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Streambed scour is the leading cause of bridge failure in the United States. The costs associated with repair and the societal repercussions associated with failures are amplified in Alaska, where alternate ground transportation routes between many cities do not exist. Damages to bridges and culverts during two flood events on the Kenai Peninsula in 2002 are estimated at over 19 million dollars and prevented vehicular traffic to and from the lower Kenai Peninsula for three days. 

The U.S. Geological Survey (USGS), in cooperation with the Alaska Department of Transportation and Public Facilities (ADOT&PF), evaluated the scour susceptibility of select bridges in Alaska using a multiphase approach. Results from this study are being used to focus efforts for emplacement of scour countermeasures and scour monitoring. 


To understand the overall processes associated with the initiation, magnitude, and duration of scouring and filling the USGS has installed scour-monitoring equipment on five scour-critical bridges throughout Alaska (Knik River at Old Glenn Highway, Tanana River at Nenana, Salcha River on the Richardson Highway, Chena River at mile 39.5 Chena Hot Springs Road, and Nenana River at Windy). Pier-mounted sonars determine streambed elevations at the noses of the selected bridge piers hourly. These data are transmitted daily to the USGS and ADOT&PF using satellite transmitters. The frequency of data transmissions increases when predetermined scour thresholds are exceeded. The scour-monitoring stations provide ADOT&PF with critical information to help evaluate the safety of these structures during high flows. 


To help ADOT&PF to design, locate, and align bridge piers to best inhibit localized scour the USGS collected an extensive bathymetric and hydraulic data set at the Tanana River near Tok. Bathymetry and flow vectors were determined using a real-time kinematic GPS system interfaced with an Acoustic Doppler Current Profiler (ADCP) and fathometer. Data at over 25,000 points with 0.5 foot horizontal and vertical precision were collected during August 2002. These data along with survey data of the overbanks and floodplain provided by ADOT&PF are being used by the USGS to construct a two-dimensional hydrodynamic model. Measured water-surface elevations and ADCP velocity vectors will be compared to modeled elevations and flow vectors for model calibration.

