

Lecture 11 Roadside Design - Roadside is the design of the area between the outside should edge of pavement and the right-of-way limits.  How significant is the roadside environment in Highway crashes.  About 30% of fatalities are the result of single car run-off- the- road crashes.  This means the roadside environment comes into play in a very significant percentage of fatal and serious crashes.  AASHTO’s Roadside Design Guide 2002 is an excellent reference related to roadside design.
In general the question is how to make the roadside safer

Methods

Flatten fore slopes

Clear obstructions from the clear zone
Protect immovable objects 

The clear zone is an obstruction free area adjacent to the roadway. It is approximately 30 ft for arterial roads. The actual clear zone distance is a function of slope, speed and traffic as shown is the figure. These distances may be increased on the outside edge of horizontal curves with radius < 1200 ft (there is a table available in the design Guide).
Embankments may be critical elements in a roadside design and are considered to be 
Recoverable - 4 on 1 or less

Non recoverable - less than 4 on 1

Critical - less than 3 on 1

Ideally embankments perpendicular to road should be 1 on 6 to 1 on 10

Ditches and drainage structures are other areas of roadside conflict and should be 
As flat as possible consistent with drainage requirements

Structures - protect

Curbs - use roll curbs or avoid

Culvert head walls - protect

Barriers (longitudinal) are important roadside elements and are controlled by criteria given in NCHRP Report 350 NCHRP 350 .  Generally they should be as far away from traveled way as possible. Formulas are available to calculate the required length of the barrier.
Types

Cable – large deflection
Steel Beam – semi rigid 
Steel-wood post – semi rigid
New Jersey concrete -rigid
Masonry walls – rigid 
Another type of barrier is a crash cushion.  The idea here is not to deflect vehicles from collision with an object but rather to absorb the crash impact to reduce it to a safe level. Principles from momentum or kinetic energy can be use to determine the required length of cushion 
See Federal Lands Highway Design Manual for other information about road way design 
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