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Topic Description

In 2004 the Bryant Patton Bridge over Apalachicola Bay in the Florida panhandle was replaced. During demolition, twelve
prestressed concrete piles with varying levels of corrosion damage were recovered. Two of the selected piles were equipped with a
cathodic protection that had been installed in 1994 as part of a repair project involving most of the piles supporting the bridge.
REsults of flexural and material testing that were conducted on the recovered piles will be presented.
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Obijectives

- Evaluate remaining flexural capacity of piles
- Why? Resistance to lateral loads such as barge
impact.
- Compare tested capacity to visual rating

- Why? Most inspections are visual with ratings used
to classify state of bridge.

Tasks

Select piles

Visual inspection and corrosion potentials in
place

- Sample dissolved hydrogen in CP pile
Sample chloride content of concrete
Structural testing

- Post-test evaluation

- Materials testing
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Recovery — Selection
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DOT D2 Inspection
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Recovery — Cap Be

am Removal

12 piles recovered and tested
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Recovery — Pile Removal

On site sampling of prestressing
strands for dissolved hydrogen
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Specimen Details

- (20) 7/16-in. diameter stress relieved 7-wire
prestressing strands

- Average tested tensile strength of strands = 261
Ksi

- Core concrete strength = 6200 psi
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Flexural Test Set-up
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Typical Flexural Behavior
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Flexural Test Results
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Corrosion Potentials
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Visual Rating

- Conducted by graduate student unfamiliar with
flexural test results (no previous inspection
training)

- Used photos and notes taken by D2 inspection
team

- Ratings based on FDOT inspection guidelines
for Commonly Recognized Structural Elements
(CoRe)

- Normalized capacity based on rating
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Normalized Rating

Visual Rating
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Lifting Loops _
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Results - Hydrogen Sampling

m Average of pile with CP:
m Quter wire: 2.0 ppm
m Inner wire: 1.4 ppm

m Average of pile without CP:
m Quter wire: 0.92 ppm

m Expected background level: 0.6 to 0.7 ppm

m Appears that some charging had occurred

Effect of Hydrogen?
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Conclusions — Hydrogen

- Elevated levels of hydrogen detected in CP piles

- Quter wires appeared to have higher levels of
dissolved hydrogen

- No clear indication of a loss in ductility due to
charging (based on flexural testing)

Conclusions — Pile Capacity

- 8 out of the 12 piles tested below the calculated
flexural capacity.

- Reduced capacity ranged from ~30 to 80% of
full capacity.

- Both CP piles tested below 80% of original
capacity. Appeared to be loss of section before
CP installation.

October 5, 2005
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Conclusions — Visual Rating

. 7 of the 12 piles (58%) the normalized visual
rating was within 10% of the normalized
moment capacity

- One pile (8%) capacity was overestimated

- The remainder of the pile (34%) capacities were
underestimated
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