
CHAPTER 1 Introduction 

Don L. Ivey 

For more than 60 years highway engineers have la
bored diligently to construct and maintain the U.S. 
highway system. These endeavors have been aimed at 
providing a system of highways that is safe. It 
should be noted that during this time the types of 
vehicles have changed and drivers have come to ex
pect satisfactory highway and roadway conditions. 
Because of the deterioration of the aging U.S. high
way system, roadway maintenance has become a major 
expense; unfortunately, adequate funds are not 
available to consistently maintain highways in the 
safest condition. 

Safety on the highways is a function of many 
variables, include the condition of drivers, 
vehicles, weather, and the highway. The first two 
conditions are not in the province of this report, 
which is limited to a discussion of discontinuities 
in roadway surfaces under varying environmental con
ditions and their effect on highway safety. 

Examples of discontinuities are holes, ice, edge 
drops, curbs, and changes in surface friction. These 
conditions are frequently unexpected by vehicle 
operators. The purpose of this report is to present 
what has been learned about discontinuities in road
way surfaces. The objective is to provide informa
tion that may prove useful to highway engineers and 
administrators when decisions on maintenance expen
ditures are required. 

The TRB Committee on Surface Properties-Vehicle 
Interaction (A2B07) discovered that no comprehensive 
effort had been made to compile and discuss the 
various kinds of discontinuities that occur in high
way surfaces. Task Group 1 has performed this task, 
and the results of its efforts are contained in the 
following chapters, which contain more than 90 
references. The Task Group recognizes that it does 
not include all references related to this subject, 
but it believes that the information presented here
in is responsive to the purpose and objective of its 
effort. 

A summary of the most significant reports must 
begin with the work of Agg (.!_) in 1924 and Moyer (1) 
in 1934. Drive and braking traction on soil, gravel, 
and mud--the common road surface materials in those 
years--were studied. The landmark work of Kummer 
and Meyer (ll on tire pavement friction, and studies 
by Horn ( 4) and Gallaway et al. ( 5) on hydroplaning 
represent -major contributions. -

Other studies include the work on pavement edges 
by Klein et al. (.§), Nordlin et al. (.2), and Zimmer 
and Ivey (8). Olson et al. found that "curbs offer 
no safety -benefit on high speed highways" (9, p. 
15). Whitehurst and the National Safety Council 
(10) made important contributions on the effects of 
i~ and snow on traction. Limited efforts to con
solidate the highly fragmented information on this 
subject were made by Ivey and Griffin (11) and Klein 
et al. (.§) in the mid-1970s. -

The writers trust that their efforts will be re
sponsive to the objectives stated earlier; that this 
document will be useful to practicing highway 
engineers in making evaluations of maintenance 
guidelines and priorities; and that this document 
will help modify current practices, as may be ap
propriate. 
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