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Improved bridge-deck overlay procedures for better deck and steel superstructure response

Over time, significant wear of bridge deck surfaces may result in modified structural behavior, due to decreases in the 
bridge composite section properties and decreased inertial damping. Any resulting reductions in girder stiffness from this 
deck loss may lead to increased deflections during traffic passage and exacerbate bridge deck deterioration leading to 
increased financial costs. Deck preservation actions, while currently only designed for surface condition improvements, 
may also be able to enhance the composite girder system stiffness. This project aims to quantify deck overlay effects on 
the bridge superstructure response, and investigate potential methods for enhancing overlay procedures to benefit the 
entire bridge system. The proposed project has the potential to increase the impact of current bridge deck preservation 
actions (leading to cost savings) and will involve instrumentation and monitoring of existing bridges (collecting data not 
currently available for decision making). Additionally, large-scale deck fatigue tests on the cold joint of overlay sections will 
be conducted to quantify composite strength increases and investigate potential improvements to the overlay surface 
preparation that will benefit both deck durability and the steel structural response to traffic loading.

The objectives of the proposed project are to: 1) quantify overlay effects on bridge superstructure behavior through 
instrumentation and monitoring of existing bridges before and after the overlay preservation action; 2) develop 
enhanced overlay procedures that consider both the bridge deck and superstructure functions (this will be based on 
response measurements from the instrumented bridges); and 3) investigate overlay bonds and potential surface 
preparation techniques for increasing the service life and performance of the deck overlay and superstructure during 
traffic loading. 

Findings from the proposed research will result in enhanced bridge deck overlay procedures, and be documented 
in a field-handbook for direct implementation. Additionally, two seminar presentations to ArDOT stakeholders will 
be developed to educate the industry and ensure appropriate implementation of the research findings. All project 
details and results will be included in annual reports and peer reviewed journal publications.
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