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Summary

Flowing water can erode (scour) soils and cause struc-
tural failure of a bridge by exposing or undermining bridge 
foundations (abutments and piers). A rapid scour-estimation 
technique, known as the level-1.5 method and developed by 
the U.S. Geological Survey, was used to evaluate potential 
scour at selected bridges in South Dakota in a study conducted 
during 2003–07 in cooperation with the South Dakota Depart-
ment of Transportation. This method was used to estimate 
scour for the 100-year and 500-year floods at 734 bridges over 
State routes. The 100-year and 500-year floods for each bridge 
were estimated by using a combination of methods developed 
for South Dakota. Quality assurance/quality control of the 
level-1.5 scour estimations was achieved by performing 57 
replicate analyses, and differences can be tracked back to one 
or more different initial assumptions. 

Estimated scour depths and other selected information 
from the level-1.5 field forms are presented in tabular format. 
Estimates of potential contraction scour at the 734 bridges 
ranged from 0 to 33.9 feet for the 100-year flood and from 
0 to 35.8 feet for the 500-year flood. Abutment scour ranged 
from 0 to 36.9 feet for the 100-year flood and from 0 to 45.9 
feet for the 500-year flood. Pier scour ranged from 0 to 30.8 
feet for the 100-year flood and from 0 to 30.7 feet for the 
500-year flood. The scour depths estimated by using the 
level-1.5 method can be used by the South Dakota Department 
of Transportation and others to identify bridges that may be 
susceptible to scour. 

Scour at 19 selected bridges also was analyzed by using 
the level-2 method, and estimated scour depths from the two 
methods were compared. The U.S. Army Corps of Engineers 
Hydraulic Engineering Center-River Analysis System (HEC–
RAS) was used for hydraulic modeling and to estimate level-2 
bridge scour. Contraction, abutment, and pier scour estimates 
produced by level-1.5 and level-2 methods are presented 
in tabular and graphical formats. Compared to the level-2 
method, the level-1.5 method generally overestimated scour as 
designed, or in a few cases slightly underestimated scour. The 
level-1.5 method underestimated contraction scour by more 
than 3 feet for approximately 10.5 percent of the analyses 
and underestimated abutment scour by more than 3 feet for 
approximately 11.8 percent of the analyses. Pier scour was 
either overestimated or underestimated by less than 1 foot. 

Results of the level-2 analyses for bridges in South 
Dakota were then used to develop regression equations for 
change in head and average velocity through bridge contrac-
tions. These regression equations derived from South Dakota 
data were compared to similar regression equations derived 
from Montana and Colorado data. Future level-1.5 scour 
investigations in South Dakota may benefit from the use of 
these South Dakota-specific regression equations for estimat-
ing change in head and average velocity at bridges. 
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