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Joint Identification
• Guidelines for Maintaining Small Movement 

Bridge Expansion Joints – NCHRP 12-100



Joint Identification
• Definitions

– Joint Movement – the opening and closing 

displacement caused by the change in temperature 

of the bridge.

– Joint Gap – the nominal opening of the joint set at 

the time of construction.

– Joint Seal – the flexible material that spans the joint 

gap. Also called membrane, gland or gasket.

– Joint Blockout – the area adjacent to the joint that 

anchors the joint system.

– Joint Header – the material placed in the blockout.



Joint Identification



Joint Identification
• Permit expansion, contraction, and/or rotational movement 

• Located above piers, abutments, pin & hangers, or placed on a sleeper 

slab



Joint Identification
• Asphaltic Plug

• Movement up to 1 inch



Joint Identification
• Open Cellular Compression Seal –

– Seal is compressed prior to placement in gap.

– Movement up to 2-1/2 inch.



Joint Identification
• Bonded Seal –

– Seal is bonded to concrete with adhesive.

– Movement up to 2-1/2 inch.



Joint Identification
• Bonded & Compressed  –

– Seal is compressed prior to placement in gap.

– Seal is bonded with adhesive.

– Material is purchased 50% wider than joint opening. 

– Movement up to 2-1/2 inch.



Joint Identification
• Strip Seal

– Movement up to 4 inches 



Joint Identification
• Pourable

– Movement up to 1 inch



Joint Identification
• How much movement did you say?



Joint Identification
• Pourable

– Movement up to 1 inch



Joint Maintenance – Why Do It?
• Damaged joints will leak resulting in deterioration of superstructure 

elements below.



Joint Maintenance – Why Do It?
• Damaged joints will leak resulting in deterioration of substructure 

elements below.



Joint Maintenance – Why Do It?
• Damaged joints will leak resulting in deterioration of bearing elements 

below.



Joint Maintenance – Why Do It?
• Damaged bearings restrict thermal movement, causing substructure 

and superstructure damage. Lather, Rinse, Repeat



Identify the Problem - Scope
• Is the Joint Leaking?

– Best time to inspect a bridge – right after it rains



Identify the Problem - Scope

Plow Damage
Debris Impaction Gland Tear



Identify the Problem - Scope

Improper Construction – 

Expansion Rail Pulled Away
Adjacent Concrete Spall



Identify the Problem - Scope

Adhesion Failure – Missing 

Pourable Joint Material

Header Material Failure



Simple Maintenance – Problem Prevention

• Clean your joints



Simple Maintenance – Problem Prevention

• Clean your bridge and flush your drains – follow local environmental 

regulations



Simple Maintenance – Problem Prevention

• Clean your bridge, clean your bridge, clean your bridge

• Corrosion and section loss resulted from clogged drains



Simple Maintenance – Problem Prevention

• Reseal pourable joint seals – Be Proactive!



Simple Maintenance – Problem Prevention

• Reseal pourable joint seals – Be Proactive!



Simple Maintenance – Problem Prevention

• Reseal pourable joint seals – Be Proactive!

• Key Observations – Thicker at edge for adhesion – Hourglass shape 

(thinner in the middle) for joint expansion and contraction.



Simple Maintenance – Problem Prevention

• Reseal pourable joint seals – Be Proactive!

• Key observation – remove pourable joint seal and replace with 

bonded precompressed at skewed bridges.

• Highly skewed bridges move 

normal and transverse to joint



Simple Maintenance – Problem Prevention

• Replace leaking bonded seal joints

• Remove old bonded seal, and 

sand blast joint face.

• Locking Adhesive Bead Applied 1 

Inch Below the Surface



Simple Maintenance – Problem Prevention

• Replace leaking bonded seal joints

• Press Gland into opening and 

locking adhesive

• Locking Adhesive Bead Applied 

to the top of the gland at the joint 

edge



Simple Maintenance – Problem Prevention

• An entire expansion  joint may 

not require replacement if 

adjacent concrete is sound and 

rail is intact.



Simple Maintenance – Problem Prevention

• Step 1 – Ensure Rail is 
Secure

• Step 2 - Determine Joint 
Profile 



Simple Maintenance – Problem Prevention

• Step 3 – Order Gland and 
Lubricant 

• Step 4  - Determine 
Replacement Limits



Simple Maintenance – Problem Prevention



Simple Maintenance – Problem Prevention



• Step 5 – Cut Down Center • Step 6- Remove from Rail 

Simple Maintenance – Problem Prevention



• Step 7- Clean the Channels
• Step 8 – Unroll and Lubricate 

the Gland

Simple Maintenance – Problem Prevention



• Step 9 – Install Gland

Simple Maintenance – Problem Prevention



Gland Alternative

(Also works on bare concrete and armor plate joints) 

Simple Maintenance – Problem Prevention



Partial Depth Option

Advanced Maintenance – Strip Seal Replacement

• Strip seal with horizontal 

anchors

• Fast joint replacement 

• Relies on chemical bond of 

elastomeric  concrete to 

deck slab



Partial Depth Option

Advanced Maintenance – Strip Seal Replacement

• Chip out header material

• Place New Joint Rail

• Pour new non-cementitious 

proprietary concrete header.



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• 1” saw cut required a minimum of 1’-6” 

on either side of joint 

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• Remove joint to width of 

deteriorated concrete or width 

of diaphragms



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• Typical Concrete Removal

– Do not use machine-mounted hydraulic or pneumatic 

equipment – prevent superstructure damage.

– May use manual pneumatic hammers with 60 pound maximum 

rating – or whatever limitations your DOT recommends.

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• Blast clean to remove scale or accumulated rust from exposed 

longitudinal reinforcement

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• Replace exposed transverse bars

• Supplement broken or missing reinforcement and bars that have lost 

¼ or more of original diameter

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• The expansion joint shall be shop fabricated to conform to the 

contour of the bridge – Straight Line Crown? Parabolic Crown? 

Upturns?

• The steel anchorage for strip seal glands should be hot dip 

galvanized

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• The top of the expansion joint shall be set 1/8” to 1/4” below the 

concrete slab with a tolerance of < 1/8”

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• If device is not properly recessed it will be damaged by snowplows

  

• Damaged joint • Properly Recessed



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• Secure device anchors to deck reinforcement to maintain proper 

grade

• Remove shipping devices between rails (bolts).  Or remove 

immediately after concrete pour.

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• Part-width construction requires welding rails at stage interface.

• Blast clean or grind contact surfaces

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• Keep Concrete Out of your Joint

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

Where is the expansion??



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• Vibrate to consolidate concrete around anchors

• Cure in accordance with local DOT office requirements.

  



Full Depth Option

Advanced Maintenance – Strip Seal Replacement

• Install the gland in one continuous piece

• If the gland is not continuous and requires splicing use cold 

vulcanization or other approved means

  



Questions?

Jason.DeRuyver@hdrinc.com
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