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Disclaimer
• These are my reflections based on my own 

experiences
• My goal is to provide observations based on 32 

years of experience in about 15 minutes
• What I say will certainly reflect my own bias
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• Any similarities to other material is not 
Coincidental but because of the willingness of 
my predecessors, other associates in practice 
and many professionals I had the opportunity to 
interact with over the years willingness to share.

AASHTO / NCHRP 
U.S. Domestic Scan Program



Preservation vs. Replacement
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Source - Federal Highway Administration Office of Infrastructure, 2011 Bridge Preservation Guide - Maintaining        
State of Good Repair Using Cost Effective Investment Strategies



Definition of Bridge Preservation

• “Bridge preservation is defined as actions 
or strategies that prevent, delay or reduce 
deterioration of bridges or bridge 
elements, restore the function of existing 
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elements, restore the function of existing 
bridges, keep bridges in good condition 
and extend their useful life. Preservation 
actions may be preventive or condition-
driven.”



Why Preventive Maintenance?

• Cost effective - Lower user costs

• Public safety
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• Reduce need to rehabilitate and replace

• Preventive maintenance starts when the 
bridge  is new.



Time vs. Deterioration
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Results of Deferring Maintenance 

Limited Alternatives

Condition Gets Worse
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Lack of Control

Limited Alternatives

Most Costly

Bad Public Relations



Ideal Strategy

• Identify maintenance needs – Use 
inspection reports, field observation, 
complaints, etc. 

• Prioritize maintenance needs 
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• Prioritize maintenance needs 

• Get budget approved

• Plan your work

• Work your plan



Bridge Maintenance Challenge
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Urgency

• Emergency
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• High priority
• Routine
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Sufficiency Rating
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Other Sources Of Needs

• Observed needs
• Accident reports
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• Complaints



Why Include the Approach?
It affects the bridge’s:
• Smooth ride

Bridge Approach
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• Smooth ride
• Dynamic impact load
• Safety
• Drainage requirements



Approach Relief Joints

• Patch/Repave
• Add 

relief/expansion 
joints
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joints



Approach Relief Joints  

Relieve concrete 
pavement expansion 
pressure to prevent 
damage to:

–Abutment
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–Abutment
–Backwall
–Joints
–Bearings
–Parapets and Rails



Pavement Growth Symptoms
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Pressure Relief Joints

• Symptoms of Pavement 
Growth 
– Closed Pin and Hangers 

During Cold Weather
– Excessively Tilted 

Rockers

• Quick and economical 
repair

• Eliminates extensive 
and costly repairs down 
the road i.e.
– Temporary supports
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Rockers
– Barrier Wall Distress 
– Diagonal Quadrant 

Cracking
– Abutment Spalls
– Buckled Tail Spans
– Expansion Joint 

Cracking (Skewed 
Structures)

– Temporary supports
– Pin and hanger 

replacements
– Barrier wall rehab
– Span replacement



Approach Settlement  

• Patch/Repave

• Add relief/expansion joints

• Grade and shape shoulders 
and unpaved roadways
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and unpaved roadways

• Clear obstructions and clean 
signs and guide rail

• Repair settlement



Approach Settlement  

• Poor compaction
– Ramp from pavement
– Build up pavement

• Void under pavement
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• Void under pavement
– Excavate and replace 

embankment
– “Mud jacking”, flowable fill 

or polyurethane foam



Elements of a Durable Deck

• Quality concrete
• Proper cover
• Rebar corrosion 

protection
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protection



Bridge Deck Problems

• Corrosion of 
reinforcing steel

• Delamination/Spalling
• Cracking
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• Cracking
• Freeze-thaw scaling
• Wear and lack of skid 

resistance



Preventive Maintenance

• Keep clean by removing salt and debris

• Waterproof (seal) concrete surface

• Seal cracks
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• Seal cracks

• Overlay deck

• Perform durable repairs



Sealing Concrete Decks

• Penetrating sealers
• Surface sealers
• Membranes
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• Membranes



• Massive fixed 
object

• Structural 
member

Damaged Rails  
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member
• Substandard
• Approach 

transition
• Temporary repair



Replacement Rail Top Mounted

Issues
– Approved type
– Sound concrete 
– Anchor type
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– Anchor type
– Roadway 

clearance
– Corrosion 

protection



Ideal Deck Joint

• Watertight
• Accommodates the full range 

of movement
• As durable as the deck
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• As durable as the deck
• Low maintenance



Until This Marvel is Available

Preventive maintenance is necessary:
–To keep joints functioning and
–To avoid costly structural damage
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–To avoid costly structural damage



Bridge Joint Problems

Common problems:
– Water and 

contaminants leaking 
through joint due to 
poor bond or sealer 
damage

– Non-compressible 

ARORA and ASSOCIATES. P.C.ARORA and ASSOCIATES. P.C.

– Non-compressible 
debris lodged in joint

– Damaged concrete 
edges

– Slippage or 
deterioration of filler 
material

– Edge damage



Impact of Poor Joint Maintenance  

• End diaphragms
• Beam ends
• Bearings
• Seats
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• Seats
• Substructure



Bearing Problems

• Corroded
• Out-of-Position
• Damaged 
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• Damaged 
support



Elastomeric Limitations
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Related Problems

• Beam ends
• Seats
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Preventive Maintenance

• Watertight joint
• Remove salt and debris
• Corrosion protection
• Prevent friction
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• Prevent friction
– Monitor movement
– Lubricate
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Preventive Maintenance
• Remove debris and 

pressure wash exposed 
surfaces

• Coat exposed surfaces
• Waterproof joints

ARORA and ASSOCIATES. P.C.ARORA and ASSOCIATES. P.C.

• Waterproof joints
• Lubricate bearings
• Protect against 

substructure movement



Substructure Deterioration

• Concrete – Spalling or deterioration 

• Timber – Decay or vermin attack
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• Steel – Corrosion

• All – Buckling and impact damage



• Protective coatings
– Paint (exposed steel)
– Waterproof sealant 

(exposed concrete)
– Preservative (timber)

Pile Maintenance
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– Preservative (timber)
• Pile jackets
• Impact protection
• Remove brush as 

fire protection 
• Scour protection



Precautions Around Streams

• Excavation in channel
• Debris removal
• Channel blockage
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• Channel blockage
• Channel diversion
• Drainage into stream
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Debris Removal Issues

• Environmental habitat
• Sediment control
• Damage to bridge
• Damage to property upstream
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• Damage to property upstream



• Scour
• Impact

Debris Damage   
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Countermeasures

• Structure modification
• Debris deflectors
• Flood relief
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• Flood relief
• Debris and sediment 

traps
• Land use regulations
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Role of Maintenance

• Develop emergency plan
• Respond to emergencies
• Perform scour repairs
• Identify, install, and maintain protection 
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• Identify, install, and maintain protection 
devices



Scour Control Methods

• Revetments (slope 
protection)

• Flow control 
(stream training)
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(stream training)
• Structure or 

channel 
modification



In Summary Preventive Bridge 
Maintenance Basics Are

• Maintain bridge approach roadway and 
deck

• Control deck drainage
• Keep joints clean and sealed
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• Keep joints clean and sealed
• Clean/maintain bearings
• Remove debris from streambed/channel
• Control drainage and scour
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Maintain the bridge approach



Control deck drainage
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Keep joints clean
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Restore bearings



Control 
drainage and 
scour
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Remove debris



Questions?
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