove both components of the sliding bearing.
Care must also be taken when jacking under beams/girders. The jack cylinder must be
centered under the web. Jacking plates should be used over the jack cylinder to evenly
distribute the load. Refer to Section 6.1 for additional jacking considerations.
STEP 5 – DRILL HOLES
Drill two or more horizontal holes of 3/16” diameter approximately half way through the sliding
plate to meet a 3/16” diameter vertically drilled hole from the bottom face of the plate.
CHAPTER 6 – FIELD GUIDE – SUPERSTRUCTURE & BEARINGS
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STEP 6 – GRIND GROOVES INTO THE SLIDING PLATE
Grind a 3/16” groove into the face of the sliding plate. Radiating grooves outward from the
source of the grease (vertical holes) is optional. It has been found that grooves are not
necessary for small areas of flat bearings making full contact.
STEP 7 – THREAD HOLE AND INSTALL FITTINGS
Thread the horizontal hole to receive a standard grease fitting and then install the fittings.
Maintenance for rocker bearings includes keeping the assembly clean, lubricated, and painted.
If pins become worn or corroded and movement is a problem, they should be removed and
replaced or cleaned and lubricated. Jacking is necessary to remove the pin.
6.2.1.5 Procedure and Best Practices – Cleaning and Lubricating Rocker Bearings
STEP 1 – PLAN THE WORK
A licensed engineer shall determine a plan for jacking the bridge. Consult the Bridge Office
Regional Bridge Construction Engineer and the District Bridge Engineer or Agency Bridge
Engineer prior to commencing any work. Refer to Section 6.1 for additional jacking
considerations.
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Follow any permitting and environmental guidelines as necessary.
Obtain all required equipment and materials.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – JACK BRIDGE
Carefully jack up the bridge according to the jacking plan developed in Step 1 to free or remove
the pins and rockers. Care must be taken to only raise the bridge high enough to remove the
pins and rockers. Steel plate blocking or ‘jacking plates’ should be immediately stacked in place
of the rockers in case the jack fails while working on the pin and rocker.
STEP 4 – CLEAN AND LUBRICATE
In most cases, the pins may be thoroughly oiled and then pulled out. In some cases, the pins
may need to be burned out with a torch.
Clean the surfaces and coat the rocker pin with grease prior to reinstallation. Pins can be
equipped with grease fittings for future lubrication. See Section 6.2.1.6 for more information on
the installation of grease fittings and grooves on rocker bearings.
Other conditions which cause rocker bearings to seize are corrosion of the pin caps, keeper
mechanisms and/or excessive foreign materials under the rocker itself. Pin caps can be
removed and modified or left off upon approval of the Bridge Engineer. Keepers (which are
links or slotted bolts) can be cleaned and lubricated, or in some cases removed upon approval
of the Bridge Engineer.
Foreign materials under the rockers can be removed; however, if the problem is a continuous
one, covers should be designed and installed to prevent or greatly reduce the amount of foreign
materials from accumulating under the rockers. An annual flushing of the rocker bearings with
water may greatly reduce the damage foreign materials can have on a rocker bearing. See
Section 4.1 for more information on Flushing.
6.2.1.6 Procedure and Best Practices – Installing Grease Fittings (Rocker Bearings)
STEP 1 – PLAN THE WORK
A licensed engineer shall determine a plan for jacking the bridge. Consult the Bridge Office
Regional Bridge Construction Engineer and the District Bridge Engineer or Agency Bridge
Engineer prior to commencing any work.
Verify that any permits are obtained if required and that all environmental protections are set.
Obtain all required equipment and materials.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
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STEP 3 – JACK THE BRIDGE
Carefully jack up bridge deck until pressure on pin is relieved – be sure to center jack cylinder
under beam web. Refer to Section 6.1 for additional jacking considerations.
STEP 4 – REMOVE PINS
Remove keeper pins (nut or other) and pin.
STEP 5 – DRILL HOLES
Drill 3/16” diameter holes in pin as shown and grind 1/4" circular grooves in pin to receive the
grease.

STEP 6 – REPLACE PIN
Reinstall pin, keeper system and lubricate.
STEP 7 – WELD ORIGINAL HOLE
Plug weld old keeper pin hole.
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6.2.1.7 Best Practices – Roller Bearing Assemblies
Most roller bearing nests are enclosed and maintenance is difficult. Some are enclosed in a
sealed system with lubricants. If the rollers stop functioning they must be removed and
refurbished.

Preventive maintenance required for proper functioning of roller bearings usually amounts to
keeping the contact surfaces clean. Lubrication (if any) should be limited to keeper links and/or
nesting mechanisms which require disassembly, cleaning, lubricating and reassembly.
Rocker assemblies underwater may need to be lubricated more frequently. As with other rocker
maintenance, care must be taken when jacking up a bridge, and jacking plates must be placed if
the roller bearings are removed. Refer to Section 6.1 for additional jacking considerations.
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6.2.1.8 Best Practices – Pot Type Bearings
There are three types of pot bearings: Non Guided, Guided and Pin Type. They are considered
maintenance-free but do require repairs on occasion when movement distorts the brass ring
components. Once these components are distorted, the ‘puck’ and brass rings need to be
replaced. These types of repairs will need to be designed by an engineer.
Keeping these bearings clean is important. Flush pot bearings annually or as often as
constraints allow to prolong their usable life. See Section 4.1 for more information on Flushing.
Disk bearings are now replacing pot bearings in bridge design.
6.2.1.9 Best Practices – Other Bearings
Other bearing types such ‘disk’ types (a kind of pot bearing) on the new 35W Bridge are
considered maintenance-free, but keeping them clean is important. It is especially important to
keep the Teflon surface free of debris to prevent damage.

6.3 BEARINGS – REACTIVE MAINTENANCE
A bearing assembly that is frozen or misaligned must be repaired or replaced; otherwise it may
overstress or damage beam ends, columns or other members. Proper planning for this
rehabilitation procedure must be based on a thorough analysis of the causes and conditions that
make the rehabilitation necessary. When a bearing is heavily corroded or covered with debris,
the rehabilitation should include preventive measures, such as joint maintenance, to prevent
accelerated deterioration. The recurrence of frozen bearings may indicate that the design
should be modified.
Items to check:
•
•
•

The deck expansion joint(s) may be deteriorated and need to be replaced.
Settling or tilting of an abutment or pier near an out-of-position bearing.
Longitudinal forces on the structure from movement of the approach roadway.

6.3.1 ROCKER BEARING REPAIR

Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for Rocker Bearing Repair
is charged to Source Type Code 2830 Bridge Bearing Assemblies and the Bridge Project ID.

6.3.1.1 Criteria and Frequency
The bottom of the rocker bearing is free to slide under little or no load and it misaligns easily.
Conditions requiring repair are usually discovered during inspection, or considered on a bearing
with a history of alignment concerns.
6.3.1.2 Equipment and Materials
Personal Protection Equipment:
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High Visibility Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
Dust Mask

Equipment:
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Cleaning Equipment
Power Source
Jacking Equipment

Material:
•
•
•

Material for Jacking to be determined by the Bridge Office
Lubricant
Paint

6.3.1.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK
A licensed engineer shall determine a plan for jacking the bridge. Consult the Bridge Office
Regional Bridge Construction Engineer and the District Bridge Engineer or Agency Bridge
Engineer prior to commencing any work.
Follow any necessary permitting any environmental guidance.
Obtain all required equipment and materials.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – JACK THE BRIDGE
Carefully jack up the bridge deck, according to jacking plan in Step 1, to relieve the load on the
rocker bearing. If it’s unclear where jacks should be placed, contact the Agency Bridge
Engineer or Regional Bridge Construction Engineer. Refer to Section 6.1 for additional jacking
considerations.
STEP 4 – REMOVE BEARING
Rotate the rocker assembly to provide room to work and, if necessary, block up the rocker
assembly to remove the holder pin and rocker assembly. This step is necessary to clean,
lubricate or replace the rocker assembly. Use jacks with locking collars or spacer blocking
plates if using jacks without collars.
STEP 5 – DRILL HOLES
Drill holes and/or arc cut a semi-circle for a 1” diameter rod as shown in the Section A-A of the
following figure.
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STEP 6 – WELD RODS
Weld two (2) 1” diameter steel rods about 1-1/2" long on top of base plate. Anchor rod nut
location may need to be revised to obtain wrench and welding clearance.
STEP 7 – REPOSITION OR REPLACE ROCKER ASSEMBLY
Reposition or replace rocker assembly and the holder pin (if removed initially). Rocker
repositioning should be accomplished as per the charts on expansion openings shown below
from the Bridge Construction Manual (Figures A and B 5-393.370).
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STEP 8 – REVERSE THE JACKING PROCESS
Lower the jack down and check to make sure that there is a slight clearance between the steel
rod and rocker assembly. If clearance is not adequate, enlarge the semicircular hole to provide
clearance.

6.3.2 ELASTOMERIC BEARING MAINTENANCE
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Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for Rocker Bearing Repair
is charged to Source Type Code 2830 Bridge Bearing Assemblies and the Bridge Project ID.

Maintenance on elastomeric bearing pads is rarely necessary unless the bearing pad fails or
walks out of position. To correct these problems, the bridge must be jacked in order to replace
or reposition the elastomeric bearing pad. If slippage is a continuous problem, maintenance
may include attaching a bearing keeper plate to the bridge seat.
The optimum position of an elastomeric pad is one in which the structure is in a neutral position
during installation. This may be accomplished by installing the pad when the temperature is
near 45° F. Pads that have been distorted due to full expansion or contraction of the bridge can
be rotated 180 degrees. If problems continue, or if pad seems to be damaged, the pads should
be reset or replaced.

6.3.2.1 Criteria and Frequency
The bottom of the rocker bearing is free to slide under little or no load or it misaligns easily.
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Conditions requiring repair are usually discovered during inspection, or considered on a bearing
with a history of alignment concerns.
6.3.2.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•

High Visibility Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
Dust Mask

Equipment:
•
•
•
•
•
•
•
•
•

Traffic Control Devices
Snooper, Lift or Other Vehicle if Needed for Access
Cleaning Equipment
Rebar Scanner
Power Source
Jacking Equipment
Hammer Drill
Magnetic Drill
Measuring Tools and Gauges

Material:
•
•
•

Material for Jacking to be determined by the Bridge Office
3/8” Minimum (but no more than ¼ of pad thickness) Steel Plate
5/8” threaded rod chemical anchor or mechanical anchor

6.3.2.3 Procedure and Best Practices – Resetting Elastomeric Bearing Pad
STEP 1 – PLAN THE WORK
The repair procedures shown here represent typical procedures that may be used for this type
of repair. However, consult the Agency Bridge Engineer or Regional Bridge Construction
Engineer prior to performing this work in order to develop a project specific repair plan and to
obtain the necessary permits.
A licensed engineer shall determine a plan for jacking the bridge.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – JACKING
Carefully jack up the bridge deck, according to jacking plan in Step 1, to relieve the load on the
bearing. If it’s unclear where jacks should be placed, contact your Agency Bridge Engineer or
Regional Bridge Engineer. Refer to Section 6.1 for additional jacking considerations.

CHAPTER 6 – FIELD GUIDE – SUPERSTRUCTURE & BEARINGS

6-25

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

STEP 4 – RESET
Bearings shall be realigned as necessary to achieve the neutral location (vertical position) at the
temperature of 45° F. See the tables from the Bridge Construction Manual (Figures A and
B 5-393.370) for joint opening distances as related to temperature changes and movement
lengths.
These tables contain bridge movements for various lengths between expansion joints due to
temperature changes. Joint openings established during construction must be corrected
(decreased on temperatures above 45° F and increased on temperatures less than 45F
accordingly.
Formula for computing values not shown in the tables:
Opening width (at right angles to the joint) = Width desired at 45° F + [(Movement length in
Inches) x (Coefficient of expansion) x (45° F - Temperature)].
•
•
•

All joint openings have dimensions of an inch unless otherwise noted.
The coefficient of thermal expansion for steel structures = 6.50E-06 in/in-°F.
The coefficient of thermal expansion for concrete structures = 6.00E-06 in/in-°F.
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6.3.2.4 Procedure and Best Practices – Installing Bearing Keeper Plate
STEP 1 – PLAN THE WORK
The repair procedures shown here represent typical procedures that may be used for this type
of repair. However, consult the Agency Bridge Engineer or Regional Bridge Construction
Engineer prior to performing this work in order to develop a project specific repair plan and to
obtain the necessary permits.
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STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – INSTALL BEARING KEEPER PLATE
The following is a typical detail for installing a bearing keep plate, but this design may require
modification for a bridge depending on the site conditions and equipment needs. Holes may
also need to be adjusted based on clearance for drilling equipment. Contact the Regional
Bridge Construction Engineer or Agency Bridge Engineer to discuss modifications to this detail.

The goal of the bearing keeper plate is to keep the elastomeric pad from walking while not
impeding the movement of the bridge. Therefore, the steel keeper plate should be a minimum
of 3/8” thick, but no more than ¼ of the elastomeric pad thickness.
Perform a site review to determine size and placement of the keeper plate and anchorages. It is
recommended to verify the location of the reinforcing steel at the bearing seat in order to
determine anchorage locations.
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Cut the flat steel to fit the repair location and pre-drill the anchorage holes prior to heading out to
the site.
At the site, mark the anchorage holes on the bearing seat and install the keeper plate using a
5/8” threaded rod chemical anchor or mechanical anchor.

6.4 SUPERSTRUCTURE – REACTIVE MAINTENANCE
Reactive maintenance is performed on superstructure elements in response to a condition that
may affect safety or structural function. Reactive maintenance can include steel or concrete
repair.

6.4.1 PROTECTING PRESTRESSED CONCRETE GIRDER ENDS
The ends of prestressed concrete girders are sealed with a gray epoxy when they are
manufactured. This epoxy cracks with age allowing water or moisture laden air onto the cable
ends causing rusting.
As the rust expands, it spalls the surrounding concrete. There is a danger of losing bearing
areas when this occurs. When rusting is identified, it should be reported on inspection reports,
maintenance will typically include sandblasting the girder ends and recoating with a ‘NeverSeize’ type of grease or other sealant.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for Protecting Prestressed
Concrete Girder Ends Repair is charged to Source Type Code 2829 Bridge Superstructure and the
Bridge Project ID.

6.4.1.1 Criteria and Frequency
Strand ends are coated with an approved gray epoxy at the plant. When the strand ends are
showing rust, clean and cover the strand ends with ‘Never-Seize’ type grease or other sealant.
These repairs are typically discovered during inspection and may be more prevalent under a
failing expansion joint.

6.4.1.2 Equipment and Materials
Personal Protection Equipment:
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High Visibility Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
Dust Mask

Equipment:
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Cleaning Equipment
Power Source
Sandblasting Equipment

Material:
•
•

Paint
Grease or sealant (Euclid Dural Prep AC or BASF MasterSeal 630)

6.4.1.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK
If the exposed reinforcement and prestressed cables appear to be damaged, cut or are
deteriorated, consult the Agency Bridge Engineer or Regional Bridge Construction Engineer
prior to completing the repair because structural analysis may be required.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – INSPECT DECK JOINTS
Water leakage from deck joints will continue to aggravate this problem. It is recommended to
inspect the deck joints above to determine if gland repairs are needed to prevent additional
water leakage onto the beam ends.
STEP 4 – CLEAN BEAM ENDS
Clean the ends of the beams. Sandblast with a 45 degree sand blasting nozzle to clean as
much of the rust from the strand ends as possible. If sandblasting is not feasible, use a scraper
and/or wire brush to clean the ends of the strands. Take precautions to catch cleaning debris
from falling onto live traffic below or into water (if present). Take appropriate measures for dust
control.
STEP 5 – APPLY GREASE OR SEALANT
Apply liberal amounts of grease or sealant in accordance with the manufacturer’s
recommendations, covering entire end of beam. On beam ends where access is restricted, a
rag on a lath may work to apply the grease on the strand ends.
If using grease, such as never-seize, note that it may be hard to assess the condition of the
beam end during future inspections.
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Maintenance Field Note:
Never Sieze

6.4.2 CRACK REPAIR OF PRESTRESSED GIRDER CONCRETE ENDS
Cracking in the end zone of prestressed girders can occur during fabrication and construction.
Depending on the size and extent of the cracks, repairs may be recommended.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for Crack Repair of
Prestressed Concrete Girder Ends is charged to Source Type Code 2829 Bridge Superstructure and
the Bridge Project ID.

6.4.2.1 Criteria and Frequency
Use feeler gauges to measure cracking in the beams.

Repair procedures for cracks within the end zone of Prestressed Concrete Beams (PCBs) will
vary based on the size of the cracks detected. Refer to 6.4.2.3 Procedures and Best Practices
for more detail.
6.4.2.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•

High Visibility Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
Dust Mask
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Equipment:
•
•
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Cleaning Equipment
Epoxy Injection Equipment
Power Source
Sandblasting Equipment
Measuring Tools and Gauges

Material:
•
•
•

Approved Epoxy
Approved Sealant
Approved Repair Mortar

6.4.2.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK
Maintenance Field Note:
The following is NOT intended for size 27M Prestressed Concrete Beams.

The repair procedures shown here represent typical procedures that may be used for this type
of repair. However, consult the Agency Bridge Engineer, District Bridge Engineer or Regional
Bridge Construction Engineer prior to performing this work in order to develop a project specific
repair plan and to obtain the necessary permits.
Use feeler gauges to measure cracking in the beams.
The appropriate repair procedure will depend on the width of the cracks present on the PCB. In
general, typical repair procedures include the following:
•
•
•

Apply a surface sealer to the PCB for cracks less than 0.012 inches in width,
Fill PCB cracks ranging in with from 0.012 inches to 0.025 inches with an approved
crack sealant appropriate for vertical application, and
Fill PCB cracks ranging in width from 0.025 inches to 0.050 inches using epoxy injection.

STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
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STEP 3 – FOLLOW THE APPROPRIATE REPAIR PROCEDURE
For cracks greater than 0.050 inches in width, consult the Agency Bridge Engineer, District
Bridge Engineer or Regional Bridge Construction Engineer for a site specific plan.
For cracks ranging in width from 0.025 inches to 0.050 inches, proceed to Step 4.
For cracks ranging in width from 0.012 inches to 0.025 inches, proceed to Step 6.
For cracks less than 0.012 inches in width, proceed to Step 7.
STEP 4 – PREPARE REPAIR AREA (CRACKS RANGING IN WIDTH FROM 0.025 INCHES
TO 0.05 INCHES) FOR EXPOXY INJECTION
Repair PCB with cracks ranging in width from 0.025 inches to 0.050 inches using epoxy
injection. Ensure the epoxy injection is performed by a trained, approved, and certified applier of
the manufacturer of the epoxy meeting these specifications. Training curriculum shall consist of
the theory behind the causes of cracking, selection of materials, and injection technology
including flow rates, operating pressures, and temperature effects.
The certified applier is responsible for crack preparation. Clean the crack and the adjacent
surfaces or other areas of application of paint, dirt, dust, grease, oil, efflorescence, or other
foreign matter detrimental to bond of epoxy injection surface seal system using a grinding
wheel, wire brush, and compressed air.
Open crack walls slightly along the length with a small crack chaser blade if the crack walls
remain contaminated. Acids and corrosives are not permitted for cleaning.
Within 48 hours of epoxy application, clean the crack area of any loose debris such as dirt, dust,
curing compounds, waxes, laitance, oil, grease, or other contaminants with an oil free 125 psi
compressed air blast leaving only clean sound concrete. No water washing is allowed.
STEP 5 – INJECT THE CRACKS
Inject the approved system as recommended by the manufacturer and in accordance with the
repair plan developed in Step 1.
STEP 6– FILL CRACKS RANGING IN WIDTH FROM 0.012 INCHES TO 0.025 INCHES WITH
AN APPROVED SEALANT
Repair PCB with cracks ranging in width from 0.012 inches to 0.025 inches using an approved
crack sealant that is appropriate for vertical applications.
Apply the sealant along the cracks in accordance with the manufacturer’s recommendations and
allow to cure.
STEP 7 – APPLY SEALANT
Apply Euclid Dural Prep AC or BASF MasterSeal 630 per the manufacturer’s recommendations
to the ends and the sides of the PCB for the greater of the following lengths, end four feet or
from the end of the beam to the end of the furthest crack. Do not apply coating to the top of the
top flange or bottom of the bottom flange.
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6.4.3 SPALLED BOTTOM FLANGE OF PRESTRESSED CONCRETE GIRDERS
Spalling may occur on the bottom flange of prestressed concrete girders. This condition can
expose internal prestressed cables and create the potential for corrosion and failure of the
beam.

6.4.3.1 Criteria and Frequency
Concrete has spalled from the beam flange and web, exposing the reinforcement. Concrete
girders should be checked for spalling during the routine bridge inspection.
6.4.3.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•

Hi Vis Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
Dust Mask

Equipment:
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Power Source
Sandblasting and Containment Equipment

Material:
•

Zinc Rich Coating
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6.4.3.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK

STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – REMOVE DETERIORATED CONCRETE
Remove all deteriorated concrete while still retaining enough bearing area on the beam.

STEP 4 – SANDBLAST AND PAINT REINFORCING STEEL
Sandblast the concrete surface and exposed reinforcement. Take appropriate measures for
dust control.
Paint the exposed reinforcement with a brush-on zinc rich coating from the approved products
list.

6.4.4 WET PROCESS SHOTCRETE REPAIR
Wet shotcrete repair is the process of pumping wet concrete down a hose. At the nozzle, air is
added and the material is deposited on the repair area.
Wet Process Advantages
• Not a lot of waste, rebound, or dust.
• Large volumes can be placed in a short amount of time.
• Strength-it is an engineered mix.
• Low cost.
Wet Process Disadvantages
• Difficult to start and stop the system as the shotcrete that’s in the hose is difficult to get
moving again and may clog.
• Rebound material cannot be re-used.
• The hose is heavy due to the weight of the material in it.
• Unable to adjust water content since it is pre-mixed.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for Shotcrete Repairs is
charged to Source Type Code 2829 Bridge Superstructure and the Bridge Project ID.
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An alternate to shotcrete repair is the use of concrete patch bag mixes that are designed for
vertical and overhead repair.
6.4.4.1 Criteria and Frequency
This repair procedure is typically used for overhead or vertical repair of concrete bridge
elements. Shotcrete repair is performed to restore concrete cover and protect the reinforcing
steel; but, it is not a structural repair. To be effective, the repair should tie into the reinforcing
steel. However, restrict concrete removal so as not to impact the structural integrity of the
bridge.
6.4.4.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•
•
•
•
•

Hi Visibility Safety Vest
Hard Hat
Water-Proof Glove
Ear Plugs – Hearing Protection
Safety Glasses with Face Shield or Goggles
Safety-Toed Shoes
Rubber Overshoes (Optional)
Tyvek Suit (Optional)
Dust Mask/Respirator

Equipment:
•
•
•
•

Concrete Hopper
Steel Hand Trowel
Rubber Hose
Boyer Gun

Material:
•
•

Concrete mix from a ready-mix truck
Curing Agents

6.4.4.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK
The repair procedures shown here represent typical procedures that may be used for this type
of repair. However, consult the Agency Bridge Engineer or Regional Bridge Construction
Engineer prior to performing this work in order to develop a project specific repair plan and to
obtain the necessary permits.
Review safety procedures.
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STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – REMOVAL
Preservation performed by maintenance crews may require the removal of significant areas of
unsound deck, superstructure or substructure concrete. Bridges with concrete deck,
superstructure, or substructure elements in Condition State 3 or 4 should be assessed for the
possibility of extensive removals. This assessment may include additional evaluation through
sounding, coring or sample removals conducted by the District safety team leader in
consultation with the Regional Construction Engineer if needed.

Remove damaged concrete with Boyer 30 guns so only sound concrete remains in place. If
extensive removal is required, consult the Agency Bridge Engineer or Regional Bridge
Construction Engineer prior to removal (refer to warning above).
Boyer guns heavier than 35 lbs. should not be used for removal. Pointed bits should be used with
caution. Boyer guns should not be run on the same area in a patch for any length of time,
because this fractures the sound concrete below and around the removal areas.
Take appropriate measures for dust control.
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Maintenance Field Note:
The ‘trigger’ mechanism of the Boyer gun should not be pulled unless the tool’s point is resting against
the surface of the concrete you are trying to remove. Activating the Boyer gun without the tool point
pushing against a surface rapidly wears out internal parts of the rivet buster.

STEP 4 – FORMWORK
Install form work. Formwork should be designed for the specific repair. Refer to the Construction
Manual, Chapter 200 Forms and Falsework. Consult the Agency Bridge Engineer or Regional
Bridge Construction Engineer.
STEP 5 – APPLICATION
The ready-mix concrete is loaded into a concrete hopper and pumped through a rubber hose
and out the nozzle. Compressed air is introduced at the nozzle. The material is mixed as it
passes through the nozzle and compacts on contact with the surface of the repair area to form a
smooth hard surface.
Maintenance Field Note:
Weather Considerations
• Wind – Provisions must be made to prevent the material from being blown by the wind. Wind also
causes cracking and shrinkage due to rapid drying.
• Rain – Rain on shotcrete will reduce its final strength.
• Dust and rebound – Tenting protects traffic form dust and rebound. It will also protect against wind
and rain.
Maintenance Field Note:
Environmental Considerations
• Waste concrete must be put into barrels and disposed of properly.
• Compliance with the Stormwater Pollution Prevention Plan requires containment and proper
disposal of waste product.
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STEP 6 – FINISHING AND CURING
Cut the edge of the patch and smooth to the existing concrete using a steel hand trowel. Next,
use a hand screed to level the surface and trowel to finish. Apply concrete Seal/Cure. Refer to
Chapter 4 for Best Practices for finishing and curing concrete.

6.4.5 DRY PROCESS SHOTCRETE REPAIR
Dry shotcrete repair is the process of using a dry, pre-packaged mix loaded into the hopper of
the Gunite machine. Air pressure passes the material through a rubber hose and out a nozzle.
Water is introduced at the nozzle and the material is deposited on the repair area.
Dry Process Advantages
• Water content can be adjusted instantaneously by the person at the nozzle. This allows
more effective placement without using accelerators.
• Useful in repair applications with frequent stops. Dry material is easily discharged from
hose.
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Rebound material can be re-used
Material is lightweight, so the hose is light.

Dry Process Disadvantages
• Dusty
• More rebound material.
• Not an engineered mix, so strength cannot be guaranteed.
• High cost.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for Shotcrete Repairs is
charged to Source Type Code 2829 Bridge Superstructure and the Bridge Project ID.

An alternate to shotcrete repair is the use of concrete patch bag mixes that are designed for
vertical and overhead repair. Refer to Section 6.4.6.
6.4.5.1 Criteria and Frequency
This repair procedure is typically used for overhead or vertical repair of concrete bridge
elements. Shotcrete repair is performed to restore concrete cover and protect the reinforcing
steel; but, it is not a structural repair. To be effective, the repair should tie into the reinforcing
steel. However, restrict concrete removal so as not to impact the structural integrity of the
bridge.
6.4.5.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•
•
•
•
•

Hi Visibility Safety Vest
Hard Hat
Water-Proof Glove
Ear Plugs – Hearing Protection
Particulate Respirator
Safety Glasses with Face Shield or Goggles
Safety-Toed Shoes
Rubber Overshoes (Optional)
Tyvek Suit (Optional)

Equipment:
•
•
•
•

Gunite Machine
Steel Hand Trowel
Rubber Hose
Boyer Gun

Material:
•

Pre-packaged, non–accelerated, cementitious, silica fume enhanced mortar with a dust
control agent (Sikacem 103).
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6.4.5.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK
The repair procedures shown here represent typical procedures that may be used for this type
of repair. However, consult the Agency Bridge Engineer or Regional Bridge Construction
Engineer prior to performing this work in order to develop a project specific repair plan and to
obtain the necessary permits.
Formwork for curb, gutter rails, substructure elements and superstructure elements will need to
be considered.

STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – REMOVAL
Preservation performed by maintenance crews may require the removal of significant areas of
unsound deck, superstructure or substructure concrete. Bridges with concrete deck,
superstructure, or substructure elements in Condition State 3 or 4 should be assessed for the
possibility of extensive removals. This assessment may include additional evaluation through
sounding, coring or sample removals conducted by the District safety team leader in
consultation with the Regional Construction Engineer if needed.
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Remove damaged concrete with Boyer 30 Guns so only sound concrete remains in place. If
extensive removal is required, consult the Agency Bridge Engineer or Regional Bridge
Construction Engineer prior to removal (refer to warning above).
Boyer guns heavier than 35 lbs. should not be used for removal. Pointed bits should be used
with caution. Boyer guns should not be run on the same area in a patch for any length of time,
because this fractures the sound concrete below and around the removal areas.
Take appropriate measures for dust control.
Maintenance Field Note:
The ‘trigger’ mechanism of the Boyer gun should not be pulled unless the tool’s point is resting against
the surface of the concrete you are trying to remove. Activating the Boyer gun without the tool point
pushing against a surface rapidly wears out internal parts of the rivet buster.

STEP 4 – FORMWORK
Install form work.
STEP 5 – APPLICATION
Dry mix is loaded in the hopper of the Gunite machine and air pressure passes the material
through a rubber hose and out a nozzle. Water is introduced at the nozzle; the amount of water
used can be adjusted at the nozzle to obtain the required consistency. The material is deposited
on the repair area resulting in a smooth hard surface.

Maintenance Field Note:
Weather Considerations
•

Wind – Provisions must be made to prevent the material from being blown by the wind. Wind
also causes cracking and shrinkage due to rapid drying.

•

Rain – Rain on shotcrete will reduce its final strength.

•

Dust and rebound – Tenting protects traffic form dust and rebound. It will also protect against
wind and rain.
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Maintenance Field Note:
Environmental Considerations
•

Waste concrete must be put into barrels and disposed of properly.

•

Compliance with the Stormwater Pollution Prevention Plan requires containment and proper
disposal of waste product.

STEP 6 – FINISHING AND CURING
Use a steel hand trowel to cut the edge and smooth to existing concrete. Level the surface with
a hand screed and trowel to finish. Apply a concrete seal/cure. Refer to Section 4 for Best
Practices for finishing and curing concrete.

6.4.6 OVERHEAD AND VERTICAL REPAIRS USING A BAG PATCH MIX
This repair procedure is typically used for overhead or vertical repair of concrete bridge
superstructure elements. Ensure that the patch mix used is appropriate for overhead or vertical
repairs.
6.4.6.1 Criteria and Frequency
Vertical and overhead repairs may be needed on superstructure elements in response to high
load impact or element deterioration.
6.4.6.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•
•
•

High Visibility Safety Vest
Hard Hat
Water-Proof Glove
Safety Glasses with Face Shield or Goggles
Safety-Toed Shoes
Tyvek Suit (Optional)
Dust Mask/Respirator

Equipment:
•
•
•
•

Concrete Mixer
Steel Hand Trowel
Grinding Wheel Attachment
Boyer Gun

Material:
•
•
•

Approved Concrete Patching Bag Mix suitable for Vertical and Overhead Repairs
Forms
Approved Curing Compounds
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6.4.6.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK
The repair procedures shown here represent typical procedures that may be used for this type
of repair. However, consult the Agency Bridge Engineer or Regional Bridge Construction
Engineer prior to performing this work in order to develop a project specific repair plan and to
obtain the necessary permits.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – REMOVAL
Preservation performed by maintenance crews may require the removal of significant areas of
unsound deck, superstructure or substructure concrete. Bridges with concrete deck,
superstructure, or substructure elements in Condition State 3 or 4 should be assessed for the
possibility of extensive removals. This assessment may include additional evaluation through
sounding, coring or sample removals conducted by the District safety team leader in
consultation with the Regional Construction Engineer if needed.

Maintenance Field Note:
The ‘trigger’ mechanism of the Boyer gun should not be pulled unless the tool’s point is resting against
the surface of the concrete you are trying to remove. Activating the Boyer gun without the tool point
pushing against a surface rapidly wears out internal parts of the rivet buster.

Remove damaged concrete with Boyer 30 guns so only sound concrete remains in place. If
extensive removal is required, consult the Agency Bridge Engineer or Regional Bridge
Construction Engineer prior to removal (refer to warning above).
Boyer guns heavier than 35 lbs. should not be used for removal. Pointed bits should be used
with caution. Boyer guns should not be run on the same area in a patch for any length of time,
because this fractures the sound concrete below and around the removal areas.
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Take appropriate measures for dust control.
STEP 4 – INSTALL FORMWORK
Install form work.
STEP 5 – MIX AND APPLY VERTICAL AND OVERHEAD PATCH MIX
Trowel the concrete mix onto the patch area at the recommended lift thickness in accordance
with the manufacturer’s recommendations.
After the product has set up, continue building up the repair area in accordance with the
manufacturer’s recommendations until the entire area is filled.
Place waste concrete into barrels and dispose of it properly. Compliance with the Stormwater
Pollution Prevention Plan requires containment and proper disposal of waste product.
STEP 6 – FINISH AND CURE
Level the surface with a hand screed and trowel to finish. Strip the formwork and grind the
edges smooth to match existing concrete. Allow the product to cure.

6.4.7 SPOT PAINTING STEEL MEMBERS
Spot painting is performed to protect against corrosion and section loss in localized areas of
paint failure. Areas such as those below open joints deteriorate more rapidly than others.
Observation of existing bridges indicates typical paint deterioration areas are located:
• At beam ends under expansion devices (especially hinges),
• At gusset plates especially on truss bridges,
• Bottom flanges in general, and
• Exterior faces of fascia beams.
Usually the interior beams are less exposed and in fairly good condition but should be checked
under joints.
Refer to Chapter 8 of the BMM for procedures and best practices for spot painting.

6.4.8 REPAIR NICKS OR GOUGES IN STEEL MEMBERS

Maintenance Field Note:
Gouges are more significant in tension members when the gouge is transverse to the direction of
primary stress in the member and should be assigned a higher priority.

Shallow nicks and gouges in steel members may induce cracking or deterioration around the
discrepancy. Since this type of damage would most likely occur due to a bridge hit by a high
load, it must be reported to your Agency Bridge Engineer and/or Regional Bridge Engineer.
CHAPTER 6 – FIELD GUIDE – SUPERSTRUCTURE & BEARINGS

6-46

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

If the depth of damage is transverse to the beam and is a maximum of 3/16”, the following repair
may be adequate. Consult your Agency Bridge Engineer or Regional Bridge Construction
Engineer prior to performing these types of repairs.
If a steel member has a nick or gouge that is longitudinal to the beam or that is greater than
3/16” in depth, contact the Agency Bridge Engineer or Regional Bridge Construction Engineer
for a repair method. For significant gouges, the exact location and net remaining section should
be documented in the bridge safety inspection report.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for Repair of Shallow Nicks
or Gouges in Steel Members is charged to Source Type Code 2829 Bridge Superstructure and the
Bridge Project ID.

6.4.8.1 Criteria and Frequency
Steel members should be checked for nicks and gouges during the routine bridge inspection as
well as after any reported traffic collision with the bridge.
6.4.8.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•

High Visibility Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
Dust Mask

Equipment:
•
•
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Painting Equipment
Power Source
Angle Grinder
Wire Wheel
Needle Scaler

Material:
•

Primer and Paint

6.4.8.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK
The repair procedures shown here represent typical procedures that may be used for this type
of repair.
If a steel member has a nick or gouge that is longitudinal to the beam or that is greater than
3/16” in depth, contact the Agency Bridge Engineer or Regional Bridge Construction Engineer
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for a repair method. For significant gouges, the exact location and net remaining section should
be documented in the bridge safety inspection report.

STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – GRINDING
Grind out the defect, blending the edges of the defect into the surface of the surrounding
material at a 1V: 10H slope. The ground surface of the steel shall be smooth without
discernable nicks or markings.
STEP 4 – CLEAN AND REPAINT
Clean the areas around the ground down steel. Prime and paint the exposed surface per
Chapter 8 of the BMM.

6.4.9 STRUCTURAL CRACK REPAIR IN STEEL MEMBERS

Structural cracks in steel members will continue to grow slowly in fatigue until they reach the
point of instability at which member fracture will occur. Any detected crack needs immediate
attention.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for repairs due to Structural
Cracks in Steel Members to Source Type Code 2829 Bridge Superstructure and the Bridge Project ID.

6.4.9.1 Criteria and Frequency
Steel members should be checked for cracks during the routine bridge inspection as well as
after any reported traffic impact. Any detected crack needs immediate attention.
6.4.9.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•

High Visibility Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
Dust Mask
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Equipment:
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
NDT Inspection Equipment (Magnetic-Particle, Dye Penetrant, or Ultrasonic)
Power Source
Drill / Drill Bits

Material:
•

Painting Materials

6.4.9.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK
The repair procedures shown here represent typical procedures that may be used for this type
of repair.

STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM if required.
STEP 3 – FIND CRACKS
Locate and determine the length and depth of the cracks using one of the following inspection
methods:
• Magnetic-particle,
• Dye penetrant, or
• Ultrasonic.
Maintenance Field Note:
If the District does not have expertise in these inspection methods, contact the Bridge Inspection Unit
in the Bridge Office for assistance.
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STEP 4 – TEST COUPON
After finding the end of the crack, core a minimum 3/4" diameter hole for cracks up to 3” in
length. For cracks longer than 3”, a larger hole is needed. Generally, the diameter should
equal 0.25 X the length of the crack, up to 4” in diameter.
Send the cored section "coupon” to the Structural Metals Engineer for testing to ensure the end
of crack has been arrested. If a core drill can’t be used due to crack location, drill the hole with
a steel bit and then contact the Structural Metals Engineer to test the drilled hole to ensure the
end of the crack has been arrested.
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STEP 5 – PRIME AND PAINT
Clean the areas around the ground down steel. Prime and paint the exposed surface as per
Chapter 8 of the BMM.
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6.4.10 INSTALLING STRENGTHENING PLATES ON STEEL BEAMS

Steel beams may need to be fitted with strengthening plates to safely support the dead and live
loads on the bridge deck due to overloading or deterioration.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for repairs, due to steel
beams which have been overloaded, is charged to Source Type Code 2829 Bridge Superstructure and
the Bridge Project ID.

6.4.10.1 Criteria and Frequency
Beams should be checked for issues resulting from excessive dead load or live load, or from
deteriorated sections in the beam, during the routine bridge inspection.
6.4.10.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•

High Visibility Safety Vest
Hard Hat
Eye, Ear, Hand, and Foot Protection
Dust Mask

Equipment:
•
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Paint Equipment
Power Source
Drill / Drill Bits
Jacking Equipment

Material:
•
•
•
•

Steel Channels or Flat Steel (pre-drilled)
High Strength Bolts
Painting Materials
Jacking Materials/Cribbing

6.4.10.3 Procedure and Best Practices
STEP 1 – PLAN THE WORK
The repair procedures shown here represent typical procedures that may be used for this type
of repair.
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Refer to Section 6.1 for additional jacking considerations.

Follow any necessary permitting and environmental guidelines.
Obtain all required equipment and materials.
In many cases, the holes can be pre-drilled in the strengthening plate prior to installation. After
reviewing the repair plan and procedures, place the material deemed appropriate for the repair
on a flat surface, such as a work bench or a stable surface. Measure out the locations of the
holes to be drilled so they match the plans. If using a magnetic drill with annular cutters of the
required size, completely drill one repair piece. Once completed, use this as a template for all
remaining plates that match the size of the repair and the plate. In many cases the bolt locations
may be of similar spacing even with different length repairs. The use of a template may save
time in multiple layouts.
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Clean and de-bur hole edges prior to painting. Sandblast and prime the back side (faying
surface) of the repair plate if directed by the Engineer. Consider applying the primer on the
repair plates ahead of time, especially if access to the repair area is a concern. Note: only
primer can be applied on the strengthening plates prior to bolting. Intermediate and finish coats
must be applied after installation bolting.
Make sure the paint is cured prior to heading out the site. Handle primed repair plates with care
so as not to damage the coating.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM. Remove the live load from the area of the
structure that will be repaired. Close the lane or bridge as needed so traffic is not over the
repair area.
STEP 3 – JACK BRIDGE
If necessary, or as directed by the Engineer, relieve the dead load stress on the beams by
uniformly jacking the beams up at mid span according to the jacking plan developed in Step 1.
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STEP 4 – CENTER CHANNELS AND DRILL HOLES
At the repair site, position the pre-drilled plate in accordance with the plan at the repair location.
Clamp the “template” (the original repair plate) to the web or repair area. Use the previously
drilled holes as a guide for the magnetic drill and annular cutters. Drill the corner holes. Place
bolts in the corner holes and tighten as needed to secure the plate in place as the remaining
holes are drilled.

STEP 5 – CLEAN, PREPARE AND PAINT (IF REQUIRED) THE EXISTING SURFACE
Remove the plate, unless otherwise directed, in order to clean the existing surface of shavings
and other contaminants. Wipe off the repair surface and the plate with a clean, dry rag. If
necessary, prepare the surface with a wire brush to obtain a flat surface to bolt against. Hole
edges need to be de-burred prior to cleaning, painting or fitting up the new member.
Depending on the project, the repair plan may require sandblasting and priming the existing
surface.

STEP 6 – FASTEN CHANNELS AND BEAM TOGETHER
Employ proper bolt tightening procedures. Refer to the following
guidance:
• MnDOT Standard Specifications (Spec. 2402)
• MnDOT Bridge Construction Manual, Steel Bridge
Construction
• RCSC specification for Structural Joints Using High-Strength
bolts
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Following surface preparation and priming (if required), position the plate on the repair location
once more and insert the high strength bolts. Slide another plate over the bolts on the other
side of the web and tighten the beam and repair plates together in the bolt pattern identified by
the Engineer and in accordance with proper bolt tightening procedures.

STEP 7 – LOWER SUPERSTRUCTURE
Progressively lower jacking system to ensure equal distribution of dead load to the beams.
STEP 8 – PAINT REPAIR AREA (IF REQUIRED)

Paint the exposed repair surface and bolt heads if required per the project specific plan.
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6.5 OTHER SUPERSTRUCTURE REPAIRS
Other superstructure repairs may be warranted based on the condition of the element and will
require a site specific repair plan including, but not limited to:
•
•
•
•
•

Straightening a steel truss member,
Replacement of a truss tension member,
Repair of a truss chord member,
Replacement of a truss vertical member, and
Repair of a truss floor beam.
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