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Focus Areas:

1. Typical Applications/Guidance

2. Driver Expectation

3. Superelevation and Rollover at Ramp Ties

4. Temporary Detours

Applying Appropriate Superelevation
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Typical Applications & Driver Expectations
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Friction Forces acting between the car tires and road surface are reduced with the application of 
superelevation, or banking, of the road.

Why Apply Superelevation?
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Traveling in a flat curve:Traveling Straight:



What happens when we do not design adequately for the 
design speed, curvature, design vehicle and 
driver expectations?

The same thing that happens when drivers choose to 
go too fast for the speeds we design for…..

Our responsibility is to design and sign for the speeds that 
are posted and typical, which drivers expect on our 
relatively consistent highway system.

Why Apply Superelevation?
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Center of Gravity Limit Exceeded

Frictional Forces Exceeded Following too Closely.



Driver make many decisions every few seconds, and the number of decisions they make depends on what 
they see and experience around them constantly.

What Is Driver Expectation And Why Does It Matter?
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Consistency = Comfort

What Is Driver Expectation And Why Does It Matter?
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Unexpected Situations Create Discomfort
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Guidance
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Roadway Design Manual (May 2025 Update)

Superelevation Guidance
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• Use .06 maximum superelevation for the entire curve if 
there is a proposed bridge on the curve.

• Apply .06 super on the .06 max super chart (GB Table 
3-9) as a minimum for designs with limited right of 
way and semi-direct connections where high-speed 
designs are not expected.

• Design with the largest practicable 
radius while providing .06 maximum superelevation to 
allow for the highest possible design speed.

• Coordinate and Document

Flyover Superelevation
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Superelevation and roadway curvature are dependent on each other for achieving design speed.

Applying Superelevation to a Road
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A design speed is achieved 
when appropriate 

superelevation is provided to 
mitigate the centrifugal 

forces created by roadway 
curvature
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2018 GB

2019

GB Errata

2019 Green Book Errata
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2019 Green Book Errata
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Maximum Relative Gradient values 
used in the formula did not follow 

the 2018 guidance in the text

Runoff Length Formula:

2018 GB Section 3.3.8.2.1
Text includes updated

maximum relative gradient values
(Not changed by Errata)



Superelevation Training

Bw (Adjustment Factor)

n1 -Number of lanes rotated is the width from grade 
point to the edge of travel lane divided by "typical" 
lane width (12’)

                               A "0.5" lane is therefore 6ft

A 23' median adds 1 full lane width to the calculation 
if the grade point follows the center alignment
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Example

L= (12)(2)(8)(.75) / .5 = 288

To make even increments and runoff length:

288/8=36' increment. If it were not a whole number, 
I would round to the nearest whole number and 

multiply by 8 for the proposed runoff length.

Note: Long increments increase hydroplaning 
potential when rotating through 00 super.
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Spiral:  Runoff = Length of Spiral
Simple Curve:  Runoff (RO)
Applied 1/3 In,  2/3 Outside of Curve 
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The Greenbook has moved away from a standard 2/3 (0.67) out – 1/3(0.33) in Runoff Application. However, 
it does indicate a majority of agencies still use it, and NC accepts this methodology as well.

2018 AASHTO Green Book Simple Curve Superelevation Application

Superelevation Training

NCDOT Uses Spirals on High-Speed Facilities so we are 'okay' here.
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IF / THEN
2/3 (0.67)
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Reverse Curvature:

Simple Curves: (Indiana):

Spirals vs Curves



Ramp/Loop Superelevation Ties
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• Spiral out of Mainline Curvature (SC/CS)

• When not rotating through zero super, 
length of transition spiral can increase

• Use compound spirals when tying to the 
inside of the curve (low-side)

• When tying to the high-side of curves, hold 
super at gore before transitioning

Best Practices for Ramp/Loop Ties 
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Desirable Geometry and Super Transitions
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If not 
rotating 

through zero, 
spiral length 
can increase



Undesirable Geometry and Super Transitions
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Undesirable Geometry and Super Transitions
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Adverse 
superelevation 
rotation



Undesirable Geometry and Super Transitions
Superelevation Training
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Adverse superelevation 
ramp example



On-Site Temporary Detour Design
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Work Zone Traffic Control, Roadway Design, and Detours
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• Detour design guidance 
update is under development

• Utilize Method 2 
superelevation distribution for 
on-site temporary detours as 
a minimum criteria

• Supported by use in other 
states

Superelevation Guidance Update
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AASHTO Greenbook 2018 Method 5 Superelevation Tables
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AASHTO Greenbook 2018 Method 2 Superelevation Tables
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NCHRP Report 581 Exhibit 2-4
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NCHRP 581:  Design of 
Construction Work 
Zones on High-Speed 
Highways (2007) Exhibit 
2-4. Minimum radii for 
superelevation rates 
and work zone design 
speed based on Method 
2 superelevation 
distribution



Comparing Method 2 vs Method 5 Superelevation
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Method 2

• Starts by utilizing side friction, then adds 
superelevation once f (friction) reaches 
its max

• Offers flexibility for tying detours into 
existing pavement with existing 
superelevation

• Minimizes the need for wedging

• Less comfortable but adequate

Method 5

• Uses both side friction and superelevation 
entering and throughout the curvature

• Requires longer detour lengths to provide 
the comfortable and balanced 
superelevation transitions associated with 
Method 5

• Involves more extensive construction and 
temporary wedging over existing 
pavement when longer detour lengths 
are not feasible



Guidance from other States on Method 2 
Superelevation Distribution
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Design the horizontal curvature using the 
selected design speed for the work zone 
(Section 55-2.02) and AASHTO Method 2 for 
distributing superelevation and side friction 
to determine the radius and superelevation 
rate of the horizontal curve.

Illinois DOT RDM
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• In construction zones, the AASHTO Method 2 
for distributing superelevation and side friction 
may be used to determine the radius and 
superelevation rate of any curve.

• Exhibit 10-5 provides the minimum horizontal 
curve radii for retaining normal crown, based 
on AASHTO Method 2, for detour connections 
to tangent PTW sections. 

Montana DOT RDM
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Montana DOT RDM
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Indiana DOT RDM
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Design the horizontal curvature using the selected 
construction-zone design speed. Use AASHTO Method 2 for 
distributing superelevation and side friction to determine the 
radius and superelevation rate of the horizontal curve. 
Minimum Radius for Horizontal Curve in Construction Zones, 
provides the minimum radius (including the radius for 
retention of the normal crown section) for a horizontal curve 
through a construction zone based on AASHTO Method 2.



Colorado DOT RDM
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Wrapping Up
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• Typical applications of superelevation

• Driver expectation

• Superelevation and rollover at ramp ties

• Temporary detours

Today we discussed:
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Questions?
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Contact Us

@NCDOT

@NCDOT NCDOT

ncdotcom NCDOTcommunications

ncdot.gov

NCDOTcommunications

ncdotcom

View All Channels

Mike Lindgren

mdlindgren@ncdot.gov

919-707-6207

https://twitter.com/ncdot
https://www.facebook.com/NCDOT
https://www.linkedin.com/company/ncdot
https://www.instagram.com/ncdotcom/
https://www.youtube.com/ncdotcommunications
https://www.flickr.com/photos/ncdot/albums
https://www.threads.net/%40ncdotcom
https://www.youtube.com/ncdotcommunications
https://www.ncdot.gov/news/social-media/Pages/default.aspx
mailto:Mdlindgren@ncdot.gov


Thank you!
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