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• N. Vancouver Ave. over Columbia Slough
• Portland, OR
• 3-Span Prestressed BT72 girders with CIP Concrete 

Deck
• Built in 2011
• Large transient camps were present at both 

abutments
• Current bridge replaced an existing 14-span timber 

bridge
• The original bridge was severely damaged by a 

transient fire
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• Special Inspection 
Fire Damage Report 

• Amanda Blankenship 
(DEA) 6/24/2011

• Tacoma Station 
Access Over Johnson 
Creek, Portland, OR
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• Inspection and Repair of a Fire 
Damaged Prestessed Girder 
Bridge

• By Richard Stoddard 
(WSDOT), 12/12/2002

• Puyallup River Bridge, Tacoma, 
WA

• 2004 International Bridge 
Conference

Research Findings



Research Findings



• Design for Fire Resistance of 
Precast Prestressed 
Concrete

• PCI, 1989
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• Proper use of the Rebound 
Hammer

• By Cemex, 2013
• ASTM C805-13 is the standard 

test method
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• Pre-Inspection Photos
• Chalk / Wax Marker Lines
• Area and Depth Mapping
• Concrete Color
• Sounding
• Crack Inspection
• Soot Mapping
• Damage Mapping

• Schmidt Hammer Testing
– Determining testing locations
– Performing testing
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• Northwest Geotech, Inc. / Northwest Testing, Inc.
• Bottom flange, web, top flange, and deck

– Damaged girders and a non-damaged girder

• Results were used to investigate any loss of concrete 
compressive strength of the fire damaged areas

Inspection – Testing 



Inspection – Testing 



Inspection – Testing 



• Procedure Summary 
• Schmidt Hammer 

Correlation
• Section Properties
• Shear Capacity
• Moment Capacity
• Service Checks 

(Stresses)
• Deck Capacity

Analysis



• Procedure Summary
– Damaged girder capacity compared 

against as-built girders
– Reduced cross-section
– Reduced concrete strength
– Utilized original bridge design 

calculations
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• Schmidt Hammer 
Correlation
– Readings used to estimate 

deck and girder concrete 
compressive strength

– Average of 10 
measurements

– Removed outliers
– Used data from Tacoma 

Station Access to derive a 
linear relationship
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• Schmidt Hammer 
Correlation
– Average of the calculated f’c

values for each of the different 
components was used for the 
design check

– Scale factor determined by 
“normalizing” the as-built 
girder

– Calculated f’c values were then 
adjusted by the scale factor
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• Section Properties

Analysis



• Shear Capacity Evaluation
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• Moment Capacity Evaluation
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• Service Checks (Stresses)
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• Deck Capacity

Analysis



• Summary of findings 
– Possible increase in deflections - monitor
– Strengthening not required
– No load posting required

• Repair recommendations

• Lessons learned
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• Shear Strength – Adequate 
Reserve Capacity
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• Flexural Strength – Adequate Reserve Capacity
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• Girder Stresses
– Bottom Surface within Tension Limits
– Top Surface within Compression Limits
– Bottom Surface EXCEEDS Compression Limits
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• Repair Recommendations
– Restore rebar concrete cover to 

extend service life
– Clean spalls and patch

• ~ $50k Construction 
Estimate

– Prevention of future transient 
fires
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• Lessons Learned
– Consider fire protection during design of new structures

• Concrete cover
• Prevention – Restrict transient access

– Schmidt Hammer testing can be time consuming
– Fire Damage Investigation

• Basic or advanced 
• Visual versus concrete cores, load testing, etc.

– Difficult to gain quantitative certainty on the damaged 
capacity

– Concrete bridges generally perform well in fire

Conclusions
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