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Problem Statement

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

A Corrosion damage is the cause of approximate

15% oforidges receiving a structuraltleficient
rating.

ATheUnited States spends8.3 billionannually
to repair andreplace corrosiomlamaged
highway bridges.

A Corrosion at girder ends majgnificantly
reduce thebearingcapacity.




Existing Repair Methods

Standard procedures to repair corroded steel girder
ends:

1) jacking the structure to relieve theads
2) cutting out the corroded section ateel
3) welding a new steel section infmlace

4) lowering the span ancemovingthe jacks

AThis process is expensive and time consuming
Alt my require lane closure arldad paintremoval
AContinued corrosiomemains an issue




Novel Repair Method

A low cost, low impact, easy to implement method is being studied at UCO




Research Components

Phase (Budget ~$110kFinalReportcompleted inJune 2015)

|.  Proof of the Repair Concept
A 1/2 ¢Scale 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
11 {1 ¢hQa {GIFYRAY3I wSaSINDODK /2YYAGGSSO

Phasell (Budget ~$670k ongoing will beconcludedn 2018)

|. Studyof SheaiStud Capacity in UHPC
A PushOff Tests
A Finite Element Modeling
ll. FullScale Plate Girder Testing
A Repair will be Performed Under Simulated Livead Effect
A Two or Three Repair Geometries
lll. Development of Design Guides for the Repair Method

A Finite Element Modeling of Full Span Bridge Girders
A Repair Design for Pilot Project



Large Experiment

Dynamic Actuator
to Simulate Live
Load Effects

| (550 kip) Experimental Setup of Phase Il (1000 kip) ¢



Test Specimen (Phase )

A Three 1/2cscale experiment were performed on-21deep rolled beams

A Intact; to measure undamagecapacity.

A Damaged:Reduced section was administeresing milling machine 0%
reduction) to simulate corrosion.

A Repairedthe samesection reduction adamaged, but with studs welded on the
web andflangeto incase the reduced section UHPC.
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Ultra High Performance Concrete and Casting
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A Gain 12ksi in 12hrs (JS1212)
A Significant, flowabilityand workability
A Maybe pumped or cast from the top
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