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NCHRP Project 15-47  “An Improved 
Geometric Design Process” 
 

 Some AASHTO criteria are based on 
outdated and/or overly simplistic models 
lacking scientific basis 

 Dimensional design criteria should be 
based only on measurable performance 
effects 











Travel lane width – rural two-lane 



Shoulder width – rural two-lane 





Ramp terminal spacing 



It doesn‟t account for… 
• Respective ramp volumes 
• Mainline traffic density 
• Speeds 
• Geometry 
• Signing considerations 
• Cost or feasibility of 

attaining the standard 
• Design context 



“…balance system efficiency 
and safety with the need to 
provide access… 
 
“The selection criteria 
include geometric design 
needs, operational 
performance, signing needs, 
and safety performance.” 





Parking lane width 









Based on two premises: 
 

1. The ability to see the road ahead is critical 
to safety 

 

2. The critical event is an emergency stop, 
which is comprised of perception/reaction 
time and stopping distance 



SSD = perception/reaction distance + braking distance 

SSD = 1.47Vt + 1.075V2/a 

 
V = design speed in mph 

t = perception/reaction time (2.5 sec) 

a = deceleration rate (11.2 ft/sec2) 





“This report presents an 
approach for 
understanding the desired 
outcomes of a project, 
selecting performance 
measures that align with 
those outcomes, 
evaluating the impact of 
alternative geometric 
design decisions on those 
performance measures, 
and arriving at solutions 
that achieve the overall 
desired project outcomes.” 



 

 

…an OUTCOME based 

rather than  

OUTPUT based  

methodology 





NCHRP Project 15-47  “An Improved 
Geometric Design Process” 
 

 AASHTO criteria should reflect known 
interactive effects 

 AASHTO policy should replace dimensional 
guidance with direct performance 

 Concept of “conservatism” needs to be 
reconsidered 







Context Sensitive Solutions 
 

“You can always count on Americans to do 
the right thing – after they‟ve tried 
everything else.” 

 

     Winston Churchill 



Context Sensitive Solutions 
 

Tailoring solutions to the unique needs of 
each project context 

 

         Criteria 
 

Flexible ranges 
 

         Tools 



 

 Basically….. it depends 

 

 Design standards provide a basis for 
consistent design of roads and highways 

 

 A starting point in design, but not an 
absolute 

 

 



„Engineering and 
Contracting‟ 
August 12, 1914 

 
 

 
“Strictly interpreted, the meaning 

would indicate that the standard 
design was the best design.”  
“Standards are merely 
recommended designs which 
are to be adhered to unless 
conditions indicate that a 
variation in the design would 
meet them better.” 

“The temptation is to neglect the 
detailed study of local 
conditions…” 



Posted Speed Number of 
Miles 

Average 
Crash Rate 

Average Fatal and Serious 
Injury Rate 

40 8.0 1.29 0.00 

45 6.0 0.85 0.00 

50 191 0.66 2.53 

55 3,226 0.35 1.71 

60 203 0.27 1.40 

STATEWIDE 
AVERAGE 

8,369 0.32 1.60 



Design Speed Number 
of Miles 

Average 
Crash Rate 

Average Fatal and Serious 
Injury Rate 

No Design 
Speed 

584 0.43 2.17 

30-40 79 0.51 3.68 

50 182 0.36 1.46 

55-59 494 0.43 1.78 

60-64 1,522 0.36 1.53 

65-69 160 0.22 1.09 

70+ 612 0.28 1.85 

STATEWIDE 
AVERAGE 

8,369 0.32 1.60 











Questions? 
 

Jim Rosenow 

(651) 366-4673 

james.rosenow@state.mn.us 

 

Derek Leuer 

(651) 234-7372 

derek.leuer@state.mn.us 
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