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Predicting and Evaluating the Effects of Anchoring on Uplift, Bluestone Dam, Hinton, WV 

Kimberly D. Davidson, P.G., US Army Corps of Engineers 

Bluestone Dam, completed in 1948, is a 2065-foot long, 165-foot high concrete gravity structure on the 
New River in southern West Virginia.  Its primary purpose is flood control and it sits mostly empty 
during normal conditions, making accurate evaluation of uplift pressures and drain efficiency difficult 
due to lack of uplift data at high pools.  During inspection of the dam in the 1960s, potential stability 
issues were identified related to faulting that had been discovered during construction but never fully 
assessed.  In addition, updated hydrologic analysis shows that the dam would be overtopped by the 
Probable Maximum Flood.  Site and laboratory investigations were performed in the 1980s and 1990s to 
refine site characterization and develop a preliminary design with measures to improve sliding and 
overturning stability that included a large number of high capacity rock anchors.  Investigations included 
field testing to directly assess uplift and drain efficiency.  Design assumptions for drain efficiency were 
then developed by empirically reducing the measured values from the field study based on the location 
and number of anchors planned for each monolith to account for possible increases in uplift pressures 
that could result from changes in rock mass permeability caused by anchor borehole grouting.  
Modifications to the dam are currently underway and include installation of over 550 high-capacity rock 
anchors, approximately 500 of which were completed by the end of 2017.  Uplift cell data has been 
collected for the post-anchored condition and uplift pressures have been re-evaluated.  Results show a 
mix of conditions ranging from no impacts to significant increases in uplift pressures for some monoliths 
that can be closely correlated to anchor borehole grouting and the location in the foundation where 
anchors are installed.  Anchors installed under the heel of the dam appear to have caused no significant 
impact while anchors installed beneath the toe correlate to increases in uplift pressures and 
corresponding decreases in drain efficiency.  This presentation will illustrate the relationship between 
uplift, rock foundation conditions, and grouting at this site; and discuss the complexity of extrapolating 
drain efficiency design assumptions that must be valid for the future, post-construction condition. 


