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 Nobody wants to have to reinvent the 
wheel for every decision on every 
project

 Consistency and uniformity across the 
roadway system



 Adherence to the code ensures a 
minimum level of performance by the 
finished product
◦ 1965 AASHO “Blue Book”:  “…the incorporation in 

practice of highway design features which will 
result in maximum safety and utility.”

This is all true, right?



‘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…”



Design Tradeoffs



MnDOT Road Design Manual:  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



Nominal Performance

Substantive
Performance



AASHTO Green Book Table 7-3



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outdated and/or overly simplistic models 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





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

 AASHTO policy should replace dimensional 
guidance with direct performance











AASHTO Green Book Table 7-3



AASHTO Highway Safety Manual Figure 13-2



NCHRP Report 783

“It should be noted that 
the HSM [Highway Safety 
Manual] shows very limited 
differences in crash 
frequency between 11-
and 12-ft lanes on rural 
two-lane and multilane 
highways (nonfreeways).”



NCHRP Report 783

“It appears reasonable that designers should 
be provided with great flexibility to choose 
between 11- and 12-ft lanes for rural two-
lane and multilane highways (nonfreeways) 
and that the controlling criterion for lane 
width, and thus the need for design 
exceptions, should apply to lane widths less 
than 11 ft…”



HSM Crash Modification Factors (CMF’s)

for urban and suburban arterials:

10-ft lane: 1.0

11-ft lane: 1.0

12-ft lane: 1.0



Potts, Harwood & 
Richard – 2007

“The lane width effects in 
the analysis conducted  
were generally either not 
statistically significant or 
indicated that narrow lanes 
were associated with lower 
rather than higher crash 
frequencies.”



MnDOT / LRRB – 2013

Appended raw data 
indicates lower crash rates 
with narrower lanes and 
overall cross sections.





NCHRP Report 783

“There are no documented 
effects of shoulder width 
on…crash frequency for 
urban and suburban 
arterials.”



AASHTO Green Book Table 7-3



NCHRP Report 783

“Shoulder width has the 
largest effect on crash 
frequency of any of the 
controlling criteria for 
rural highways.”



AASHTO Highway Safety Manual Figure 13-5







NCHRP Report 785

“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.”



 Safety

 Mobility / operation

 Usability / user friendliness

 Reliability

 Relative ease of maintenance

 Visual quality

 Fit to context and community



1. Be aware of the standard

2. Base decisions on the project 
purpose and problems

3. Do what makes sense rather than 
what the standard tells you to



4. Use the HSM to understand benefit 
and performance

5. Embrace the use of non-standard 
dimensions where appropriate

6. Economize
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