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EXPANSION JOINTS
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• A mechanical device in 
a bridge deck designed 
solely for the purpose 
of making a Bridge 
maintenance workers 
life miserable.

-Mike Gehring (ODOT)

Presenter Notes
Presentation Notes
Joint maintenance accounts for 7% of our bridge maintenance budget but it causes for 90% of the headaches






EXPANSION JOINTS
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• ACCOMMODATE 
MOVEMENTS

• BE WATERTIGHT (SEALED)
• SAFE
• PROVIDE A SMOOTH RIDE
• TOLERANT OF SNOW 

PLOWS
• AS MAINTENANCE-FREE AS 

POSSIBLE

Presenter Notes
Presentation Notes
Expansion joints are needed to allow for continuous traffic between structures while allowing for expansion and contraction. 

They should be watertight or sealed, safe, provide a smooth ride, and be tolerant of snow plows. They should also be as maintenance free as possible (I guess). 



BRIDGE MOVEMENT

• THERMAL EXPANSION AND 
CONTRACTION

• CREEP, SHRINKAGE FOR 
CONCRETE, AND POST 
TENSIONING

• END ROTATION & TRAFFIC
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Presenter Notes
Presentation Notes
In Oregon the coldest temperature ever recorded was -54 deg F, in Seneca in 1933
This highest temperature was 119 deg F in Pendleton in 1898.

Think about the weather extremes we have had in the last few years. 



BRIDGE MOVEMENT

• THERMAL EXPANSION AND 
CONTRACTION

• CREEP, SHRINKAGE FOR 
CONCRETE, AND POST 
TENSIONING

• END ROTATION & TRAFFIC
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Presenter Notes
Presentation Notes
On the left is a steel truss that has ~375 feet of expansion into this Bent. There wasn’t enough gap at the expansion joint and the concrete sidewalk, lost the battle and cracked. 

The bridge needs room to move

You might see few thermal problems with a concrete bridge, because it has more mass and is not as sensitive to temperature swings compared to steel bridges. 



BRIDGE MOVEMENT

• THERMAL EXPANSION AND 
CONTRACTION

• CREEP, SHRINKAGE FOR 
CONCRETE, AND POST 
TENSIONING

• END ROTATION & TRAFFIC
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Presenter Notes
Presentation Notes
Here is a picture looking below a finger joint. 

What has a bigger gap, the openings in the finger or the concrete at the edge?

The gap closed up, and the concrete hit first and cracked. 



BRIDGE MOVEMENT

• THERMAL EXPANSION AND 
CONTRACTION

• CREEP, SHRINKAGE FOR 
CONCRETE, AND POST 
TENSIONING
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Presenter Notes
Presentation Notes
This bridge was built in 1991 and is 637 feet long. The pictures show strip seals, or what’s left of them, at both ends of the structure. THIS is a post tensioned structure. This joint on paper is supposed to be a 4” strip seal set at 2”. It’s a little more than that now. 



WATERTIGHT (SEALED)
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Presenter Notes
Presentation Notes
A GOOD BRIDGE JOINT SHOULD BE WATER TIGHT TO PROTECT THE BRIDGE ELEMENTS BELOW.

HAVING A joint that is SEALED or water-tight prevents water, deicing chemicals and other debris from effecting the substructure below. 

This is a case where an once of prevention is worth a pound of cure. 

A leaking bridge joint contributes to the deterioration of every major bridge component (deck, superstructure, and substructure). It’s usually the cause of girder end corrosion. Water and salts trickle down through the joint and ends up on the bridge seat or the bearing.   Debris traps moisture which accelerates corrosion of steel bridge members.  A good maintenance action would be to repair the leaking joint, when it’s practical.

Rust never sleeps.  Water and chlorides attack steel and concrete. The significance of keeping bridge joints in a good state of repair cannot be overemphasized. 





SNOW PLOWS
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• WHAT’S THE PROBLEM?

Presenter Notes
Presentation Notes
ODOT’S DESIGN GUIDANCE ASSUMES PLOWS RUN AT 30 DEGREES
IF a bridge joint is within 5 degrees of this, the joint should designed at a different angle or plow deflectors should be installed to prevent a plow from falling in to the joint. 




SNOW PLOWS
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• PLOW DEFLECTORS

Presenter Notes
Presentation Notes
Here are a couple of examples of steel plow deflectors. If you have to install these use at least a 3/8” thick plate. There is a lot of pressure from a plow, and the gap is largest when the bridge is cold. 1/4” plow bars tend to work and flex and don’t always last a long time. These are normally welded on and sometimes there is not a lot of meat to weld to.  




SNOW PLOWS
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• PLOW DEFLECTOR

Presenter Notes
Presentation Notes
Here is a CalTRANS detail we are trying in a couple locations. These got installed last year and we are waiting to see how they hold up over time. It uses a 1” fiber reinforced plastic for the bars. It has hold down bolts on both sides of the joint, but one side is slotted to allow for movement. The perimeter of the bar is filled with sealant. The seal gets set deeper than normal. 




EXPANSION JOINTS 
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• THE LOWEST MAINTEANCE JOINT IS NOT HAVING ONE!

Presenter Notes
Presentation Notes
The best joint is no joint. While I don’t get to work on newer bridges, they can be constructed with an integral abutment. Notice the right hand side of the picture is a conventional bridge with an expansion joint and a bearing. The left hand side is an integral bridge, no bearing and no expansion joint, which is a lot less maintenance. 





EXPANSION JOINTS
SMALL MOVEMENT

• CONTROL JOINT– 1/4” MAX
• HOT APPLIED LOOP SEALANT
• 1/2” SAW CUT 
• CRACK CONTROL
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Presenter Notes
Presentation Notes
Joint manufactures make a lot of different types of joints. I’m not going to cover all of joints available, but hopefully most of the joints you might see.

First up is a small movement joint, a control joint, This joint can handle ¼” of movement. 
It’s typically used for crack control for concrete or pavement.



EXPANSION JOINTS 
SMALL MOVEMENT

• POURED JOINT – 1 1/2” MOVEMENT MAXIMUM
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Presenter Notes
Presentation Notes
This is a poured joint. It gets installed slightly below the roadway. 
Note the thickness of sealant at the center is called out at 1/2” minimum, if the sealant this gets too thin, the joint won’t be very durable. 
If the center gets too thick, the joint looses flexibility and can pull away from the header. 



EXPANSION JOINTS
SMALL MOVEMENT

• POURED JOINT – 1 ½” MAX
• 2 PART SILICONE OR 

URETHANE
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Presenter Notes
Presentation Notes
Here’s a picture of the 2 part sealant being installed, on top of a backer rod. 

I would say these joints are fairly maintenance friendly to replace. 



EXPANSION JOINTS
SMALL MOVEMENT

• COMPRESSION SEAL – 1 1/2” Movement

16

Presenter Notes
Presentation Notes
Next up is a compression seal, it can accommodate 1 1/2” of movement. 



EXPANSION JOINTS
SMALL MOVEMENT

• COMPRESSION SEAL – 1 1/2” Movement
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Presenter Notes
Presentation Notes
As the name implies, compression is what makes this joint water tight. 

Designed to have 45-85 percent compression as the bridge cycles through expansion and contraction. 

Another think to point out, is if you hear the term armored joint, that’s talking about steel angles at the edge of the joint, that’s shown on the left side



EXPANSION JOINTS
SMALL MOVEMENT

• COMPRESSION SEAL – 1 1/2” Movement
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Presenter Notes
Presentation Notes
The seal is inserted into the joint using lubricants, which can also serve as an adhesive. 

The success of the seal is greatly influenced by the condition of the opening that is provided. It must be properly sized and the sides must be vertical, parallel, straight, clean and free from spalls.

That’s a lot to get right and this is not a preferred joint. They are less widely used today. We have other joint options that perform better. 



EXPANSION JOINTS
SMALL MOVEMENT

• ASPHALTIC PLUG – 1 1/2” Movement
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Presenter Notes
Presentation Notes
Another type of joint is an asphaltic plug joint. It’s also used for smaller joint movement up to 1 ½”. GENERALLY USED WHEN ASPHALT CONCRETE PAVEMENT IS APPLIED



EXPANSION JOINTS
SMALL MOVEMENT

• ASPHAULTIC PLUG –
1 1/2” MOVEMENT
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Presenter Notes
Presentation Notes
Asphaltic Plug Joints are easily installed and a low cost bridge expansion joint type. Crafco would call this the “Oregon Joint”. Careful attention is needed during installation to obtain good performance. 

The picture is shows A FAILING PLUG JOINT. You can see the aggregate and it’s been patched, which is also failing.  

Plug joints work well but they need to be used in the right location. They TYPCIALLY DON’T PERFORM WELL IS AREAS WITH HIGH TRAFFIC COUNTS OR HEAVY TRUCKS. You should not install them where traffic is acerating or decelerating. The POLYMER TENDS TO CREEP AND MIGRATE OUT OF THE BLOCKOUT, when a bridge has a lot of superelevation. They tend to be BRITTLE IN THE COLD, AND SOFTER WHEN HOT.  



TYPES OF EXPANSION JOINTS
MEDIUM MOVEMENT

• PRECOMPRESSED FOAM SILICONE – 2 1/2” MOVEMENT
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Presenter Notes
Presentation Notes
We are on to medium size joints. This is a called precompressed foam silicone joint, or emseal (although they are not the only manufacter). This joint can handle 2 1/2” of movement. You can practice installing one during the hands on demo. 



EXPANSION JOINTS
MEDIUM MOVEMENT

• PRECOMPRESSED FOAM SILICONE
2 1/2” MOVEMENT
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Presenter Notes
Presentation Notes
It’s an OPEN CELL FOAM THAT COMES FROM THE FACTORY BONDED WITH A SILICONE TOP

FAIRLY MAINTEANCE FRIENDLY, DON’T HAVE TO REPLACE THE FULL LENGTH, YOU CAN SAW CUT OUT JUST A FAILED SECTION, prep and replace it will a new piece. 

THE SILICON ON THE TOP IS A LITTLE THIN and can get punctured, IF THEY GET INSTALLED TO HIGH, as the bridge expands, THE JOINT WILL SQUISH UP ABOVE THE DECK AND GET TORN



EXPANSION JOINTS
MEDIUM MOVEMENT

• SLIDING PLATE– NORMALLY 2 1/2” OR LESS MOVEMENT
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Presenter Notes
Presentation Notes
Sliding plate joint, normally used for 2-1/2” of movement or less
Not a sealed joint, but you might be able to retrofit it, to make it sealed. 
Subject to some leakage and corrosion
The plate can become loose or noisy
These were very common at one time, but most of them have been replaced
If you see one, it has probably been is service for many years. 



EXPANSION JOINTS
MEDIUM MOVEMENT

• SLIDING PLATE 
NORMALLY 2 1/2” OR 
LESS MOVEMENT
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Presenter Notes
Presentation Notes
This sliding plate joint appears to be in very good shape. 



EXPANSION JOINTS
MEDIUM MOVEMENT

• SLIDING PLATE– ?” MOVEMENT
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Presenter Notes
Presentation Notes
And this is what you don’t want to see.



EXPANSION JOINTS
MEDIUM MOVEMENT

• ADHESIVE STRIP SEAL
4” MOVEMENT
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Presenter Notes
Presentation Notes
ADHESIVE or chemically BONDED STRIP SEAL

1 ½” of movement to 5”
Would not expect to use this over a 4”



EXPANSION JOINTS
MEDIUM MOVEMENT

• ADHESIVE STRIP SEAL
4” MOVEMENT
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Presenter Notes
Presentation Notes
It can be retrofitted in similar locations like an emseal, but it can span a wider gap with more movement. 
We generally don’t like using the larger sizes of emseal. 



EXPANSION JOINTS
MEDIUM MOVEMENT

• ADHESIVE STRIP SEAL
4” MOVEMENT
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Presenter Notes
Presentation Notes
ADHESIVE BONDED STRIP SEAL

Depending on the manufacture you talk to, this is either a 3-5 year joint or a 15-20 year joint. I’m hoping for 8-10. We are currently trialing this, but still consider it experimental. It would only be used for rehab jobs. Quite a few others states have adopted it. 



EXPANSION JOINTS
MEDIUM MOVEMENT

• STRIP SEAL
4” MOVEMENT
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Presenter Notes
Presentation Notes
Next up, a strip seal. The seal or gland gets installed in a steel extrusion. That steel is anchored into the deck. 



EXPANSION JOINTS
MEDIUM MOVEMENT

• STRIP SEAL
4” MOVEMENT
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Presenter Notes
Presentation Notes
Here’s a better picture of the steel extrusions. 

This is the PREFERED JOINT AT ODOT, HAS GOOD PERFORMANCE AND LONGEVITY, THEY CAN be in service for 20+

CAN BE SENSITIVE TO SAND AND DEBRIS and HAVE A higher TENDENCY TO RiP ON SKEWED BRIDGES



EXPANSION JOINTS
MEDIUM MOVEMENT

• STRIP SEAL
4” MOVEMENT
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Presenter Notes
Presentation Notes
EVERY MANUFACTUOR SEEMS TO HAVE A DIFFERENT ‘SHAPE’



EXPANSION JOINTS
MEDIUM MOVEMENT

• STRIP SEAL
4” MOVEMENT
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Presenter Notes
Presentation Notes
Use caution when attempting to replace a Strip Seal Gland. They are very difficult to replace and usually that gland is not manufactured anymore.

If a small tear exists, I’d recommend trying to patch it first. 



EXPANSION JOINTS
LARGE MOVEMENT

• DOUBLE STRIP SEAL (MODULAR)

33

Presenter Notes
Presentation Notes
Now were on to large movement joints. 

IF ONE STRIP SEAL IS PREFERED, WHY NOT MAKE IT BETTER AND ADD ANOTHER ONE and a bunch of moving parts. 

This is a double strip seal. Once you start adding more seals, it turns into a modular joint. 

Early versions had some fatigue problems. This requires a large opening in the deck to accommodate support beams and boxes. 




EXPANSION JOINTS
LARGE MOVEMENT

• MODULAR JOINT– 6” OR MORE MOVEMENT

34

Presenter Notes
Presentation Notes
The beams that hold the seal, ride on support bars spaced out below.



EXPANSION JOINTS
LARGE MOVEMENT

• MODULAR JOINT
3” TO 30” MOVEMENT
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Presenter Notes
Presentation Notes
The beams are spaced uniformly with a system of springs. The springs are arranged such that they should maintenance a similar gap for all the seals. 



EXPANSION JOINTS
LARGE MOVEMENT

• MODULAR JOINT
3” TO 30” MOVEMENT

36



EXPANSION JOINTS
LARGE MOVEMENT

• MODULAR JOINT– 6” OR MORE Movement
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Presenter Notes
Presentation Notes
HIGHLY ENGINEERED & ROBUST SOLUTION



EXPANSION JOINTS
LARGE MOVEMENT

• FINGER JOINTS
5” OR MORE MOVEMENT

• TEND TO BE VERY EXPENSIVE
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Presenter Notes
Presentation Notes
Finger Joints are often found on longer structures. Not used from new structures. 

Most have been in place for many years.

They are not waterproof and sometimes need a trough below to direct drainage

Damage under these is fairly common. This bridge had an overlay installed and a thickening plate was welded to the top of an existing finger joint



EXPANSION JOINTS
LARGE MOVEMENT

• FINGER JOINT– 5” OR MORE MOVEMENT
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Presenter Notes
Presentation Notes
The right hand side of this joint, sits about 3/4 maybe an inch higher than the left. The left side has had quick bond applied, to help reduce the bump and impact. 

If you want closely, you can see the right side bouncing. A lot of the anchorage is broken. 






COMMON PREVENTIVE MAINTENANCE

• WASHING TO REMOVE DEBRIS
• CLEANING OUT DRAINAGE SYSTEM
• REPLACING SEALS
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Presenter Notes
Presentation Notes
Preventive maintenance is most effective if it begins when a bridge is new and continues throughout the service life.

In a perfect world, this starts when the joint seal is installed.

Flushing the joints out periodically and cleaning drains can help extend the life of seals. 



QUESTIONS?
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Presenter Notes
Presentation Notes
HOW TO CHANGE THE BACKGROUND PICTURE
Go to the DESIGN tab on the ribbon.
In the Customize section, choose the icon with the paint bucket called FORMAT BACKGROUND.
The FORMAT BACKGROUND menu will open on the right side of your page. Make sure to select the radial button next to PICTURE OR TEXTURE FILL. Under the “Insert Picture from” section, choose FILE, CLIPBOARD, or ONLINE as appropriate.
Select a picture that fits the background space. Preferably in a landscape orientation. 
Select your image, and press open. 
Your picture will appear in the background!
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