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CLEAR ZONES AND SLOPES 
 
Wherever possible, existing side slopes should not be steepened when widening lanes and 
shoulders.  When the initial slopes are relatively flat, however, the slope can be steepened to 
6:1 with little effect, and steepening to 4:1 may be reasonable. 
 
Consideration should be given to flattening side slopes of 3:1 or steeper at locations where 
run-off-the-road type accidents are likely to occur (e.g. on the outsides of horizontal curves).  
Accident data should be us ed (when available) to substantiate run-off-the-road accident 
locations. 
 
Removing, relocating or shielding of isolated roadside obstacles should be evaluated in 
accordance with the Clear Zone and Traffic Barrier Guidelines contained in the Road Design 
Manual, Appendix A, Sections A-2 and A-3. 
 
GRADES 
 
Grades generally do not need to be flattened on RRR projects.  Steep grades and restricted 
horizontal or vertical curvature in combination, however, may warrant corrective action. 
 
CREST VERTICAL CURVES 
 
An existing vertical curve may be r etained as is, without further evaluation, if the existing 
design speed provides the stopping sight distance within 15 M PH of the overall project 
design speed and the average daily traffic volume is less than 750 vehicles per day. 
 
Reconstruction of crest vertical curves is to be evaluated when the above speed and traffic 
volumes are exceeded and the vertical curve hides major hazards from view.  Major hazards 
include, but are not limited to intersections or entrances, sharp horizontal curves and narrow 
bridges. 
 
SAG VERTICAL CURVES 
 
Substandard sag vertical curves should be investigated to ensure that potential hazards do 
not exist, especially ones that become apparent when weather conditions, or darkness, 
reduce visibility. 
  




