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Expansion Joints

:
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• Permit expansion, contraction, and/or 
rotational movement 

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



Expansion Joints
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• Restricted movement leads to stresses 
that may cause irreversible damage 



Expansion Joints
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• Damaged joints will leak resulting in 
deterioration of superstructure and 
substructure elements below.



Expansion Joints
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• Joints typically placed transverse but 
may also be longitudinal

• Required on deck widths greater than 
100’



Expansion Joints
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• Multiple styles with proprietary 
alterations



Field Formed Joint
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• Hot-poured rubber with copper 
waterstop

• Seal deterioration leads to “bathtub” 
and accelerated deck deterioration

• Utilized often during 1960’s 



Field Formed Joint
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Sliding Plate Joint
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• Hot-poured rubber placed between 
plates prevents moisture intrusion

• Requires annual maintenance



Sliding Plate Joint
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Block Out Joint
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• Seal held in place by manufactured 
panels anchored to deck

• Difficult to seal vertical face of formed 
block out

• Susceptible to snow plow damage



Block Out Joint
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Partial Depth Joint (EJ4)
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• Strip seal with horizontal anchors
• Fast joint replacement 
• Relies on chemical bond of elastomeric  

concrete to deck slab



Partial Depth Joint (EJ4)
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Compression Joints
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• Seal must always remain in 
compression

• Multiple temperature cycles leads to 
reduced effectiveness 



Compression Joints
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Bridge Design Manual

Jason DeRuyver, P.E.
(517) 242-2988

• Joint Replacement
– Leaking joints must be replaced or 

repaired
– Joints in good condition must be 

replaced to match new deck grades 
for overlay projects 



Bridge Design Manual
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• Joint Device Replacement
– Remove concrete full depth at least 

1’-6” on either side of the joint
– The expansion joint device shall be 

replaced with an approved product
– Anticipated openings greater than 

4” require a modular joint (special 
provision)



EJ3 Detail
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• Multiple plan and section views for end 
treatments
– Barrier
– Sidewalk
– Brush Block
– Parapet

• Typical cross sections detailed.  



EJ3 Detail
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• Angle of crossing ≥ 70º



EJ3 Detail
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• Angle of crossing < 70º



Deck Resurfacing or Joint 
Replacement Details
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• Project specific



Joint Removal
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• 1” saw cut required a 
minimum of 1’-6” on 
either side of joint if the 
deck will receive an 
– Epoxy overlay
– Healer sealer
– No surface 

modification
• No saw cutting 

required for rigid 
overlay 



Saw Cut Deck
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No Saw Cutting
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Concrete Removal
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• Section 712.03 Removing 
Superstructure Concrete at Expansion 
and Construction Joints on Concrete 
Beam Bridges  
– Do not use machine-mounted 

hydraulic or pneumatic equipment
– Contractor may use manual 

pneumatic hammers with 60 pound 
maximum rating



Concrete Removal
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• Section 712.03 Removing 
Superstructure Concrete at Expansion 
and Construction Joints on Steel Beam 
Bridges  
– May use machine-mounted 

hydraulic or pneumatic equipment 
with 300 foot-pounds maximum 
rating

– Do not allow machine mounted 
equipment within 12” of beam ends 
or within 6” of transverse saw cuts



Concrete Removal
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• Use pneumatic 60 pound hammers 
near beams ends and transverse saw 
cuts



Concrete Removal
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• Verify the impact energy if a machine-
mounted hammer is used



Exposed Reinforcement
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• Blast clean to remove scale or 
accumulated rust from exposed 
longitudinal reinforcement



Exposed Reinforcement
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• Replace exposed transverse bars
• Supplement broken or missing 

reinforcement and bars that have lost 
¼ or more of original diameter



Exposed Reinforcement
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Exposed Reinforcement
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• Lap bar length must be at least 35 bar 
diameters

• Tie bar laps in at least two locations
• Tie bar intersections at every third 

intersection



Forming
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• Block forms from the beam flanges
• Form slabs as shown on the plans

– Level with end diaphragms
– Flush with bottom of deck surface

• Remove forms upon completion of the 
work



Expansion Joint Device
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• Shall be of a type that includes a 
continuous neoprene seal across the 
deck

• Approved devices
– Watson-Bowman Wabo Strip Seal Type M
– Watson-Bowman Wabo Strip Seal Type A
– D.S. Brown Steelflex SSA2
– D.S. Brown Steelflex SSCM
– Structural Rubber Products Onflex 40 SS

• The model of the joint type selected 
shall be suitable to accommodate the 
total movement noted on the plans



Fabrication
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• The expansion joint shall be shop 
fabricated to conform to the contour of 
the bridge

• The steel anchorage for strip seal 
glands shall be hot dip galvanized in 
accordance with 707.03C.17



Fabrication
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• The expansion joint shall be shop 
fabricated to conform to the contour of 
the bridge?



Setting Device
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• The top of the expansion joint shall be 
set 3/8” to 1/4” below the concrete slab.



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

• Damaged joint • Properly Recessed



Secure Device
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• Secure device anchors to deck 
reinforcement to maintain proper grade

• Remove shipping devices between 
rails (bolts).



Field Welding Device Ends
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• Review section 707.03.D.8.b
• Blast clean or grind contact surfaces



Field Welding Device Ends
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• Bring parts into close contact
– If separation between parts exceed 

1/16” increase the legs of the fillet 
weld by the distance

– Do not weld if separation exceeds 
3/16”



Anodes
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• Install approved galvanic anodes to 
uncoated reinforcement along the 
perimeter of the repair

• Space anodes as shown on the plans 
but do not exceed 24” 



Maintain Opening
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• Place extruded polystyrene foam or 
other material to maintain 2” opening

• Keeps concrete from entering joint.



Upturns
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• Prior to pouring concrete inspect 
expansion joint device terminations
– Ensure opening is maintained 

throughout entire joint length 
and railing

– Verify expansion/contraction may 
occur freely



Upturns
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• Verify each rail is separate of one 
another



Sidewalk Plates
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• All steel for expansion joint and cover 
plate shall be AASHTO M270, Grade 
36, and galvanized with a static 
coefficient of friction of 0.6 or greater

• Use ASTM F 593 (Type 304) stainless 
steel ¾” diameter flathead countersunk 
screws with ¾” diameter inserts



Sidewalk Plates
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• Form concrete recess area in sidewalk  
• Cast curbs and sidewalks with 3/8” 

sliding plates in place to insure 
alignment

• Apply bond breaker to sliding plates 
prior to installing



Concrete
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• Moisten surface 
without leaving 
free water

• Place Grade D 
concrete or 
substitute 
overlay 
concrete



Concrete
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• Vibrate to consolidate concrete around 
anchors

• Apply a layer of wet burlap and cover 
with 4-mil thick layer of polyethylene



Installing Sidewalk Plates
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• Grind concrete to provide a smooth 
surface for the plate to slide on

• Apply one coat of epoxy resin adhesive 
to allow the bent sliding plate to move 
without friction

• Install plates so that the screws and 
inserts are set on the high side of 
longitudinal sidewalk grade



Gland Installation
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• Clean gland and rail cavity with toluene 
to remove oils 

• Apply an approved lubricant-adhesive 
liberally to the gland before inserting 
into rail 



Gland Installation
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• Install the gland in one continuous 
piece

• If the gland is not continuous and 
requires splicing use cold vulcanization 
or other approved means



Gland Installation
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Gland Replacement
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• A joint may not require replacement if 
adjacent concrete is sound, rail is 
intact, and deck grades remain 
unchanged



Gland Replacement
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• A torn or broken gland may be the 
cause of leakage



Gland Replacement SP
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Gland Repair
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Modular Expansion Joint Systems
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• Installed where expansion/contraction 
exceeds 4”

• 8 page special provision details design, 
testing, material, and construction 
requirements



Modular Expansion Joint Systems
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• Acceptable suppliers limited to D.S. 
Brown Co. and Watson Bowman ACME

• Manufacturer’s representative to be on 
site during installation

• Temperature adjustment required
• Watertight integrity test must be 

performed



Modular Expansion Joint Systems
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• Monolithic unless part-width or 
restricted by 72’ length

• MDOT requires 3” limit per seal



End Jts (E3) R-39-J
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End Jts (E3) R-39-J
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End Jts (E3) and Construction Jts
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End Jts (E3) and Construction Jts
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Questions?
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