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Research Needs Statement 

Please complete all sections in blue 
Title: Design considerations for, and limitations of rock dowels/anchors 

loaded in shear. 
Key Words: Shear strength of steel, compressive strength of concrete, 

compressive strength of rock, discontinuity thickness. 
Research Problem Statement: Rock slopes in Tennessee are often reinforced with grouted steel 

anchors oriented to be loaded in shear and not tension. Confirm the 
assumptions used in the design of rock slopes reinforced with 
grouted steel anchors. Determine discontinuity/failure surface 
thickness where bending instead of shear failure occurs. 

Research Objective: Investigate through testing the failure mechanisms of grouted steel 
anchors installed in dipping hard rock and loaded in shear. Does 
grout or rock crushing occur before steel shear failure? Can an 
increase in steel cross sectional area be assumed depending on the 
orientation of the shear force relative to the bar? Determine seam 
thickness relative to the anchor diameter where bending occurs 
before shearing. Based on the investigation into these questions, 
TDOT needs a rock slope design tool. 

Related Research/Continuation 
of Past or Current Project: 

Very little research relative to this issue appears to have been 
published.  The shear behavior of steel in reinforced concrete, 
where hairline cracking is usually assumed, is a common model 
currently used for slope design. This research project would 
examine the accuracy of this model. 

Expected Deliverables: A report describing test results that determine the shear resistance 
of a steel anchor of a given diameter and tensile strength that can be 
applied to increasing the sliding resistance of a rock discontinuity or 
sliding surface. Based on the test results, provide a rock slope design 
tool. 

Estimate of Problem Funding & 
Research Period: 

$150,000

Urgency and Potential Benefits: Untensioned dowels can be quickly installed, as post-tensioning is 
not required. Dowels are typically installed vertically, crossing 
multiple potential failure surfaces, as well as surfaces of various 
orientations. Confidence in the assumptions used in dowel design 
and rock slope reinforcement is needed. 

Implementation Planning:  Revision of the current assumptions will be implemented if 
research indicates such a need. Design tools can be updated. 
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