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Prediction and mitigation of scour and scour
damage to Vermont bridges

Introduction or What was the Problem?

Over 300 Vermont bridges were damaged in the 2011 Tropical Storm Irene and
many experienced significant scour. Successfully mitigating bridge scour in future
flooding events depends on our ability to reliably estimate scour potential,
design safe and economical foundation elements accounting for scour potential,
design effective scour prevention and countermeasures, and design reliable and
economically feasible monitoring systems, which served as the motivation for
this study.

Methodology or What wasdone?

The research sought to identify features that could be included in inspections
and into a scour rating system that are capable of assessing network-level scour
vulnerability of bridges more holistically. Watershed assessments were
conducted to add stream metrics to the available data.

Work was also done to develop a scour sensor for use in erodible soils, using
both optical and acceleration sensors.

Conclusion or What are the next steps?

Stream geomorphic and watershed assessment calculations, particularly stream
power, were found to be significant in relation to bridge scour damage from
Tropical Storm Irene. With the inclusion of these variables, and the bridge
inspection records, new relationships could be identified and related to bridge
damage.

Metrics are under review that could be used to aid in bridge scour vulnerability,
and used to make informed decisions about the risk of flood related bride
damage.

Proof of concept sensors for both optical detection and accelerometers were
successfully tested.

What are potential impacts? What is the benefit to VTrans?

Mapping done using the resulting metrics can be used to predict vulnerable
locations in future extreme events. Stream geomorphic parameters and
watershed assessments variables provide additional information to be used
when conducting bridge scour evaluation. Updated risk assessments can be
conducted to determine the exposure to high stream stress locations, and
predict effects of large flooding events on bridges.

Optical and accelerometer sensors are both promising methods for detecting
scour in erodible soils.
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