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Roadside Design
Chapter 4

Introduction
This chapter presents guidelines and 
standards for roadside designs intended to 
reduce the likelihood and/or consequences of 
roadside crashes. Due to the variety of 
causative factors, the designer should review 
crash reports for vehicles leaving the traveled 
way at any location. On average, lane 
departure crashes in Florida represent 
approximately 1/3 of all crashes and almost 
50% of all highway fatalities.
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General Objective of Roadside Design

The general objective of roadside design 
is to provide an environment that will 
reduce the likelihood and/or 
consequences of crashes by vehicles 
that have left the traveled way.
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Objective of Roadside Design

The achievement of this general objective will be 
aided by the following:

• Roadside areas adequate to allow reasonable 
space and time for a driver to regain or retain 
control of the vehicle and stop or return to the 
traveled way safely

• Shoulders, medians, and roadsides that may be 
traversed safely without vehicle vaulting or 
overturning
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Objective of Roadside Design (cont.)

The achievement of this general objective will be 
aided by the following:

• Location of roadside fixed objects and hazards as 
far from the travel lane as is economically feasible

• Roadsides that accommodate necessary 
maintenance vehicles, emergency maneuvers and 
emergency parking

• Provide adequate shielding of hazards where 
appropriate and compatible with vehicle speeds 
and other design variables

7

Treatment of Roadside Hazards

1. Eliminate the hazard

2. Make the hazard crashworthy

3. Shield the hazard with a longitudinal 
barrier or crash cushion

4. Delineate the hazard and leave the 
hazard unshielded
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Eliminate the hazard

a. Remove the hazard

b. Redesign the hazard so that it can be 
safely traversed

c. Relocate the hazard outside of the 
clear zone

9

Make the hazard crashworthy

• Example: highway lighting pole is not 
crashworthy unless it is set upon 
transformer base. 
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Make the hazard crashworthy

• Example: highway lighting pole is not 
crashworthy unless it is set upon 
transformer base. 
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Make the hazard crashworthy
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Make the hazard crashworthy

• Example: sign post with break-away 
support
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Shield the hazard
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Delineate the hazard
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Questions?
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Roadside Slopes

The slopes of all roadsides should be as flat 
as possible to allow for safe traversal by out of 
control vehicles. A slope of 1:4 or flatter 
should be used, desirably 1:6 or flatter. The 
transition between the shoulder and adjacent 
side slope should be rounded and free from 
discontinuities.
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Roadside Slopes (cont.)

A slope as steep as 1:3 may be used within 
the clear zone if the clear zone width is 
adjusted to provide a clear runout area. 

If sufficient right of way exists, use flatter side 
slopes on the outside of horizontal curves.
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Roadside Slopes - Classification

1. Recoverable Slope – Traversable 
Slope 1:4 or flatter. Motorists who 
encroach on recoverable foreslopes
generally can stop their vehicles or 
slow them enough to return to the 
roadway safely.
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Roadside Slopes - Classification

2. Non-Recoverable Slope –
Traversable Slope steeper than 1:4 
and flatter than 1:3. Non-recoverable 
foreslopes are traversable but most 
vehicles will not be able to stop or 
return to the roadway easily. Vehicles 
on such slopes typically can be 
expected to reach the bottom.
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Roadside Slopes - Classification

3. Critical Slope – Non-Traversable 
Slope steeper than 1:3. A critical 
foreslope is one on which an errant 
vehicle has a higher propensity to 
overturn.
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Clear Zone

Clear zone is the unobstructed, traversable 
area beyond the edge of the traveled way for 
the recovery of errant vehicles. The clear 
zone includes shoulders and bicycle lanes. 
The clear zone must be free of aboveground 
fixed objects, water bodies and non-
traversable or critical slopes.
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Basic Clear Zone Concept
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Adjusted Clear Zone Concept
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Roadside Ditches – Bottom Width < 4 ft
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Roadside Ditches – Bottom Width < 4 ft
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Roadside Ditches – Bottom Width > 4 ft
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Roadside Ditches – Bottom Width > 4 ft
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Questions?
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Lateral Offset

Lateral offset is the lateral distance from a 
specified point on the roadway such as the 
edge of traveled way or face of curb, to a 
roadside feature or above ground object that 
is more than 4 inches above grade.
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Lateral Offset Requirements

Lateral Offset Requirements are based on:

• Design speed of roadway

• Location (urban, rural, etc.)

• Flush shoulder or curbed

• Traffic volumes

• Lane type (travel lane, aux lane, ramp)
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Drainage Features

Drainage design is an important aspect of the 
long-term performance of a roadway, and to 
achieve an effective design, drainage features 
are necessary in close proximately to travel 
lanes. These features include ditches, curbs, 
and drainage structures (e.g. transverse / 
parallel pipes, culverts, endwalls, wingwalls, 
and inlets). The placement of these features is 
to be evaluated as part of roadside safety 
design.
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Drainage Features – Important Note:

When evaluating the design of roadside 
topography and drainage features, consider 
the future maintenance implications of the 
facility. Routine maintenance or repairs 
needed to ensure the continued function of 
the roadway slopes or drainage may lead to 
long-term expenses and activities, which 
disrupts traffic flow and exposes maintenance 
personnel to traffic conditions.
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Drainage Structures

Drainage structures and their associated end 
treatments located along the roadside should 
be implemented using either a traversable 
design or located outside the required clear 
zone. The various drainage inlets and pipe 
end treatments needed for an efficient 
drainage design typically contain curb inlets, 
ditch bottom inlets, endwalls, wingwalls, 
headwalls, flared end sections and/or mitered 
end sections.
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Roadside Canals

Roadside canals and other bodies of water 
close to the roadway should be eliminated 
wherever feasible. When not feasible, they 
should be located outside of the clear zone. If 
the body of water meets the definition of a 
canal hazard, additional lateral offset is 
required for arterial and collector roadways.
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Minimum Offsets for Canal Hazards
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Minimum Offsets for Canal Hazards

37

Roadside Safety Features

While a traversable and unobstructed 
roadside is highly desirable from a safety 
standpoint, some appurtenances near the 
traveled way are necessary. Man-made fixed 
objects that frequently occupy road rights-of-
way include traffic signs, traffic signals, 
roadway lighting, railroad warning devices, 
intelligent transportation systems (ITS), utility 
poles, and mailboxes.
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Roadside Safety Features

Generally, those roadside appurtenances and 
features that cannot be removed or located 
outside the clear zone must meet breakaway 
criteria to reduce impact severity. For those 
features located within the clear zone where it 
is not practical to meet breakaway criteria, 
shielding may be warranted and shall be 
considered.
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How NOT to do Guardrail…
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Would guardrail be appropriate here?
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Questions?
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Pavement Design and 
Construction Chapter 5

Function of the Pavement

The function of the pavement or roadway surface is 
to provide a safe and efficient travel path for vehicles 
using the street or highway. The pavement should 
provide a good riding surface with a minimum 
amount of distraction to the driver. The pavement 
friction characteristics should be such that adequate 
longitudinal and lateral forces between the vehicle 
tires and the pavement can be developed to allow a 
margin of safety for required vehicle maneuvers.
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Objectives in Pavement Design:

• Provide sufficient pavement structure and the 
proper pavement material strength to prevent 
pavement distress through the design life

• Develop and maintain adequate skid resistance 
qualities to allow for safe execution of braking, 
cornering, accelerating, and other vehicle 
maneuvers

• Provide drainage to promote quick drying and to 
reduce the likelihood of hydroplaning and 
splashing
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Two-lane Roadway with Safety Edge
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Safety Edge Detail
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Safety Edge
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Pavement Construction

A regular program of inspection and evaluation 
should be conducted to ensure the pavement criteria 
are satisfied during the construction process. Any 
inspection program should include the following:

• The use of standard test procedures, such as 
AASHTO and the American Society for Testing and 
Materials (ASTM)

• The use of qualified personnel to perform testing 
and inspection
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Questions?
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Lighting 
Chapter 6

Why add lighting?

The major reason for lighting streets and 
highways is to improve safety for vehicular 
and pedestrian traffic that is traveling at night. 
Improvements in sight distance and reduction 
of confusion and distraction for night-time 
driving can reduce the hazard potential on 
streets and highways.
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Objectives of Highway Lighting

• Provide an improved view of the general highway 
geometry and the adjacent environment

• Increase the sight distance to improve response to 
hazards and decision points

• Eliminate "blind" spots unique to travel at night or 
in low light conditions

• Provide a clearer view of the general situation 
during police, emergency, maintenance, and 
construction operations

• Provide assistance in roadway, sidewalk or path 
delineation
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When do I put in highway lighting?

• Locations that, by a crash investigation program, 
have been shown to be hazardous due to 
inadequate lighting

• Locations where the night/day ratio of serious 
crashes is higher than the average of similar 
locations

• Specific locations that have a significant number of 
night time crashes and where a large percentage 
of these night time crashes result in injuries or 
fatalities
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General criteria includes the following: 

• Roundabouts and signalized intersections

• Urban streets, particularly with high speed, high 
volumes, or frequent turning movements

• Areas frequently congested with vehicular and/or 
pedestrian traffic

• Pedestrian and bicyclist crossings (intersections or 
mid-block locations)

• Transit stops and hubs, passenger rail stations

• Junctions of major highways in rural areas

• Central business districts
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Illuminance vs Luminance
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Amount of 
light flux 
falling on 
the ground

Amount of 
light flux 
leaving a 
surface
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Changes to lighting design criteria:

• Formerly used average initial illuminance

• Now using average maintained illuminance 
or average maintained luminance

• Standard is now LED lighting 

• Higher illuminance values being used now –
much better for Florida’s aging population
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Uniformity of illumination

• It is recommended the ratio of the average to 
the minimum initial illumination on the 
roadway be between 3:1 to 4:1

• A maximum to minimum uniformity ratio of 
10:1 should not be exceeded
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Questions?
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Rail – Highway Crossings
Chapter 7
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Objective & Priorities

The primary objective in the design, construction, 
maintenance, and reconstruction of rail-highway 
crossings is to provide safety for both rail and roadway 
vehicles in a feasible and efficient manner.

• Conflict Elimination – this may be accomplished by 
the closing of a crossing or by utilizing a grade 
separation structure.

• Hazard Reduction – the design of new at-grade 
crossings should consider the objective of hazard 
reduction. For reconstruction projects, efforts should be 
directed towards reducing crash potential at existing 
crossings.
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Most important element – sight distance
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Case A – Approaching vehicle to safely cross or stop at railroad crossing
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Most important element – sight distance
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Case B – Vehicle from stopped position to safely cross railroad track

Approach Alignment to Grade Crossings

The alignment of the approach roadways is a 
critical factor in developing a safe grade 
crossing. The horizontal and vertical 
alignment, and particularly any combination 
thereof, should be as gentle as possible.
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Highway Cross Section

Preserving the continuity of the highway cross 
section through a grade crossing is important 
to prevent distractions and to avoid hazards at 
an already dangerous location.
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Highway Cross Section
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Sidewalks or Shared Use Paths
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Passive Rail-Highway Grade Crossing
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Active Rail-Highway Grade Crossing
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Questions?
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Send follow-up questions to: 
FloridaLTAP@CUTR.USF.edu
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Florida LTAP Center
Center for Urban Transportation Research (CUTR)
University of South Florida
4202 E. Fowler Avenue, CUT100
Tampa, FL 33620-5375
www.FloridaLTAP.org
FloridaLTAP@cutr.usf.edu
(813) 974-4450
www.FloridaLTAP.org

Thank you for attending!
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