

Lecture 8 Super Elevation and Super Elevation Transitions

As demonstrated in the development of the minimum radius of curvature, the minimum radius can be substantially increased by super elevating the roadway.  Super elevation is changing the slope of the roadway in a manner that will cause a component of vehicle weight that acts toward the center of the curve that resists the outward centripetal force.  Super elevation is usually expressed in % and varies depending on location in the country.

The maximum super elevation is 10% and the minimum is the normal cross slope 1-1 1/2%. In areas of snow and ice the maximum is usually around 7% as it is in Michigan. Once the super elevation is known it is applied throughout the curve except in the area where it transitions from the normal crown to the maximum super elevation. This is known as the super elevation transition. Typical transitions are shown in Fig 16.26 where the rotation may be about the centerline, right edge or the left edge. 
All transitions cross sections start in a normal section and proceed to a flat section (outside edge and the centerline at the same elevation) and continue at a constant rate of increase until the fully super elevated section is developed. The main parts of the transition are

Runoff length - is a function of maximum super elevation, speed and pavement width and can be determined using Table 16.12 or more correctly by calculation using the edge slopes given below. 

Run out length - distance from the beginning of the transition to the flat section determined using Table 16.13 or by calculation
Slope of edge = rise per unit length the outside edge increases as it proceeds from the normal section to the fully super elevated section.


Runoff length = emax*lane width/Slope of edge
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30 0.75 20 0.74

40 0.7 30 0.66

50 0.65 40 0.58

60 0.6 50 0.5

70 0.55 60 0.45

80 0.5 65 0.43

90 0.47 70 0.4

100 0.44 75 0.38

110 0.41



Run out length = normal cross slope*lane width/Slope of edge

The runoff determined from the methods discussed above is usually applied starting on the tangent section and continuing into the curve.  The actual distribution of length is not defined but is usually 2/3 on the tangent section and 1/3 on the curve.  Numerous exceptions can be found in different road agencies.

If radius of the curve is not the minimum the maximum rate of super elevation is adjusted downward as done in the AASHTO Design Guide.  A Calculator for super elevations transitions is available at the link Calculator for Super Elevation Transitions
The usual procedure is to carry the super elevation through the shoulder at the same rate as used on the traveled way.  In cases where this causes snow melt of water to travel across the full width of the pavement the shoulder on the outside lane may be broken over and carried at its normal slope of 2 to 4%.  To prevent large slope differences, the maximum difference in slope between the lane and shoulder should be less then 8%.  See the discussion in the AASHTO Guide or the Michigan Standard Sections.


Super Elevation Demo or Super Elevation
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		Speed, Km/hr		Edge slope, %		Speed, Mph		Edge Slope, %

		30		0.75		20		0.74

		40		0.7		30		0.66

		50		0.65		40		0.58

		60		0.6		50		0.5

		70		0.55		60		0.45

		80		0.5		65		0.43

		90		0.47		70		0.4

		100		0.44		75		0.38

		110		0.41
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