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5.1 JOINTS – PREVENTIVE MAINTENANCE
Maintenance associated with joints are key preventive maintenance activities that prevent
accelerated deterioration of other elements.
Deck joints may be classified into six general types:
•
•
•
•
•
•
•

Strip Seal Deck Joint
Poured Seal Joint
Compression Deck Joint
Modular Deck Joint
Open Deck Joint
Assembly Deck Joint
Approach Relief Joint

Joints left unmaintained can cause serious deterioration to a bridge. Problems associated with
leaking deck joints include accelerated deterioration of beams, pier caps, columns and bridge
seats, corroded or frozen expansion bearings, slope washout, and voids under slope paving or
riprap slope protection. If the joint cannot be sealed effectively to prevent leakage, it should be
reestablished.

A joint which becomes tightly closed or too wide does not allow for design movement and can
be especially damaging to the bridge. A tight joint may cause the deck to rise off of the beams
or induce stress into other elements due to the restricted movement. All restricted joint
openings should be restored as soon as possible to prevent further damage.

5.2 STRIP SEAL DECK JOINTS
A strip seal expansion joint is typically located over the top of a bridge parapet abutment and
allows for the expansion and contraction of the bridge.
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These joints are designed to permit the longitudinal movement and small rotations of bridge
decks due to changes in environmental condition, live loads and physical changes on the
structural materials, such as creep and shrinkage. A strip seal expansion joint is a closed joint
system that seals and protects the supporting substructure and superstructure elements from
water, debris and harmful salt concentrations. The strip seal consists of steel extrusions and a
single waterproof neoprene gland. The neoprene gland is shown in green in the figure below:
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Perform joint assessments during bridge inspection and flushing activities to determine if any
repairs are needed. A strip seal joint filled with debris is very hard to assess. Regular cleaning
of the joint allows the crew to check if the gland requires maintenance. Debris in the joint can
also hamper joint movement and cause gland damage.
During the assessment, examine the joint for skew, offset or any evidence that the joint is
restricted or beyond the limits of expansion. Also check the joint for proper anchorage and the
adjacent deck for spalling. Assess for leakage by checking the gland for any punctures, tears or
sections that are pulled loose or by examinging the area underneath the joint for water or debris
accumulations.
If there are any gland pull-outs or tears found during the assessment, gland repairs should be
scheduled. If there is any evidence that the joint is restricted beyond the limits of expansion,
misaligned or not functioning as intended, the joint may need to be re-established.
Maintenance of these joints is important in order to allow for movement and to protect and
preserve the elements below the joint. Leaking joints that are left unrepaired can cause
accelerated deterioration to underlying elements, such as bridge seats, end diaphragms, pier
caps, bearings and beam ends.
Check plow fingers to determine if any are loose or missing. See Section 5.2.4 for plow finger
maintenance.

5.2.1 STRIP SEAL GLAND REPAIRS
Strip seal gland repairs consist of repairing torn or punctured glands with a rubber repair
product.
An eLearning module for strip seal gland repair is available for MnDOT employees on the
Learning Center as course BRDG00035 STRIP SEAL NEOPRENE GLAND REPAIR and for
other agencies on the MnDOT Bridge Training website.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for strip seal gland repairs
is charged to Source Type Code 2827 Bridge Expansion Joints and the Bridge Project ID.
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5.2.1.1 Criteria and Frequency
Strip seal glands that are torn, punctured or pulled loose from the extrusion require gland
repairs.

5.2.1.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•
•

High Visibility Safety Vest
High Visibility Safety Cap
Ear Protection
Foot Protection
Eye Protection of Face Shield
Nitrile Gloves (Refer to SDS)

Equipment:
•
•
•
•
•
•

Electric Drill with Wire Brush or Sanding Disk Attachment or Other Suitable Roughening
Tool
Air Compressor with Nozzle
Mixing Bucket
Hand Held Wire Brush
Mixing and application tools
Traffic Control Devices

Material:
•
•
•
•

Belzona, Loctite® Fixmaster® Rapid Rubber Repair, DS Brown strip seal gland repair kit
or other suitable gland repair product
Compatible Cleaner and Degreaser
Compatible Elastomer Conditioner or Etching Agent
Fabric/Gland Material
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BELZONA:
Belzona is a fast curing two part polyurethane resin designed for fast repair of rubber
components that provides protection against wear, impact and abrasion. The product can be
purchased as a kit or in smaller packets depending on the project size.

LOCTITE:
Loctite® Fixmaster® Rapid Rubber Repair is also a two part urethane product that is designed
to repair rubber and other parts quickly and durably. The Loctite product is supplied in two
tubes and requires a special caulk gun for application.
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5.2.1.3 Procedure and Best Practices – Belzona
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 2 – PREPARE THE SURFACE
Prepare the surface in accordance with manufacturer’s recommendations to ensure a
successful repair.
Blow out the dirt and debris from the damaged area with an air compressor.
Next, mechanically roughen the surface of the gland repair area using an electric drill with a wire
brush or sanding disk attachment in order to provide a more suitable bonding surface for the
adhesive. Other suitable roughening tools, such as a handheld wire brush, can also be used to
roughen the gland surface. Be careful not to roughen too deep into the gland.

After all loose surface contamination is removed, clean and degrease the repair area with
Belzona cleaner and degreaser or other cleaner or degreaser recommended by the
manufacturer.
STEP 3 – MIX THE PRODUCT
It is extremely important to follow the product manufacturer’s recommendations for
implementing appropriate safety measures and best practices.
All application tools and equipment should be readily available BEFORE mixing the two parts as
the material will solidify within minutes.
BELZONA:
Click on the link for Belzona 2311 Instructions For Use
Click on the link for Belzona 2211 Instructions For Use
CHAPTER 5 – FIELD GUIDE – JOINTS
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When using Belzona, clean and degrease the repair area with the Belzona cleaner and
degreaser. Next, apply the Belzona elastomer conditioner to the repair area with a brush.
Cleaning, degreasing and conditioning are important steps to ensure that the elastomer repair
product will adhere to the gland. Once the conditioner is dry to the touch, prepare the Belzona
elastomer repair product for application.
Mix the two parts thoroughly and in accordance with the manufacturer’s recommendations to
achieve a uniform material free of any streakiness.
The product will solidify in minutes, so be prepared to apply the repair mixture as soon as it is
mixed.

STEP 4 – APPLY THE PRODUCT
BELZONA:
To apply, spread a thin layer of the repair mixture onto the gland with the applicator supplied in
the kit. This product can be contoured to the profile of the repair area if applied properly and in
accordance with the manufacturer’s recommendations.
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Place the fabric on the repair area and spread another thin layer of the Belzona mixture on top
of the fabric. Follow all recommended procedures to ensure the patch will last.
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Once the mixture is appropriately placed, discard any unused material. Clean the mixture and
application tools with the Belzona cleaner and degreaser immediately after use.
5.2.1.4 Procedure and Best Practices – Loctite
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 2 – PREPARE THE SURFACE
Prepare the surface in accordance with manufacturer’s recommendations to ensure a
successful repair.
Blow out the dirt and debris from the damaged area with an air compressor.
Next, mechanically roughen the surface of the gland repair area using an electric drill with a wire
brush or sanding disk attachment in order to provide a more suitable bonding surface for the
adhesive. Other suitable roughening tools, such as a handheld wire brush, can also be used to
roughen the gland surface. Be careful not to roughen too deep into the gland.

After all loose surface contamination is removed; clean and degrease the repair area with
Loctite® Flexmaster® Flex Cleaner or other cleaner or degreaser recommended by the
manufacturer.
STEP 3 – MIX THE PRODUCT
It is extremely important to follow the product manufacturer’s recommendations for
implementing appropriate safety measures and best practices.
All application tools and equipment should be readily available BEFORE mixing the two parts as
the material will solidify within minutes.
Click on the link for Loctite Instructions For Use.
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Prior to applying the Loctite product, the area must be cleaned and degreased as specified by
the product manufacturer. The manufacturer also recommends preparing the repair area with a
compatible etching agent in order to improve adhesion of the rubber repair material.
After cleaning and prepping the surface, the Loctite Rapid Rubber Repair product can be
applied. Insert the cartridge into the application gun and use light pressure on the trigger to
start the plunger into the cylinders. Remove the cartridge cap and expel a small amount of
adhesive to ensure both sides are flowing evenly and freely.
Attach the static mixing nozzle to the end of the cartridge and begin dispensing the adhesive.
The two parts are mixed at the tip of the applicator. Dispose of the first 3-5 cm from the mix
nozzle as it may not be sufficiently mixed. Work quickly as the material will begin to cure in the
static mixer.

STEP 4 – APPLY THE PRODUCT
Dispense both parts onto the gland repair area. Spread the material into a thin layer onto the
repair area. Only apply enough to complete the patch. Work the product onto the repair area to
allow maximum surface contact and adhesion. Work quickly as this repair product will begin to
cure within minutes, especially in high temperatures.
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Place the fabric on the repair area and spread another thin layer of mixture on top of the fabric.
Follow all recommended procedures to ensure the patch will last.

It is not necessary to use all of the urethane in the cartridge in one application. The static
mixing nozzle can serve as a seal. The static mixing nozzle should be discarded and replaced
with a fresh static mixing nozzle for the next application.

5.2.2 STRIP SEAL GLAND REINSTALLATION
Reinstalling strip seal glands may include removing and replacing gland sections or simply
reinstalling a loose section of gland.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material for reinstalling strip seal
glands to Source Type Code 2827 Bridge Expansion Joints and the Bridge Project ID.

5.2.2.1 Criteria and Frequency
Sections of gland that are pulled loose or torn need to be reinstalled or replaced.
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5.2.2.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•
•

High Visibility Safety Vest
High Visibility Safety Cap
Nitrile Gloves (Refer to SDS)
Foot Protection
Ear Protection
Eye Protection or Face Shield as needed

Equipment:
•
•
•
•
•

Welder
Acetylene Torch
Drill with Wire Wheel Attachment
Compressor
Traffic Control Devices

•

Sandblaster
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Skid Steer with Chain or Other Strip Seal Gland Removal Tools
Strip seal neoprene glands are difficult to remove and most bridge crews have fabricated
tools and equipment attachments to help them with the task of removing a strip seal
neoprene gland.

•

Strip Seal Gland Installation Tools
Special gland tools are fabricated by bridge crews to assist with gland repair and
replacement. Because there are different types of strip seal glands and extrusions, hand
tools with various shaped ends are required to push the gland ears into the extrusion in
order to achieve full bond with the adhesive and effectively seal the joint. It is important
to note that these tools have a blunt end so as not to puncture the gland. Goose neck
crow bars or siding bars with the long blunt ends work well. Some crews have also
purchased pneumatic installation tools to assist with this process.
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Material:
•

Gland Adhesive, such as Watson Bowman Wabo Prima – Lub

•
•

Welding Rod
Neoprene Gland
The neoprene gland within a strip seal expansion joint is specific to the type of strip seal
extrusion. Some of the major differences are the shape, width and “ears” of the
neoprene gland that fit into the extrusion. A list bridges with their associated strip seal
gland type is available on the Bridge Reports Webpage - Strip Seal List Report.
Contact the Fabrication Metals Engineer in the MnDOT Bridge Office for more
information.
The images below represent strip seal types that have been used in Minnesota since
1974.
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5.2.2.3 Procedure and Best Practices
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
Ensure you have the correct gland if removal and replacement is required. The neoprene
gland within a strip seal expansion joint is specific to the type of strip seal extrusion. A list
bridges with their associated strip seal gland type is available on the Bridge Reports Webpage Strip Seal List Report.
STEP 2 – BLOW OUT THE GLAND
Blow out the gland portion of the joint with compressed air to remove any dirt and debris.
STEP 3 – REMOVE GLAND
If only a small section of gland has popped out, use a goose neck crow bar or other blunt tool to
pull and hold the gland away from the extrusion, thereby exposing the internal groove of the
extrusion for cleaning and preparation.
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If the gland is damaged, it will require removal. Remove the damaged strip seal gland or gland
section. There are multiple methods that can be used to remove a gland.
Removal using a Skid Steer with Chain:

Removal using Hand Tools:
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Removal using a Skid Steer Attachment:

STEP 4 – PREPARE THE SURFACE
When replacing a portion of a strip seal gland or the entire gland the old adhesive must be
removed completely or the new installation will not be effective.
If only a small section of gland has popped out, blow out the exposed extrusion internal groove
area with compressed air. Once the internal groove is clear of dirt and sand, remove as much
adhesive as possible with a small drill with a wire wheel attachment. Scrape out the remaining
adhesive using tools, such as bent screwdrivers, where the wire wheel can’t reach.
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The hardest area to access and clean is the inside top of the extrusion.
Blow the repair area again with compressed air.
If a large section of gland or the entire gland is removed, the old adhesive can be removed from
the extrusion grooves by an acetylene torch, other specialized tools fabricated by the bridge
crew or sandblasting. Do not sandblast to remove glue unless absolutely necessary as sand
blasting can ‘profile’ the steel which may make another gland repair in the same area more
difficult.
Acetylene Torch:

Sandblasting:
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STEP 5 – REPAIR EXTRUSION
Perform and weld any extrusion repairs that are needed before the gland is installed.

STEP 6 – CUT GLAND MATERIAL (IF NEEDED)
Lay out the gland material and cut to length, making sure to include turn up areas. Neoprene
material should be sized to accommodate the anticipated movement as well as the in place
opening.

If the entire gland requires replacement, the gland should be continuous where possible. If a
splice is needed, butt glands together and add a patch using a neoprene patch product such as
a Belzona, Loctite or DS Brown repair kit to prevent leakage.
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STEP 7 – APPLY ADHESIVE
Apply gland adhesive to both the gland and the internal groove of the extrusion. There is a
limited amount of time from when the adhesive is applied to the material before it sets up and
becomes harder to work with.

STEP 8 – INSTALL GLAND
Using the goose neck crow bar or other blunt end tool, push the bottom lip of the gland into the
extrusion groove. The top lip will still be exposed.
Push the top lip of the gland into the groove with one tool. Use the other tool to roll the gland up
into place where the gland begins to bulge. You should be able to feel it catch and then the
rubber should be flush against the steel.
Work both sides of the gland into the extrusion at the same time. Some crews may have a
pneumatic installation tool to streamline this process.
Maintenance Field Note:
Ensure that the gland installation tools are blunt so they do not damage the neoprene gland as it is
pushed into the extrusion.
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By proceeding with this method of pushing in the top lip with the first tool and rolling the gland
into place with the second tool it is possible to "walk" the tools down the joint. Re check the
gland for any low spots and roll these into place.

Continue installing the gland into the barrier section as shown in the figure below.
Maintenance Field Note:
Cut off the gland end at the end of the kick-up so it is horizontal in the installed position and not
perpendicular to the end of the extrusion. This prevents water from leaking over the top of the kick-up.
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The above figure is from MnDOT’s standard bridge detail 5-397.627(A) Waterproof Expansion
Device with Type F Barrier.
STEP 9 – REINSTALL COVER PLATE
After the gland is successfully installed, reinstall the cover plates on the barriers.

CHAPTER 5 – FIELD GUIDE – JOINTS

5-26

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

STEP 10 – INSTALL PLOW FINGERS (IF NEEDED)
Now that the gland replacement is complete, weld plow fingers, if needed, onto the extrusion.
See Section 5.2.4 for more information.

5.2.3 STRIP SEAL JOINT REPLACEMENT
Strip seal joint replacement includes removing the entire joint, including the extrusions, by saw
cutting the adjacent concrete and then replacing with a new strip seal expansion joint.
The neoprene gland is shown in green and the extrusions are shown in red in the figure below.
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Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Materials associated with
re-establishing joints is charged to Source Type Code 2846 Joint Re-establishing and the
Bridge Project ID.
5.2.3.1 Criteria and Frequency
Strip seal joints may need to be replaced for a variety of reasons, including:
•
•
•
•

the joint is too tight,
the joint is overextended,
there is extensive concrete deterioration along the joint, or
the steel extrusion is corroded and can no longer hold the gland in place.

CHAPTER 5 – FIELD GUIDE – JOINTS

5-28

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

5.2.3.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•
•
•
•
•
•
•
•

High Visibility Safety Vest
Hard Hat
Safety Glasses
Hearing Protection
Welding Helmet
Face Shield (when needed)
Nitrile Gloves (Refer to SDS)
P95 Dust Mask
Heavy Flame Resistant Gloves (Welding)
Safety Clothes (Welding)
Tyvek Suit (Refer to SDS)
Foot Protection

Equipment:
•
•
•
•
•
•
•
•
•
•
•

Skid Steer and Chain (or other gland removal equipment or tools)
Air Compressor
Concrete Saw
Peanut Buster
Boyer Gun
Strip Seal Gland Installation Tools
Concrete Finishing Tools
Concrete Mixer or Ready Mix Truck
Wheel Barrow
Sandblaster
Traffic Control Devices
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Material:
•
•
•
•
•
•
•
•
•
•
•

Steel Extrusion
Neoprene Gland
Gland Adhesive, such as Watson Bowman WABO Prima – Lub
Flat Steel (Plow Fingers)
Epoxy Coated Reinforcing Steel
Welding Rod
Black Diamond Blasting Media
Plywood or Styrofoam
C-Clamps, Angles, Square Tubing and Flat Plate Steel (or other materials as needed to
fabricate a method for holding the extrusion in place during the concrete pour)
Anchorages
Ready Mix Concrete

5.2.3.3 Procedures and Best Practices
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 2 – REMOVE GLAND
Before removing the extrusion from the deck and approach or paving block (depending on the
bridge design), remove the gland from the extrusion.
Most bridge crews have their own system to accomplish gland removal. In the photos shown,
the crew is using a chain and skid steer to pull the gland from the extrusion.
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STEP 3 – SAW CUT
Saw cut 1” into the concrete surface to remove joint. Take appropriate measures for dust
control.
In the photo shown below, a paving block was not used on top of the abutment, so the crew was
required to cut into the approach panel. The crew cut 1’-6” on each side of the joint to make the
repair.

STEP 4 – REMOVE CONCRETE AND STEEL EXTRUSION
Initial removal of the strip seal extrusion and the adjacent concrete can be done with machinery;
however, care must be taken not to damage the rebar in the deck or approach panel.
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Use boyer guns to accomplish final prep work for the removal of concrete adjacent to and
underneath the deck and approach panel reinforcing steel. Take appropriate measures for dust
control.

STEP 5 – CLEAN AND INSTALL REINFORCING STEEL
Once the concrete is removed, sandblast and clean the existing reinforcing steel. Take
appropriate measures for dust control. If the existing reinforcing steel is epoxy coated, recoat
any damaged areas with a two part epoxy paint as recommended by the manufacturer.
Install transverse epoxy coated rebar and tie to the existing reinforcing steel before installing the
new extrusion.
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STEP 6 – DETERMINE EXPANSION JOINT SIZE
When reinstalling a strip seal joint, consideration must be taken to place the extrusion at the
correct opening width.
Use the following tables from the Bridge Construction Manual, Chapter 350 (Page 39) to
determine the correct width given the temperature and space available. If bridges are heavily
skewed, curved or complex, please consult the MnDOT Bridge Office or Agency Bridge
Engineer for additional consideration regarding installation width.
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STEP 7 – INSTALL STRIP SEAL EXTRUSION
After the correct width for the extrusion is established, use plywood or Styrofoam to protect the
gland opening and to keep the extrusion set at the proper width.
Tie the extrusion to the deck and approach reinforcing steel.
Develop and implement a method to hold the extrusion in place at the correct depth during
concrete placement. Recess the extrusion 1/8”. If plow fingers are required, recess the
extrusion ½” to accommodate 3/8” plow fingers.
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To hold the extrusion in place, this crew used:
•
•
•

Large C-clamps to hold the extrusion tight against the plywood.
Angle iron welded to 1” square tubing that is anchored to the deck and approach.
3/8” flat steel plate tack welded to the 1” square tubing and the extrusion.

STEP 8 – PLACE CONCRETE
Maintenance Field Note:
Protect the extrusion during concrete placement using duct tape or other method.
Place concrete within the repair area in one lift. Finish the concrete surface. Disconnect one
side of the welded flat iron on the extrusion to allow for expansion after the concrete is poured.
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Apply curing compound. Allow concrete to cure for 7 days, if time allows or as recommended
by the manufacturer.

STEP 9 – CUT GLAND MATERIAL
After the concrete is allowed to cure, the gland can then be installed. Lay out the gland material
and cut to length, making sure to include turn up areas. Neoprene material should be sized to
accommodate the anticipated movement as well as the in place opening.
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If the entire gland requires replacement, the gland should be continuous where possible. If a
splice is needed, butt glands together and add a patch using a neoprene patch product such as
a Belzona, Loctite or DS Brown repair kit to prevent leakage. The location of the butt splice
should be at the edge of lanes or where direct vehicular traffic contact is limited.
STEP 10 – APPLY ADHESIVE
Apply gland adhesive to both the gland and the internal groove of the extrusion. There is a
limited amount of time from when the adhesive is applied to the material before it sets up and
becomes harder to work with.
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STEP 11 – INSTALL GLAND
Using the goose neck crow bar or other blunt end tool, push the bottom lip of the gland into the
extrusion groove. The top lip will still be exposed.
Push the top lip of the gland into the groove with one tool. Use the other tool to roll the gland up
into place where the gland begins to bulge. You should be able to feel it catch and then the
rubber should be flush against the steel.
Work both sides of the gland into the extrusion at the same time. Some crews may have a
pneumatic installation tool to streamline this process.
Maintenance Field Note:
Ensure that the gland installation tools are blunt so they do not damage the neoprene gland
as it is pushed into the extrusion.

By proceeding with this method of pushing in the top lip with the first tool and rolling the gland
into place with the second tool it is possible to "walk" the tools down the joint. Re check the
gland for any low spots and roll these into place.
Continue installation into the barrier section. Apply the lubricant adhesive to the seam between
the rubber gland and steel extrusion prior to installation.
Maintenance Field Note:
Cut off the gland end at the end of the kick-up so it is horizontal in the installed position and not
perpendicular to the end of the extrusion. This prevents water from leaking over the top of the kick-up.
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STEP 12 – REINSTALL COVER PLATE
After the gland is successfully installed, reinstall the cover plates on the barriers.

STEP 13 – INSTALL PLOW FINGERS (IF NEEDED)
Now that the joint replacement is complete, weld plow fingers, if needed, onto the extrusion.
See Section 5.2.4 for more information.
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5.2.4 INSTALLING PLOW FINGERS
To prevent snowplows from damaging expansion joints, plow fingers (or plow straps) can be
installed across the joint.
Typically, plow fingers are only installed on bridges with expansion joints with skews between
15 to 50 degrees to prevent damage to snow plowing equipment which can catch in the joint.
Installing plow fingers is considered reactive maintenance.
Maintenance Field Note:
Send reminders to snowplow supervisors each fall for the snow plow operators to turn their
underbody blades and to not use down pressure while crossing bridge joints.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Material associated with
installing plow fingers or straps is charged to Source Type Code 2843 Plow Straps and Curb
Plates and the Bridge Project ID.
5.2.4.1 Criteria and Frequency
Each spring, bridges should be assessed for damage to joint extrusions caused by underbody
snowplows. If damage is occurring, plow fingers should be considered. Joints with plow fingers
should also be monitored prior to and during snow and ice season to ensure the plow fingers
are not damaged, loose or missing.
Plow fingers are also rated as part of a bridge safety inspection in accordance to the defect
guidance for Element 815 in the MnDOT Bridge Inspection Field Manual. Any bridge with
Element 815 in condition states 2, 3 or 4 is an indication that plow fingers are missing.
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5.2.4.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•
•
•
•
•

High Visibility Safety Vest
Hard Hat
Welding Helmet
Safety Clothes (Welding)
Heavy Flame Resistant Gloves
Foot Protection
Safety Glasses
Hearing Protection
Foot Protection (Leather boots with a 6-8" inch ankle coverage or steel toed boots)

Equipment:
•
•

Welder
Traffic Control Devices

Material:
•
•

Flat Steel (Plow Fingers)
Welding Rod

5.2.4.3 Procedures and Best Practices
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 2 – DETERMINE PLACEMENT
Plow fingers should be placed across the joint (out of wheel tracks) and secured to the side of
the joint facing traffic. Plow fingers can be installed with the skew or perpendicular to the joint.
The shorter plow finger is installed perpendicular to extrusion. These have lasted longer than
skewed fingers in some districts.
Variable thickness of the metal plow fingers may be used to make adjustments for joint device
depth differentials.
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Refer to the following figures:
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STEP 3 – GRIND WELD AREA
Prior to welding, remove the galvanized coating in the weld area by grinding.
STEP 4 – CLEAN WELD AREA
Clean the weld area with compressed air.
STEP 5 – WELD PLOW FINGERS
Fill the gland under the repair area with water, ice or sand to prevent heat damage to the gland.
Weld a 3/8 inch x 3 inch wide metal finger across the joint, out of the wheel tracks if possible, as
shown in Detail A below.

Install plow fingers in the same direction that the snowplows travel.
•
•
•
•
•
•

Prior to welding, remove the galvanized coating in the weld area by grinding.
All welding shall be done with a 1/8” diameter low hydrogen smaw electrodes
type e7016 or e7018.
Weld pass one in areas A and B first, then area C (Refer to Detail B).
Follow with passes two and three in same order, as shown in Detail B and Section D-D.
Remove all weld slag and other residue between passes.
Allow at least 5 minutes of cooling time between each of the nine welding passes.
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5.3 POURED DECK JOINTS
Poured joints are formed or sawn in the bridge deck or approach panel and are sealed with a
pourable sealant. These joints are typically located over the pier in prestressed concrete beam
bridges and in the approach panels to control cracking. For parapet style abutment bridges, a
construction joint is formed at the end block between the bridge deck and the approach panel as
shown in the photo below. This joint is sealed with a pourable sealant.
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Typical maintenance for poured joints includes sealing on a regular interval in order to prevent
chloride infiltration and erosion. Chlorides that reach the reinforcing steel and/or the underlying
elements can cause accelerated deterioration. In addition, regular maintenance must be
performed on the approach panel joints and the end block joint to prevent the material under the
approach panel from washing out.

5.3.1 POURED DECK JOINT SEALING
Poured joint sealing involves cleaning the joint and sealing with hot rubber or a silicone sealant.
An eLearning module for poured joint sealing is available for MnDOT employees on the
Learning Center as course BRDG00038 JOINT SEALING EQUIPMENT AND PROCEDURES
and for other agencies on the MnDOT Bridge Training website.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment, and Materials for all work
associated with Poured Deck Joint Sealing is charged to Source Type Code 2847 Poured and
Relief Joint Sealing and the Bridge Project ID.

5.3.1.1 Criteria and Frequency
Poured joint sealing is recommended every four years, or as often as needed to maintain a seal.
Typically, the amount of material remaining in the joint will dictate the resealing schedule. It is
helpful to document the condition of the joint sealant during the bridge inspection and following
bridge flushing in order to determine when sealing is needed.
5.3.1.2 Equipment and Materials
Personal Protection Equipment:
•
•
•

High Visibility Safety Vest
High Visibility Soft Cap
Supplied Air
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Work Gloves
Sandblasting Hood
Foot Protection
Eye Protection
Hearing Protection
Tyvek Coveralls

Equipment:
•
•
•
•
•

Temporary Traffic Control Devices
Tool Truck/Van
Sandblaster
Air Compressor
Chop Saw with Wire Wheel Attachment

•
•

Hot Pour Machine or Caulk Gun (depending on the type of sealant used)
Concrete Saw (if needed to reestablish the joint opening)
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Material:
•
•

Closed Cell Backer Rod (compatible with the sealant type)
Sealant
There are two different types of sealant material used by MnDOT bridge maintenance
crews to seal bridge poured deck joints:
•
•

Hot Pour Rubber
Silicone Sealant

Hot Pour Rubber
Approved hot pour rubber joint compound must conform to one of the following in the
Minnesota Standard Specifications for Construction, Materials Lab Supplemental
Specifications:
•

3725 – Joint and Crack Sealer (Hot-Poured, Extra Low, Modulus, Elastic Type) joint
and crack sealer.

Silicone Sealant
Approved silicone sealants must conform to the following specification number in the
Minnesota Standard Specifications for Construction, Materials Lab Supplemental
Specifications:
•

3722 – Silicone Joint Sealant

Review the Safety Data Sheet (SDS) for the material that will be applied to determine
the appropriate personnel protective equipment when working around these materials.
Also, note the flash point of the material.
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5.3.1.3 Procedures and Best Practices
STEP 1 – PLAN THE WORK
Measure the joint width in order to select the correct backer rod size. The size of the backer rod
and the required installation depth are dependent on the width of the joint as shown in the
following table:

Select sealant type.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 3 – CLEAN JOINT
In order to ensure that the product will be effective, care must be taken to thoroughly clean the
joint.
If the old joint sealant material does not need to be removed, blow the failed sealant areas with
compressed air prior to reapplying the sealant.
Where complete replacement of the sealant is necessary, remove the old material and other
contaminants. All existing joint material needs to be removed before resealing can be
performed. Continue cleaning the joint with compressed air to remove the dirt, dust and debris
that have collected in the joint. Take appropriate measures for dust control.
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STEP 4 – VERIFY DIMENSION OF JOINT
Verify that the joint is wide enough to ensure the sealant will be effective. The sealant must be
able to expand and contract without pulling away from the vertical face of the concrete at the
joint.
The joint must also be deep enough to accommodate both the backer rod and the sealant. Joint
ratios should be 2:1 (2 units of width for 1 unit of depth). Saw-cutting may be required to
reestablish the joint opening if it does not meet these requirements.
Once the joint dimension is verified and the joint itself is free of dirt and debris, lightly sandblast
or mechanically clean. Take appropriate measures for dust control.
When sandblasting, there are several steps and precautions that need to be followed.
•
•

The operator must wear a supplied oxygen hood or helmet to protect eyes and lungs
from the sandblast material.
The operator must also be cognizant of the traveling public and keep the sandblast
nozzle directed away from passing traffic. A traffic spotter should assist the sandblast
operator and warn of any approaching hazards.

Mechanically cleaning with a wire wheel mounted on a chop saw is an alternate way to prepare
the joint.
The joint needs to be clean and dry prior to installing the sealant. Immediately before sealing
the joints, clean with compressed air. Do not apply sealant to joint faces that are wet or damp.
STEP 5 – SELECT AND PLACE BACKER ROD
The next step consists of placing the proper backer rod into the cleaned and prepared joint.
Backer rods also come in various sizes to accommodate different joint widths.
Install the backer rod at a depth that allows sufficient room for the pumping up of debris from
below the joint without affecting the sealant adhesion. The depth is measured from the
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pavement surface to the top of the backer rod. The size of the backer rod and the required
installation depth are dependent on the width of the joint as shown in the following table.

The backer rod may be installed by hand, but a roller device to aid in placement can be easily
constructed. This device will not only speed installation but also ensure that the backer rod is
placed uniformly at the proper depth.
In cases where the pavement is faulted or where future surface grinding may be anticipated, the
backer rod (and sealant) may be installed deeper than normal; however, the sealant bead
thickness should not be increased.

STEP 6 – SILICONE SEALANT METHOD
The following steps are recommended when applying a silicone sealant to seal bridge poured
deck joints.
After the correct backer rod is placed into the joint, the sealant can be applied. Place the
silicone sealant in one lift. The thickness of the lift depends on the joint width. Typically one
worker applies the silicone material using an air powered caulk gun, while another worker uses
a tool to ensure the caulk seals against both sides of the joint. In no case should the thickness
of the sealant be more than half the width; for example, in a ½ inch wide joint, the thickness of
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the sealant should not exceed ¼ inch or a ratio of 2:1. This ratio allows the sealer to expand
and contract without pulling away from the vertical face of the concrete at the joint.

*Volumes will vay depending on joint design, tooling techniques, backer rod placement and
waste. Crumb rumbber estimating requirements are the same as silicone, but can’t be
measured by the tube. A 32 pound block of crumb rubber is the equivalent of twelve thirty
ounce tubes of silicone or urethane.

Tool the sealant to ¼” below the concrete surface. As with the application of any silicone
sealant, tooling the material into the joint substrate is the only way to achieve an effective and
long lasting seal.

Traffic can be placed on the bridge once the silicone sealant is set. Refer to the manufacturer’s
data sheets for cure time. Typically the sealant will have a cure time of one hour or less in
standard conditions.
STEP 7 – HOT RUBBER SEALING METHOD
The following steps are recommended when applying hot rubber to seal bridge poured deck
joints.
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Following backer rod installation, the hot pour sealer can be applied.
As with any bridge maintenance project, safety should always be at the forefront of the work.
•
•
•

Use heating equipment as recommended by the hot pour sealant manufacturer.
Do not melt more rubber than what is needed for that day.
Take care when loading a hot rubber machine so that the material does not splash back
onto you or others.

After heating the sealer material to the appropriate temperature specified by the manufacturer,
maintain the material temperature until placement. Place the sealer materials within four hours
after the initial heating to the application temperature. Ensure that the hot rubber is not applied
over the backer rod when the material is too hot. If the backer rod melts, an excess of material
will be used to fill the joint thus interfering with joint performance.
Place the hot pour joint sealer in accordance with the manufacturer’s recommendations and as
outlined in the following figure. Place the hot pour joint sealer in two equal lifts. The total
sealant thickness depends on the joint width (see table). In no case should the thickness of a
sealant be more than half the width; for example, in a 1/2 inch wide joint, the thickness of the
sealant should not exceed 1/4 inch or a ratio of 2:1.
Apply even pressure on the trigger in order to ensure that the hot pour is placed evenly along
the length of the joint. Take care not to place the sealant too thick because it will affect the
sealant performance.
Allow sufficient room below the sealant and backer rod for debris to pump up without disturbing
the new sealant. Tool the sealant to ¼” below the concrete surface.
The following figures assist in good design and poor design practices for hot rubber sealing.
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Traffic can be placed on the bridge once the hot pour is cooled to the temperature
recommended by the manufacturer and no longer tacky. This can take 15 to 90 minutes
depending on the sealant used and the weather conditions onsite. If traffic needs to be placed
on the bridge before the hot pour is set, tissue paper can be rolled on top of the joint.

5.4 MODULAR DECK JOINT
A modular expansion joint system is typically used when the movement of a bridge exceeds the
capacity of a single strip seal joint. Modular expansion joints are comprised of two or more
adjacent waterproof seals.
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Typical maintenance for these types of joint systems are is similar to that of a strip seal. Refer
to Section 5.2 for more information.

5.5 OPEN DECK JOINT
An open deck joint is a 1 ½ inch opening with steel protection angles on the edges of the joint.
Most of the open deck joints on the trunk highway system have been eliminated, although local
agency bridges may still have open deck joints.
Aside from annual flushing, the need for maintenance of these joints is minimal. In some cases,
the protection angles become loose and bent by traffic or maintenance of the roadway surface
and need to be repaired. Depending on the issue, the joint may be temporarily repaired by
cutting off the loose or bent protection angles at the concrete. If a more permanent repair is
warranted, the damaged area is typically removed and replaced.
If major reconstruction of these joints is necessary, replacement with waterproof joints
should be considered to prevent leakage onto the superstructure and substructure
elements.

5.5.1 TEMPORARY REPAIR OF PROTECTION ANGLES
Protection angles that are loose or bent can become a safety hazard and need to be addressed.
A temporary fix typically consists of cutting the angles flush with the concrete.
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Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Materials for temporary repair of
protection angles is charged to Source Type Code 2827 Bridge Expansion Joints and the Bridge
Project ID.

5.5.1.1 Criteria and Frequency
This task is scheduled when needed to address loose or bent protection angles.
5.5.1.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•
•
•

High Visibility Safety Vest
High Visibility Soft Cap
Face Shield
Hearing Protection
Foot Protection
Eye Protection
Gloves

Equipment:
•
•

Chop Saw, 4’ Grinder with a Cutting Wheel, or Torch
Traffic Control Devices Tool Truck/Van

Material:
•

No materials required.

5.5.1.3 Procedures and Best Practices
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 2– CUT PROTECTION ANGLES
Cut any loose or bent protection angles flush with the surrounding concrete using a grinder. This
is considered a temporary repair only.

5.5.2 REMOVE DAMAGED PROTECTION ANGLES
If the protection angles are beyond a temporary repair, the damaged protection angles should
be cut out and removed.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Materials for all work associated
with removing and replacing damaged protection angles is charged to Source Type Code 2827 Bridge
Expansion Joints and the Bridge Project ID.
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5.5.2.1 Criteria and Frequency
If protection angles are loose or bent, and a more permanent fix is warranted, the damaged
area is typically removed and replaced.
Maintenance Field Note:
If major reconstruction of these joints is necessary, replacement with waterproof joints should be
considered to prevent leakage onto the superstructure and substructure elements.

5.5.2.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•
•
•
•
•

High Visibility Safety Vest
High Visibility Soft Cap
Supplied Air
Work Gloves
Sandblasting Hood
Foot Protection
Eye Protection
Hearing Protection
Tyvek Coveralls

Equipment:
•
•
•
•
•
•

Concrete Saw
Boyer/90 Gun
Grinder
Sandblaster
Concrete Mixer
Traffic Control Devices

Material:
•

Concrete Patch Mix

5.5.2.3 Procedures and Best Practices
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 2 – CUT OUT CONCRETE AND REMOVE
Carefully saw cut and remove concrete to the required dimensions. Remove protection angles
and joint anchorage system as necessary, but keep slab reinforcement intact.
Removal may require grinding, saw cutting, wire brushing, jack hammering with boyer guns,
sand blasting or a combination of techniques. Joint faces need to have sound concrete with a
roughened edge to ensure bonding.
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① Cut and remove concrete, protection angles, and joint anchorage system as necessary. Care
must be taken to keep slab reinforcement intact.
STEP 3 – CAST CONCRETE
This joint may be recast with a concrete patch without the protection angles.

5.6 ASSEMBLY DECK JOINTS
Assembly deck joints include both sliding plate joints and finger plate deck joints. These joints
may include a seal or drainage system.

5.6.1 SLIDING PLATE JOINTS
A sliding plate joint is not typically used in current bridge designs. In the past, sliding plate joints
were installed on bridges where 1 to 3 inches of movement was anticipated.
Maintenance problems associated with this joint are leakage, loose and noisy plates, and
insufficient space for the sliding plate.
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Typical maintenance for sliding plate joints includes flushing and tightening or replacing bolts.
In some cases, deteriorated concrete under the plate may need to be replaced. In other cases,
the joint itself may need to be replaced.
5.6.1.1 Criteria and Frequency
It is recommended that sliding plate joints are cleaned and flushed annually. Other repairs,
such as tightening or replacing bolts, replacing deteriorated concrete or replacing the entire joint
are performed as needed based on the joint assessment.
Sliding plates may need to be replaced if the joint assessment reveals any of the following
issues:
•
•

Dislodged Plate
Corroded and Fatigued Anchors

5.6.1.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•

High Visibility Safety Vest
High Visibility Soft Cap
Foot Protection
Eye Protection
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Equipment:
•
•
•

Torque Wrench and Bits
Traffic Control Devices
Shims

Material:
•

7/8” Cap Screws

5.6.1.3 Procedure and Best Practices
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 2 – REPAIR LOOSE PLATES

A loose and noisy plate can be corrected by tightening bolts, replacing missing bolts and/or
shimming under the plate. When the concrete bearing surface under the sliding plate becomes
uneven due deterioration or other causes, remove the sliding plate, remove and replace the
deteriorated concrete and reinstall the plate using a plug weld or bolt system repair procedure
as shown in the following diagrams.

CHAPTER 5 – FIELD GUIDE – JOINTS

5-60

MNDOT BRIDGE MAINTENANCE MANUAL

CHAPTER 5 – FIELD GUIDE – JOINTS

JULY 2019

5-61

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

5.6.2 FINGER PLATE JOINTS
A finger plate joint is used for bridges with over three inches of movement.
Maintenance of these joints is performed typically to restore the correct spacing in the joint,
grind fingers flush, or replace/tighten loose cap screws (especially in the wheel tracks).
These joints can initiate maintenance problems to the underlying elements because they allow
water and harmful contaminants to drain through the joint opening. This will cause steel joint
members and bearing assemblies to corrode and concrete to scale and spall. When this water
leakage problem becomes severe, steps should be taken to direct the drainage to a safe point
for discharge. This may require a trough under the joints with pipes and down spouts. Some
type of ‘drip strip’ is typically required under either side of the joint over the trough to prevent
water from following the underdeck because ultimately this water can find its way to the beam
ends, bridge seat or bearings.
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Typical maintenance for finger plate joints include cleaning and flushing, cleaning of the
drainage trough or replacement.
5.6.2.1 Criteria and Frequency
It is recommended that all joints, including finger plate joints be cleaned and flushed annually or
as often as constraints allow. This also includes cleaning the drainage trough.
Finger joint replacement may be necessary if the joint assessment reveals that any of the
following joint conditions exist:
•
•
•
•

Out of Alignment (indication of lateral movement)
Exceeded Expansion Limits
Buckled
Loose

Other maintenance may include tightening cap screws and grinding fingers to allow for
clearance as necessary as shown in the following repair procedures.
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5.6.2.2 Equipment and Materials
Personal Protection Equipment:
•
•
•
•
•

High Visibility Safety Vest
High Visibility Soft Cap
Hand Protection
Foot Protection
Eye Protection

Equipment:
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Grinder
Torque Wrench
Traffic Control Devices
Welder

Material:
•

Welding Rods

5.6.2.3 Procedure and Best Practices
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 2 – RETIGHTEN CAP SCREWS OR GRIND FINGERS AS NECESSARY
Retighten cap screws as necessary. Cap screws can also be spot welded to keep them from
loosening. Grind fingers as necessary to allow for clearance.

5.6.3 WATERPROOF EXPANSION JOINTS – FLEX SEALS
Transflex and Waboflex joints are another type of bridge expansion joint. A sealant is applied
between the joint seal and concrete base and then the bolts are tightened down to 90 ft-lbs
torque.
Maintenance problems with these types of joints include loose bolts and loss of bond between
joint seal and concrete, usually caused by vibrations from heavy wheel load passages. Also,
bolt hole plugs often break and disappear. In some instances, torqueing the bolts reestablishes
a waterproof joint. However, resealing with new sealant is typically required prior to torqueing
down the bolts. When repairing these types of joints, it’s best to use a ‘Never Seize’ type of
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grease on the bolts prior to torqueing. This helps prevent the bolts from backing out and makes
future repairs easier.

5.7 APPROACH RELIEF JOINTS (E8 JOINTS)
E8 approach relief joints are typically placed between the approach panel and the roadway.
They are installed and maintained to prevent pressure on abutments which results from
expansion of concrete roadways.

The previous standard E8 Approach Relief Joint consisted of a polystyrene material, such as
Ceramar or Evasote with a hot rubber pourable seal on top. These joints typically fail when
water is trapped in the joint and pushes up the polystyrene material. Because these joints have
a tendency to fail soon after installation, alternate products are currently being considered.
Approved preformed E8 expansion joint seals can be found on the Preformed E8 expansion
joint seal approved products list.
Maintenance of E8 Approach Relief Joints may consist or resealing or replacing with a different
joint material.
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5.7.1 RESEALING E8 APPROACH RELIEF JOINTS
Resealing E8 Approach Relief Joints consists of applying hot rubber or other seal on top of the
existing polystyrene.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Materials for resealing E8 Approach
Relief Joints is charged to Source Type Code 2847 Poured and Approach Relief Joint Sealing and the
Bridge Project ID.

5.7.1.1 Criteria and Frequency
E8 joints are recommended to be flushed and cleaned annually. These joints should be
resealed every four years. If the joint has failed, consider replacing with an alternate material.
Refer to the best practices shown in Section 5.3.1 for Poured Deck Joint Sealing using the hot
pour method.

5.7.2 REPLACING E8 APPROACH RELIEF JOINTS
Replacing E-8 Approach Relief Joints consists of removing the existing joint material, preparing
the joint and installing an alternate joint system.
Maintenance Field Note:
Document accomplishments and ensure all Labor, Equipment and Materials for replacing E-8
Approach Relief Joints is charged to Source Type Code 2827 Bridge Expansion Joint and the Bridge
Project ID. If concrete removal and replacement is required, use Source Type Code 2846 Joint Reestablishment and the Bridge Project ID.

5.7.2.1 Criteria and Frequency
When the E8 expansion joint seal fails, consider replacing with an alternate material.
5.7.2.2 Equipment and Materials
Personal Protection Equipment:
•

High Visibility Safety Vest
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High Visibility Soft Cap
Supplied Air
Sandblasting Hood
Tyvek Coveralls
Foot Protection
Eye Protection
Work Gloves
Hearing Protection
Nitrile Gloves (Refer to SDS)

Equipment:
•
•
•
•
•
•
•
•
•

Sandblaster
Circular Saw or Large Knife (Polytite)
Wire Brush
Rag (Clean and Dry)
Traffic Control Devices
Material Installation Tools
Air compressor and Nozzle
Nylon Brush
Bucket

Material:
•
•
•
•
•
•

E-8 Joint Material
Blasting Media
Sealant, Silicone or Polyurethane (Product Specific)
Cleaner (Product Specific)
Conditioner (Product Specific)
Adhesive (Product Specific)

5.7.2.3 Procedures and Best Practices
STEP 1 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 2 – REMOVE EXISTING JOINT MATERIAL AND PREPARE JOINT
Cut out existing joint material and clean joint. Care must be taken to ensure that the joint is
cleaned and prepared properly to allow the adhesive to bond effectively to the concrete face of
the joint. Remove the old joint material and blow with compressed air.
Maintenance Field Note:
Ensure that you have the right size material for the joint you are replacing.

If installing the product in newly placed concrete, ensure the concrete has cured for a minimum
of 28 days or as required per manufacturer’s recommendations. If the concrete is deteriorated
(i.e. loose, spalled or delaminated), remove to sound concrete, repair and fully cure prior to
installing these products.
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Sandblast the joint opening to remove all contaminants that may cause bonding issues. Then,
blow the joint clean again with compressed air. The joint faces must be clean and dry.

When sandblasting, there are several steps and precautions that need to be followed.
•

The operator must wear a supplied oxygen hood or helmet to protect eyes and lungs
from the sandblast material.
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The operator must also be cognizant of the traveling public and keep the sandblast
nozzle directed away from passing traffic. A traffic spotter should assist the sandblast
operator and warn of any approaching hazards.

STEP 3 – INSTALL NEW JOINT MATERIAL
Installation procedures will vary based on the material selected. Please see below for best
practices to install the following joint material types:
•
•
•
•

Polytite/Sealtite 50 N
EMSEAL
DS Brown JP 400
WABO Jeene

Polytite/Sealtite 50 N:
1) Cut open the joint material. The material is packaged in five foot long sections. Cut each
end of the joint material section at a 2” angle for the intermediate sections.

2) Mix the two part epoxy in accordance with the manufacturer’s recommendations.

3) Apply a thick layer of epoxy on the concrete on each side of the joint approximately 5”
down into the joint.
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4) Mushroom the joint material on top and press the material into the joint opening. Install
¼” to ½” high.

5) Then, align the board that was packaged with the joint material on top of the joint
material and press down until the top of the joint is approximately ¾” below the top of the
concrete.
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6) Add a bonding agent on the end of the joint material (Sonolastic NPI BASF
Polyuerathane Sealant) to bond and seal each section together.

7) Caulk joints and voids between the joint material sections and the concrete interface.

EMSEAL:
Temperature affects how fast or slow the foam expands. The material is precompressed and
will self-expand when you remove the packaging. The rate of expansion will depend on
temperature.

CHAPTER 5 – FIELD GUIDE – JOINTS

5-72

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

The material should be as big as or slightly bigger than the joint width when you install it.
1) Wipe joint faces with solvent-dampened lint-free rags to remove all concrete dust and
contaminants and then dry all wet surfaces. DO NOT USE A FLAME TO DRY THE
SURFACE as this will leave carbon on the material and cause bond failure.

2) Mix the epoxy adhesive thoroughly (approximately 3 minutes) with a drill and mixing
paddle. Scrape the bottom and sides of the container to ensure uniform and complete
mixing. Once thoroughly mixed, the epoxy should become a uniform gray color without
any streaks of black or white.
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3) Apply the epoxy to the sides of the joint material and the concrete faces of the joint
before the pot life has expired. The epoxy will cure fast, especially in warmer
temperatures so apply it as quickly as possible. The epoxy must be uncured when
installing the joint foam material.

4) Install the material into joint, starting on one end. The material should fit snugly and must
be eased into the joint with steady, firm pressure. Recess the EMSEAL joint material so
that the top is 3/4” below the deck surface. Leave the exposed end sticking slightly out of
the joint to enable placement of the next piece.

5) Apply silicone to the top of the exposed end that was just installed and the next piece
that will be installed. NOTE: Avoid spreading silicone sealant on the foam face.
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6) Work in one direction toward the end of the joint. Do not stretch the material. Leave the
end to be joined to the previous length sticking slightly out of the joint. Push to
compress the two joins firmly together. Ensure there are no voids at joins. Once the full
length is installed, push the join into the joint and tool off the excess silicone. Repeat
step 6 until final piece is ready to be installed.

7) Measure the length of the final piece needed at the end of the joint and then add an
extra 3/8-inch. Cut the length needed using a bread knife. TIP: if the knife is sticking,
spray the blade with water from the spray bottle.
8) Apply the silicone on both joins. Install both ends first and push down, working toward
the middle. This will push the material outward making tight joins at each end.
9) Thoroughly wipe the cured silicone facing and joint edge with a clean, lint-free cotton rag
and solvent to remove with excess epoxy and manufacturing release agent on silicone.
10) Before the epoxy cures, force the tip of the silicone-gun cone between the concrete joint
face and the EMSEAL foam. Inject a 3/4-inch deep silicone sealant band between the
foam, cured silicone facing and the joint-face.
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11) Using a caulk knife, tool the freshly applied silicone firmly to ensure a proper bond and
seamless appearance.
12) Where the EMSEAL foam meets at the joins, use a caulk knife to remove excess
sealant. Also tool excess silicone that squeezes out from the top of the join.

Maintenance Field Note:
IMPORTANT: Any foam ends that will be exposed must be sealed with a light coating of silicone.

DS Brown JP 400:
1) Sandblast the joint material and paint on denatured alcohol to prepare the joint material
itself.
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2) Apply duct tape to the top of concrete along the joint top edges.

3) Line up the joint material adjacent to the joint opening and assign one person to guide
the joint material.

4) Mix the adhesive in accordance with the manufacturers recommendations.
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5) Apply adhesive to the sides of the joint material and the concrete about 4-5 inches down
into the joint opening. Push joint material down with sledge hammer handle until it is
about ¾” below the top of the concrete.
WABO JEENE:
Maintenance Field Note:
Warning: Temperature greatly affects the rate at which this material expands. When it is HOT
(>80 degrees F) this material expands fast. Store it in the shade or in an air-conditioned vehicle.
When the temperature is cooler (below 60 degrees F), you may want to consider storing the material in
the sun or in a heated vehicle. You may also want to open a few sections ahead of time to get them to
start the expansion process.

1) Measure the joint material and cut to the exact length needed for a continuous joint. Be
careful not to pull of stretch the seal. Measure the joint opening width. The width of the
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seal should never be less than the joint opening at the time of installation. The joint
system can NOT be installed in tension.
2) Attach the end caps onto each open end of the Jeene system. Install the air valve
assembly.

3) Clean the ribbed area of the seal with a wire brush. Apply Wabo Conditioning agent to
the ribbed area and scrub with a nylon brush. Repeat application of Wabo Conditioning
agent and brush clean.

4) Clean concrete joint faces with WaboConcrete Cleaner. Use a clean and dry rag to wipe
the sidewalls of the joint opening.
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5) Mix WaboPaste Adhesive components A and B in a separate clean and dry container.
6) Apply adhesive to coat the sidewall of the seal’s ribbed area and the concrete face of the
joint opening by brush, trowel or caulk gun.

7) Install the seal ¾” below the finished surface.
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8) Inflate the Jeene system to approximately 15 psi. Decrease the pressure if the seal
begins to rise out of the joint opening. Maintain air pressure in the system until the
WaboPaste Adhesive cures (approximately 24 hours).

CHAPTER 5 – FIELD GUIDE – JOINTS

5-81

