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ABSTRACT 

Field investigations were completed at 3,302 traffic barrier accident sites in 
New York State to determine the effects of various parameters on barrier per
formance. Information gathered includes vehicle size and type, barrier type and 
rail height, and highway parameters. Performance was assessed in terms of oc
cupant injuries, vehicle containment, and secondary collisions. New York's 
traffic barriers resulted in lower occupant injury rates than do roadside acci
dents in general, with modern barrier types resulting in fewer injuries than 
older barriers. Satisfactory vehicle containment was achieved in about 75 per
cent of the reported barrier accidents. Secondary collisions resulted in about 
25 percent of all barrier accidents, primarily when the vehicle was not con
tained by the barrier. Secondary collisions with fixed objects were most com
mon, followed by rollovers, but other vehicles or pedestrians were rarely in
volved. Injury rates were much higher when satisfactory containment was not 
achieved or secondary collisions resulted. Traffic barriers performed best for 
passenger automobiles and had somewhat reduced performance for vans and light 
trucks. Heavy trucks experienced about the same severe injury rates as passen
ger automobiles, but they also frequently penetrated traffic barriers and were 
involved in secondary collisions. Injury rates in motorcycle accidents were 
extremely high. Traffic barriers performed best in collisions with midsized 
passenger automobiles, followed by the smallest and then the largest passenger 
automobiles. The lower protection provided large automobiles appears to be re
lated to more frequent barrier penetration and secondary collisions. 

In-service evaluation is recognized as a final stage 
of development for new or extensively modified high
way safety appurtenances (1). New York State's light
post traffic barriers wei""e developed and perfected 
during the 1960s. Field performance evaluations con
ducted in the 1960s and early 1970s confirmed that 
these barriers provide excellent protection to errant 
vehicles (~,1l· However, during the past few years, 
substantial changes in vehicle design have occurred 
and smaller, lighter vehicles are now a large portion 
of the vehicle fleet. In addition, many highways 
along which these barriers were installed have been 
overlaid resulting in changes in effective barrier 
height. Finally, other barrier types are in ser
vice--both early designs that may be reaching the 
end of their useful life and new designs used selec
tively for special situations. Thus information was 
needed to relate the severity of barrier accidents 
to vehicle size and type, barrier type and mounting 
height, and roadway features. 

PURPOSE AND SCOPE 

This investigation is based on traffic accidents on 
state highways in New York State. Information was 
compiled on personal injuries, vehicle damage and 
characteristics, barrier and highway characteristics, 
and various impact and vehicle trajectory parameters. 
These data were then analyzed to determine how bar
rier performance was affected by vehicle size and 
weight, barrier type and mounting height, and roadway 
features. In this paper barrier performance in gen-
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eral and the effects of vehicle size and type are 
examined. Further analysis of accident records will 
be complete in 1986, and those results will be in
cluded in subsequent reports. 

METHODOLOGY 

New York State law requires an accident report on 
any traffic accident resulting in personal injury, 
property damage exceeding $400, or damage to property 
other than the vehicles involved. These reports are 
generally filed by the motorist for minor accidents 
and by a police officer for more severe accidents. 
Although the law requires an accident report for any 
accident resulting in damage to a traffic barrier, 
most minor barrier accidents do not generate a re
port. Reports are more likely in cases that result 
in personal injury or vehicle damage sufficient to 
require towing. 

Accident reports provide information on accident 
time and location, roadway and weather parameters, 
personal injury and vehicle damage, vehicle regis
tration data, and a brief narrative and sketch 
describing the accident. These reports are coded by 
Department of Motor Vehicles (OMV) personnel for 
computer storage and analysis. For this project, OMV 
provided a computer tape covering the 12-month period 
from July 1, 1982, through June 30, 1983, listing 
all accidents on state-maintained highways in which 
the first harmful event was impact with a guardrail 
or median barrier. Because it is difficult or impos
sible to determine the effect of the barrier on per
sonal injuries, vehicle damage, and other performance 
indicators for secondary barrier collisions, only 
accidents in which collision with a barrier was the 
first harmful event were included in this project. 
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Each accident in this investigation was classified 
according to the most severe injury in the vehicle. 
Injury severity for each vehicle occupant involved 
in the accident was contained in the record, with 
the injury class ification for each accident based on 
the most severe injury level. The most severe non
fatal injuries, A injuries, include severe lacera
tions, broken or distorted limbs, skull fractures, 
and other serious injuries. Abrasions, lacerations, 
and lumps to the head are classed as B injuries, and 
C injuries are limited to momentary unconsciousness, 
limping, nausea, hysteria, and complaint of pain 
with no visible injury. 

No injury level was designated on nearly one-third 
of the records received from DMV. Because injuries 
are required by state law to be reported, and because 
most of the accident reports were filed by police 
agencies, it appears to be reasonable to assume that 
those records with no specific report of injuries 
actually represented accidents with no injuries. 
Although a few minor injuries may have gone unde
t ected, it does not appear likely that many severe 
injuries would have been unreported. 

Using vehicle registration data from another DMV 
file, vehicle identification numbers (VINs) were 
added to the accident file for vehicles registered 
in New York State. The Vindicator Program developed 
by NHTSA was used to decode the VIN number and add 
specific vehicle data--make, model, series, weight, 
wheelbase--to the accident file. The resulting file 
contained accident descr iption--date, location, im
pact conditions and factors--as well as personal 
injury data and detailed vehicle descriptions for 
about two-thirds of the records. New York's 16,000-
mi state highway system includes more than 4,200 mi 
of traffic barrier. The initial accident file pro
vided by OMV contained 4 ,698 records, which agreed 
well with the number expected on the basis of his
torical records. Subsequent elimination of accidents 
in New York City and on the NYS Thruway 1Jlui; invalid 
traffic barrier records reduced the actual sample to 
3,302 accidents. 

Although the computer file contained some of the 
data needed for this investigation, the hard-copy 
accident reports contained more vital data in the 
narratives and sketches . That information was neces
sary to pinpoint accident sites to specific runs of 
barrier because the coded location was based on 
reference markers at tenth-mile intervals. In addi
tion, valuable data on impact conditions, vehicle 
damage, and postimpact vehicle trajectories could 
only be obtained from the narratives and sketches. 
In all, ha.cd-copy ceports were reviewed for nearly 
4,000 of the original 4,698 accidents. 

The primary measure of barrier performance is 
personal injury, but vehicle damage provides a sec
ondary measure. Vehicle damage is important from a 
financial standpoint, and lower damage is desirable 
from the standpoint of reduced cost to the motorist. 
More important, vehicle damage is a surrogate measure 
of impact severity and injury potential. Vehicle 
damage was therefore examined in this investigation 
as a secondary measure of barrier performance. Damaye 
data on individual accident records also provided 
information about impact conditions . By using the 
data listed on the accident reports plus the accident 
sketches and narratives, damage ratings were made 
for all but two records in the primary accident file. 
In many cases, although it was possible to determine 
that some damage had occurred, the exact extent was 
unknown. When severity ratings were made by research 
staff, they were made on the conservative side. That 
is, damage was at least as severe as the rating as
signed. 

Another imper tant measure of barrier performance 
is its ability to contain and gradually redirect a 
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vehicle parallel to the roadway. Undesirable re
sponses include bare ier penetration (vaulting, sub
marining, breakthrough) , abrupt stops or snags, or 
deflecting the barrier to contact an object behind 
it. Barrier response for most of the records was 
classified into one of eigh t categories using the 
narrative descriptions in the hard-copy accident 
reports. Those categories were redirected, stopped 
in contact with the barrier, snagged, penetrated, 
ran under, broke through, went over, and deflected 
to a fixed object. Redirection accidents were gen
erally quite obvious from the narrative descrip
tions, but the stopped and snagged categories were 
more difficult to classify. Definite snags were 
apparent in only a small number of accidents, but it 
is possible that some of those classified as 
"stopped" actually involved a degree of snagging or 
pocketing. Likewise, it was sometimes difficult to 
determine the means by which penetration occurred. 
Therefore, in addition to the three specific classi
fications of under, over, and through, a fourth 
general penetra tion category was included for cases 
in which a spec if ic determination was imposs ible. 

Another measure of barrier perfor mance in this 
study is secondary collisions. Following impact with 
a barrier, the desirable vehicle reaction is to re
direct smoothly parallel to the barrier or to stop 
adjacent to it. Secondary responses--collisions with 
other fixed objects or vehicles and rollovers--are 
highly undesirable because they increase the risk of 
injury to vehicle occupants as well as to those in 
other vehicles. Secondary impacts were categorized 
on the DMV records from information contained on the 
accident report. In this investigation research staff 
validated the second event codes using the hard-copy 
narratives and sketches. 

The DMV computer records were printed out on 
special formso with each ret:'nrr1 on a sepa rate page. 
These forms were designed to make it possibl e to add 
additional roadway and barrier data in coded form. 
Before proceeding, however, each of the hard-copy 
reports was reviewed to eliminate incorrectly coded 
records that did not involve traffic barriers or 
that were otherwise invalid. Data coding on the forms 
was accomplished through examination of department 
photolog files to obtain barrier and roadway param
eters, and field inspections were made to determine 
traffic barrier height and to confirm barrier and 
roadway parameters. 

At every site where roadway or barrier conditions 
indicated that recent changes may have been made, 
data obtained during the field visit were compared 
with the photolog files and construction records. In 
this way highway changes were detected, and the data 
entered for each record were correct, with a high 
degree of reliability, for the time of the accident. 

Following completion of the field investigation, 
the additional data were added to the DMV accident 
file. The resulting file contained 3,302 records, 
all on the state highway system outside New York 
City and all screened to ensure that they described 
valid barrier accidents. Not every file was complete 
because in some cases vehicle data werP missing. In 
other cases the accident site could not be located 
precisely, and some or all of the roadway or barrier 
data were thus missing. However, ensuring that all 
the data on the file were reliable meant that the 
conclusions drawn from this study could be accepted 
with a high level of confidence. 

TRAFFIC BARRIERS ENCOUNTERED 

New York State's standard traffic barriers consist 
of cable, W-beam, and box-beam rail on S 3 x 5. 7 
steel posts (light posts); W-beam on W 6 x 9 steel 




















