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Justification

In the AASHTO LRFD Bridge Design Specifications, the equivalent static force for consideration of lateral impact force
caused by vehicular Collison to bridge piers increased from the previous 400-kip to 600-kip. However, many bridges
were built prior to that change. FDOT is increasingly encountering projects with existing piers that were not designed to
resist the AASHTO LRFD 600-kip equivalent static design force. In addition, a pier protection barrier is often not viable
due to maintenance of traffic or geometric constraints, or conflicts with utilities or other features. Pier protection barriers
are also expensive due to the significant length of barrier required and the maintenance of traffic needed during their
construction. In these situations, designers must consider strengthening the existing piers.

FDOT is currently funding an analytical research project to evaluate the performance of different strengthening methods
for piers against vehicle collision using dynamic finite element (FE) analysis. In order to validate the dynamic FE model
developed in the current project, and to increase the confidence of FDOT in the proposed strengthening methods for
bridge piers, a second experimental phase of the project is needed.

The experimental scale will be determined based on the capacity of the FDOT pendulum impact testing facility in
discussion and coordination with the PM and the researchers at FDOT Structures Research Center. The impact testing
data will be used to validate the developed FE model, which will be used to further evaluate the performance of the
strengthened piers and the effectiveness of the strengthening methods.

Impact

This research could help FDOT understand how to retrofit existing piers to have adequate capacity to resist the LRFD
600-kip equivalent static design force without a pier protection barrier. If this research is not completed and current FE
analysis research cannot be verified, funding may be spent on inadequate retrofits and traffic crashes into those piers may
result in significant structural damage, or the Department could be spending too much on overly conservative and
complicated details.
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1 This project scored first in a rating of 25 research ideas by FDOT’s Central and District
Urgency Structures Design Offices.
This research has a high likelihood of implementation in the FDOT Structures Manual
1 because the topic is already addressed there. Physical research is needed prior to full

Implementability

implementation.

Project Benefits (Succinct, complete explanation)

Pier protection barriers are expensive to add to bridges because of the significant length of barrier required and the maintenance of traffic needed
during their construction. The need to strengthen or protect piers is being encountered frequently in multiple districts and strengthening methods with
FRPs or other optimized methods would make those repairs more cost efficient.

Project Benefits

(Select all that apply and
explain)

Quantifiable Benefits
(units, dollars, etc...if
applicable)

Methodology or Data Sources Used to Determine Quantifiable Benefits. If not
applicable, please give justification of project benefits

o  Materials
Enhancement

More efficient and cost-effective details.

o  Materials Savings

Possibly less material.

o  Time Savings

FRP strengthening requires less time than traditional strengthening methods with concrete.

o  Lives Saved/Injuries
Prevented

Faster strengthening methods will require less MOT and therefore safety is enhanced.

o  Other (Explain)

*Comments should explain and support urgency, financial benefit, and implementability scores




