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Improved Sustainability
and Efficiency of Partial-
Depth Concrete Bridge
Deck Repair

the ISSUE

There have been significant advances in the development of rapid setting cementitious materials

for partial-depth bridge deck repair. The rapid set times of these materials allow for traffic to be
reopened onto the bridge deck in several hours versus days once the material has been placed.
However, much time is still spent on removing damaged and deteriorated bridge deck and in
preparing the concrete cutouts for placement of the rapid set material. This partial deck removal is a
much more delicate process than full deck or pavement roadway removal because the soundness of
the concrete surrounding and below the cutout must be maintained. Therefore, the patch preparation
process is extremely labor intensive. With the recent development of autonomous machinery, this
labor-intensive process could become more efficient. However, prior to developing autonomous
machines to prepare the patches, foundational research on methods that reduce the preparation time
and that can be easily automated needs to be conducted.

the RESEARCH

The study’s overall objective is to examine different concrete removal methods to decrease traffic
closure time due to the preparation process for partial depth replacement. This effort is intended to
improve the efficiency of concrete removal methods as well as evaluate the life cycle sustainability of
the techniques. To achieve this objective, the following specific research objectives are identified:

¢ |dentify from the existing literature commonly used concrete patch removal methods used in
partial depth bridge deck repair.

¢ Quantify the removal time for commonly used concrete patch removal methods.
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the RESEARCH (continued)

e |dentify additional techniques that decrease the removal time
of partial deck patches and that may be automated.

e Determine the environmental sustainability of different concrete
removal techniques relative to partial bridge deck removal.

* Determine an optimized removal method that accounts for both
the time efficiency and environmental impact.

the FINDINGS

Lead Investigator(s) Researchers found that increasing the saw cutting lines decreases
the jackhammering time for different concrete strengths and
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health/energy level, saw blade sharpness, and jackhammer pull-off

Research Assistant(s) angle. Method IV, which has the largest number of saw cut lines, is

. the optimal concrete removal method among the other proposed
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Environmentally Sustainabl the IMPACT

Accelerated Partial Bridge
Deck Concrete Removal
Methods Analysis

The benefits of this project are reduced lane closure time and
decreased environmental impact from partial depth concrete repair.
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