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Problem Statement 

ÁExtensive corrosion of bridge girders occur 
beneath deck expansion joints due to leaking 
joints.

ÁCorrosion damage is the cause of approximately 
15% of bridges receiving a structurally deficient 
rating.

ÁThe United States spends $8.3 billionannually 
to repair and replace corrosion damaged 
highway bridges. 

ÁCorrosion at girder ends may significantly 
reduce the bearing capacity. 
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Existing Repair Methods 
Standard procedures to repair corroded steel girder 
ends: 

1) jacking the structure to relieve the loads 

2) cutting out the corroded section of steel

3) welding a new steel section into place

4) lowering the span and removing the jacks

ÅThis process is expensive and time consuming

ÅIt my require lane closure and lead paintremoval

ÅContinued corrosion remains an issue  
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Novel Repair Method  
A low cost, low impact, easy to implement method is being studied at UCONN
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Research Components 
Phase I(Budget ~$110k ςFinal Report completed in June 2015)

I. Proof of the Repair Concept
Å1/2 ςScale Experiment on Rolled Girders (Intact, Damaged, Corroded) 

II. Preliminary Finite Element Simulations 

(In 2016, the project was selected as one of the sixteen High Value Research Projects by 
!!{I¢hΩǎ {ǘŀƴŘƛƴƎ wŜǎŜŀǊŎƘ /ƻƳƳƛǘǘŜŜύ

Phase II (Budget ~$670k ςongoing, will be concluded in 2018)
I. Study of Shear Stud Capacity in UHPC

ÅPush-Off Tests
ÅFinite Element Modeling

II. Full-Scale Plate Girder Testing
ÅRepair will be Performed Under Simulated Live-Load Effect
ÅTwo or Three Repair Geometries 

III. Development of Design Guides for the Repair Method
ÅFinite Element Modeling of Full Span Bridge Girders
ÅRepair Design for Pilot Project 5
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Test Specimen (Phase I)
ÅThree  1/2 ςscale experiment were performed on 21-in deep rolled beams 

Å Intact: to measure undamaged capacity.

ÅDamaged:Reduced section was administered using milling machine (~70%

reduction) to simulate corrosion.  

ÅRepaired:the same section reduction as damaged, but with studs welded on the  

web and flange to incase the reduced section in UHPC. 

7Layout of Studs UHPC Panels



Ultra High Performance Concrete and Casting

  

 

(a)  (b)  (c)  

FIGURE 3 Stages of Repair Installation Showing (a) Stud Installation, (b) Formwork for Casting, and (c) 

Completed Repair. 
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ÅProprietary mix design by Lafarge 

ÅGain 12ksi in 12hrs (JS1212)

ÅSignificant, flowability and workability

ÅMay be pumped or cast from the top  
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