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Figure 3.1 Observed Deficiencies in the East Side Girders (Cont.) 
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Invasive testing to remove cracked concrete and expose the PT bars was utilized to 

access the conditions of the PT bars.  In two locations, removing the concrete revealed 

extensive corrosion and broken PT bars.  Generally, girders with significant longitudinal 

and inclined cracking following the trajectories of the steel bars show severe signs of 

deterioration and corrosion of the prestressing steel bars.  Broken and exposed 

corroded bars are observed at multiple locations. 

 

4. Structural Inspection and Repair Criteria 

Compete inspection of all East side spans up to the high spans was conducted to 

determine the number of deteriorated bridge elements requiring repair.  Similar 

inspection was also conducted for the bride West side.  The repair cost estimates are 

calculated based on various assumptions as will be presented later in this report and 

include only the repair of the bridge lower spans. 

4.1 Criteria for Quantities Calculation  

In order to accurately determine approximate repair quantities and associated repair 

costs criteria are established to determine the quantity of the deficient elements and the 

level of deterioration for the girders, piles and pile caps.  

4.1.1 Girders 

G : Good: no cracking or spalling and appears to be structurally sound 

P : Partial Damage: Cracking, spalling and steel corrosion in limited areas of the 

beam not exceeding 1/3 of the beam length and limited to one location 

F : Full damage:  Cracking, spalling and steel corrosion along the entire beam or 

multiple locations.   
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4.1.2 Pile Bents 

The majority of the pile bents contain more than four (4) piles and partial deterioration of 

up to 2 piles do not represent a structural problem.  While repairs of such piles are 

desirable it is not immediately required since traffic on the bridge is limited.  

Deterioration in pile bents with only 4 piles will need to be repaired due to the lack of 

redundancy.  In the following cost estimates only deficient piles in 4-pile bents are 

considered.  

4.1.3 Pile Caps 

Only caps with extensive cracking and corroded reinforcement are considered.  

4.1.4 Miscellaneous Repairs  

These repairs include concrete patching and sealing of spalled areas along the entire 

bridge.  

4.2 Inspection Results 

The inspection results for both sides of the bridge based on the criteria presented above 

are shown on the following tables.  The results don’t include the high spans, since these 

areas are not part of the scope of the work. 

 

TAMPA END (EAST) 
 

Component Repair Type Quantity 

GIRDERS 
PARTIAL  9 

FULL  2 

PILE CAP CONCRETE 
REPAIR 8 

PILES 24 
 



Detailed Inspection And Evaluation Of The Friendship Trail Bridge (Old Gandy Bridge) 

SDR Engineering Consultants, Inc. – May 2009  11 

ST. PETERSBURG END (WEST) 
 

Component Repair Type Quantity 

From Beginning to End of Catwalk 

GIRDERS 
PARTIAL 6 

FULL  0 

PILE CAP CONCRETE  
REPAIR 3 

PILES 1 

From End of Catwalk to High spans 

GIRDERS 
PARTIAL  202 

FULL  93 

PILE CAP CONCRETE  
REPAIR 12 

PILES 22 

5. Repair Options  

5.1 Estimated Repair Costs Utilizing Carbon Fiber Strengthening 

From studying the girders deficiencies and extensive experience in bridge repairs, 

utilizing Carbon Fiber Reinforced Polymer (CFRP) offers an efficient repair method and 

cost benefits over traditional repair methods.  In addition, life cycle maintenance costs 

are very low compared to traditional repair methods.  Therefore, CFRP repair of the 

girders is recommended for this project.  

The repair cost estimates are based on the following repair methods: 

Girders:   Repair with Carbon Fiber Polymer, Structural 
Piles:    Zinc Mesh Integral Pile Jacket, Structural 
Bent Cap:   Concrete Spall Repair 
Miscellaneous Repairs:  RESTORE SPALLED AREAS 
    CLEANING AND SEALING 
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The recommended Carbon Fiber Repair configuration is shown in Figure 5.1. 

 
Figure 5.1    Carbon Fiber Repair Configurations. 
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Structural Components Repairs 

TAMPA END (East Side) 

Component Repair Type Quantity Unit Estimated Cost 
(Each)       $ Total Cost 

GIRDERS 
PARTIAL  9 EA. 10,000.00 90,000.00

FULL  2 EA. 20,000.00 40,000.00

PILE CAP Concrete 
Repair 8 EA. 4,000.00 32,000.00

PILES CP Jackets 24 10’ EA. 16,000.00 384,000.00

MISCELLANEOUS Spall Repair 20 CF 500.00 10,000.00

Cost 556,000.00

ST. PETERSBURG END 
From Beginning to End of Catwalk 

GIRDERS 
PARTIAL 6 EA. 10,000.00 60,000.00

FULL  0 EA. 20,000.00 0.00

PILE CAP Concrete 
Repair 3 EA. 4,000.00 12,000.00

PILES CP Jackets 5 10’ EA. 16,000.00 80,000.00

MISCELLANEOUS Spall Repair 40 CF 500.00 20,000.00

From End of Catwalk to High spans 

GIRDERS 

PARTIAL  202 EA 10,000.00 2,020,000.00
FULL  93 EA 20,000.00 1,860,000.00

PILE CAP CONCRETE  
REPAIR 12 EA 4,000.00 48,000.00

PILES CP Jackets 22 10’ EA 16,000.00 352,000.00
MISCELLANEOUS 

 
40 CF 500.00 20,000.00

Cost 4,472,000.00
 

Total Repair Costs of structural Components =  $ 5,028,000.00 
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The above repair costs are approximate and considered to be a lower bound needed to 

extend the bridge lower spans life by up to 10 years.  Additional funds will be needed to 

address the bridge high spans.  Continued deterioration of other elements of the bridge 

will continue and additional funds will be needed within the projected 10 years to 

address new deficiencies.   

5.2 Repair Options 

Based on the evaluation of the bridge current conditions and the knowledge of its 

current use, the following options should be examined to determine the best future 

course of action. 

Option I: Repair the entire bridge  

This option will extend the projected remaining life of the bridge by 10 years and will 

allow opening the entire bridge for recreational use. 

Estimated Repair Costs:     $7 M 

Continued deterioration will continue and additional funds will be required to address 

other deficiencies. 

Estimated Repair Costs over next 10 years:  $4 M 

Contingencies:      $4 M 

Total Budget*: $15 M 

 

Option II: Repair spans starting from the beginning of bridge at either end up to 
the Catwalk  

This option will extend the projected remaining life of the selected spans bridge by 10 

years and will allow opening these spans for recreational use. 
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Estimated Repair Costs:     $2 M 

Continued deterioration will continue and additional funds will be required to address 

other deficiencies. 

Estimated Repair Costs over next 10 years:  $1 M 

Contingencies:      $1 M 

Demolition from end of catwalk to High Level:  $6 M 

Total Budget*:   $10 M 

* Does not include future demolition Costs of remaining spans. 

 

Option III: Demolition of the entire bridge and building two new fishing piers at 
either end of the bridge at the current location. 

This option will provide two new fishing piers at either end for recreational use. 

New Piers: dependent upon size 

$150/SF x (2) 30’x500’ structures :   $4.5M 

Demolition of entire structure now   $13M 

Total Budget  $17.5M  

Notes: 

- Relocating the new piers might be necessary to avoid future conflict if a new 

bridge is to be constructed. 

- The current cost of the bridge demolition will be considerably less than what is 

projected after 10 years due to the current cost of money and the downturn in the 

economy. 
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Option IV: Demolition of the entire bridge and building two new fishing piers at 
either end of the bridge to be supported by the new Gandy Bridge. 
 

This option will provide two new fishing piers at either end of the new Gandy Bridge for 

recreational use. 

 

New Piers: dependent upon size 

$150/SF x (2) 30’x500’ structures   $4.5M 
Land use:      $2 M 
Demolition of entire structure now   $13M 

Total Budget   $19.5M  
 

Notes: 

- Relocating the new piers to the new Gandy Bridge will eliminate the possibility of 

conflict if a new bridge is to be build at the current location. 

- Parking requirements at the new location should be evaluated. 

- Recreational facilities can be Incorporated into this plan for the purpose of 

generating revenue fund for the future maintenance of the fishing piers. 

- The current cost of the bridge demolition will be considerably less than what is 

projected after 10 years due to the current cost of money and the downturn in the 

economy. 

- FDOT should be contacted with the plan details for approval since the proposed 

piers will be supported by the existing bridge. 

- ADA requirements should be evaluated to determine if this plan meet these 

requirements. 
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6. Summary and Recommendations 

The invasive inspection of the first 5 spans on the East side and the first 2 West side 

spans revealed conditions consistent with previously reported findings.  The number 

and magnitude of structural deficiency found in the East Side spans are limited 

compared to the deficiencies found in the West side spans.  

Recommended repair methods have been identified and repair costs based on utilizing 

these methods are estimated.  These repair methods are intended to raise the load 

capacity of the bridge to handle occasional emergency situations and limited 

recreational vehicular traffic.   

The calculated cost estimates are only for the lower spans.  The higher spans were not 

inspected but they appear to be in good shape and might require limited upgrades.  The 

conditions of the high spans should be verified if the repair option is selected.  If the 

repair option is selected, the closure of the bridge should be maintained until repair work 

is completed.   

It should be pointed out that these repairs are limited to existing deficiencies and 

deterioration of other structural elements of the bridge will continue considering the 

bridge advanced age and the extreme environmental conditions.  The availability of 

funding to address future deficiencies is an important element in the decision making.  

Various options are presented for the repair or complete demolitions of the bridge and 

building two new fishing piers.  These options should be evaluated to arrive on the most 

economical and functioning option to meet the objectives of both counties.   












