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Abstract

In April of 1987, Congress passed the Surface Transportation and Uniform Relocation As-

sistance Act (STURAA), which permitted states to raise their maximum speed limit on rural inter-
state highways (rural interstates) to 65 mph. Virginia’s 65 mph speed limit went into effect July 1,
1988, for passenger vehicles and on July 1, 1989, for commercial buses. This report is the fourth in
a series of reports to examine the 65 mph speed limit in Virginia and summarizes 30 months of ex-
perience with the 65 mph speed limit.

Following the implementation of the 65 mph speed limit, average and 85th percentile
speeds increased on Virginia’s rural interstates, and fatal crashes and fatalities increased signifi-
cantly. On Virginia’s urban interstates, on which the speed limit remained at 55 mph, there was a
smaller increase in average and 85th percentile speeds, but there was not a significant increase in
fatal crashes or fatalities. National data show a substantial increase in rural interstate fatalities
in states that increased the rural interstate speed limit to 65 mph and a decrease in states that
maintained a 55 mph speed limit.

The data in this report clearly show that speeds, fatal crashes, and fatalities increased on
Virginia’s rural interstates after the implementation of the 65 mph speed limit. However, these
data do not reflect causation. It is possible that factors other than the change in the speed limit—
such as changes in traffic volumes, trip patterns, or trip purposes—are responsible for part or all of
the increase in fatal crashes and fatalities. Causative issues will be addressed in the final report in
this series, to be published in 1993.







88y

THE IMPACT OF THE 65 MPH SPEED LIMIT
ON VIRGINIA’S RURAL INTERSTATE HIGHWAYS THROUGH 1990

Cheryl W. Lynn
Senior Research Scientist

Jack D. Jernigan
Senior Research Scientist

(The opinions, findings, and conclusions expressed in this
report are those of the authors and not necessarily
those of the sponsoring agencies.)

Virginia Transportation Research Council
(A Cooperative Organization Sponsored Jointly by the
Virginia Department of Transportation and
the University of Virginia)

Charlottesville, Virginia

May 1992
VTRC 92-R12



880
SAFETY RESEARCH ADVISORY COMMITTEE

W. H. LEIGHTY, Chairman, Deputy Commissioner, Department of Motor Vehicles
J. D. JERNIGAN, Executive Secretary, Senior Research Scientist, VTRC
J. L. BLAND, Chief Engineer, Department of Aviation

R. J. BREITENBACH, Director, Transportatlon Safety Training Center, Virginia
Commonwealth University

MAJ. J. K. COOKE, Asst. Chief of Law Enforcement, Department of Game and
Inland Fisheries

S. H. COOPER, Director of Rail and Public Transportation, VDOT
M. L. EDWARDS, Executive Assistant, Office of the Secretary of Transportation

W. S. FELTON, JR., Administrative Coordinator, Commonwealth’s Attorneys’
Services and Training Council

P. D. FERRARA, Ph.D., Director, Division of Forensic Sciences, Department of Gen-
eral Services

D. R. GEHR, Asst. Chief Engineer, VDOT

LT. COL. L. A. GRAHAM, Director, Bureau of Field Operations, Department of
State Police

J. T. HANNA, Assistant Professor, Transportation Safety Training Center

T. A. JENNINGS, Safety/Technology Transfer Coordinator, Federal Highway
Administration

B. G. JOHNSON, Supervisor, Driver Education, Department of Education

SGT. P. J. LANTEIGNE, Operations & Tactics Bureau, Virginia Beach Police
Department

W. T. McCOLLUM, Executive Director, Commission on VASAP

S. D. McHENRY, Director, Division of Emergency Medical Services, Department of
Health

MAJ. R. P. MINER, Commander, Traffic Division, Fairfax County Police
Department

COMM. S. E. NEWTON, Patrol Division, Albemarle County Police Department
J. T. PHIPPS, Director, Roanoke Valley ASAP

J. A. SPENCER, ESQ., Asst. Attorney General, Office of the Attorney General
E. W. TIMMONS, Director of Public Affairs, Tidewater AAA of Virginia

A. R. WOODROOF, ESQ., Manakin-Sabot, Virginia



TABLE OF CONTENTS

EXECUTIVE SUMMARY ...t v
INTRODUCTION ... it e e e e e e 1
PURPOSE AND SCOPE . ... ittt 4
METHODOLOGY ...ttt ittt e 5
FINDINGS . ... .o ee e R 6

Speed Variance and Crash Types ..ottt 12

Configuration of Crashes on Urban and Rural Interstates ............... 13
DISCUS SION ..ot e 18
REFERENCES . . ...ttt et 21
APPENDIX: Crash Severity by Vehicle Type and Roadway System ............ 23

88/






EXECUTIVE SUMMARY

Introduction

In April of 1987, Congress passed the Surface Transportation and Uniform
Relocation Assistance Act (STURAA), which permitted states to raise their maxi-
mum speed limit on rural interstate highways (rural interstates) to 65 mph. Vir-
ginia’s 65 mph speed limit went into effect on July 1, 1988, for passenger vehicles
and on July 1, 1989, for commercial buses. This report is the fourth in a series of
reports to examine the impact of the 65 mph speed limit in Virginia and summa-
rizes 30 months of experience with the 65 mph speed limit.

Summary of Findings

Average and 85th Percentile Speeds

o Comparing the average speed on Virginia’s rural interstates pre-65 with the av-
erage post-65, average speed increased 5.9 mph (from 58.6 mph to 64.5 mph).
At the same time, the 85th percentile speed increased 6.9 mph (from 64.2 mph
to 71.1 mph).

e Over the same time period, the average speed on Virginia’s urban interstates
increased 3.8 mph (from 54.3 mph to 58.1 mph), and the 85th percentile speed
increased 4.2 mph (from 62.0 mph to 66.2 mph).

Fatal Crashes and Fatalities

¢ In states that retained a 55 mph speed limit for rural interstates (565 mph
states), rural interstate fatalities decreased 12.1% between 1986 and 1989,
compared to an increase of 33.0% for states that changed to a 65 mph speed lim-
it for rural interstates (65 mph states). For the same time period, fatalities on
Virginia’s rural interstates increased by 42.2%.

e Fatalities on urban interstates in 55 mph states increased by 13.1%, substan-
tially more than the 1.0% increase in 65 mph states. Virginia fell between these
two national averages, with an increase of 8.9%.

o Fatal crashes on Virginia’s rural interstates increased by 23.2 per year to 66.5
post-65, and fatalities increased by 26.8 per year to 76.5.

e Fatal crashes on Virginia’s urban interstates increased by 1.8 per year to 39.5,
and fatalities increased by 2.0 per year to 44.0.
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Crash Characteristics and Configuration

On Virginia’s rural interstates, the mean speed for trucks increased by 2.1 mph
between 1987 and 1990. During the same period, truck speed variance in-

creased by 2.0. Truck collisions decreased by 25 between 1987 and 1990, and
truck crashes were no more severe.

For passenger vehicles on Virginia’s rural interstates, the mean speed increased
by 7.1 mph and speed variance decreased by 4.1. Collisions increased by 135
between 1987 and 1990, and crashes were no more severe.

The mean speed for all vehicles on Virginia’s rural interstates increased by 5.2
mph post-65, and overall speed variance increased by 9.4. Passenger vehicle/
truck collisions decreased by 127 between 1987 and 1990, and crashes in gener-
al were no more severe.

Single passenger vehicle crashes increased on Virginia’s rural interstates by 345
between 1987 and 1990, but single truck crashes decreased by 77.

On Virginia’s rural interstates, there was an increase of 8.5 fatal crashes per
year involving trucks post-65. Sideswipe, wrong-way, rear-end, alcohol-related,
and speeding-related crashes also increased; however, pedestrian crashes de-
creased.

On Virginia’s urban interstates, truck crashes decreased as did pedestrian
crashes. Sideswipe, wrong-way, rear-end, alcohol-related, and speeding-related
crashes increased modestly.

On Virginia’s rural interstates, ROR-right fatal crashes increased by 4.3 per
year and ROR-left fatal crashes increased by 19.2 per year. There was no corre-
sponding increase in ROR fatal crashes on urban interstates.

Conclusions

The data in this report clearly show that speeds, fatal crashes, and fatalities

increased on Virginia’s rural interstates after the implementation of the 65 mph
speed limit. However, these data do not reflect causation. It is possible that factors
other than the change in the speed limit—such as changes in traffic volumes, trip
patterns, or trip purposes—are responsible for part or all of the increase in fatal
crashes and fatalities. Causative issues will be addressed in the final report in this
series, to be published in 1993.

vi
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THE IMPACT OF THE 65 MPH SPEED LIMIT
ON VIRGINIA’S RURAL INTERSTATE HIGHWAYS THROUGH 1990

Cheryl W. Lynn
Senior Research Scientist

Jack D. Jernigan
Senior Research Scientist

INTRODUCTION

In April 1987, Congress passed the Surface Transportation and Uniform Re-
location Assistance Act (STURAA), which included a provision to allow states to in-
crease the speed limit on rural interstate highways (rural interstates) to 65 mph.
Although a higher speed limit had once been common for interstate and other high-
ways, the OPEC oil embargo that began in 1973 prompted Congress to establish the
55 mph national maximum speed limit (NMSL) for all highways as a national ener-
gy conservation measure. After the establishment of the 55 mph NMSL, there was
a substantial decrease in fatalities resulting from crashes on the nation’s highways.
Thus, even after an adequate energy supply had been reestablished, the 55 mph
NMSL was maintained, at least in part, as a life-saving strategy.

In the 1980s, however, as oil supplies continued to grow and the price of fuel
dropped, public pressure began to mount to abolish or raise the 55 mph NMSL.
Further, a number of states were concerned that some of their highway funds were
in jeopardy because the federal speed compliance monitoring program mandated
that states maintain a minimum level of 50% compliance with the 55 mph NMSL or
have up to 10% of their federal-aid highway funds impounded.

STURAA addressed the public’s desire for a higher speed limit and returned
some authority to the states for setting speed limits. In addition, STURAA allowed
the removal of rural interstates, which had the lowest level of compliance with the
55 mph NMSL, from the federal speed compliance monitoring program if the speed
limit was raised to 60 mph or 65 mph. Moreover, STURAA preserved much of the
life-saving benefits of the 55 mph NMSL by limiting the higher speed limits to rural
interstates, on which the accident, injury, and fatality rates had historically been
among the lowest for all road types.

Many of the arguments put forth against the higher speed limit authorized in
the STURAA are drawn from what is considered by the public to be “common
knowledge.” It is assumed that there will be fewer crashes if vehicles travel at
slower speeds. In essence, common knowledge tells us that “speed kills.” Many
point to the establishment of the 55 mph NMSL in 1973 and conclude that crashes
will decrease dramatically if travel speeds are reduced. Further, it seems intuitive-
ly correct that a speed limit differential in which a truck speed limit is lower than a
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passenger vehicle limit will also reduce crashes. The assumption is that trucks are
inherently more hazardous than other vehicles and therefore require a lower speed
limit to reduce the potential for crashes to occur.

The idea that trucks are less safe is, in part, based on a recognition of the ob-
vious differences between the characteristics of trucks and smaller passenger ve-
hicles. Due to the greater weight of trucks, the severity of their crashes tends to be
greater than that of crashes involving passenger cars only. Trucks also have slower
rates of acceleration and deceleration than smaller vehicles. In addition, it is gener-
ally assumed that trucks tend to exceed the maximum speed limit more often and
by more than passenger vehicles, making them more in need of speed regulation.
From a purely common knowledge point of view, these appear to be rational argu-
ments in favor of differential speed limits for passenger cars and trucks.

However, arguments advocating that a reduction in travel speed will reduce
crash potential are not substantiated by previous research or by crash statistics.
The speed that a vehicle travels is not directly related to the likelihood that it will
be involved in a crash with another vehicle, but rather speed is related to the sever-
ity of the consequences of crashes that occur. As the speed a vehicle travels in-
creases, the severity of any crash involving that vehicle will increase (Solomon,
1968). The higher the speed traveled, the higher the energy that must be absorbed
by the occupants and the vehicle in a collision. In fact, a 20% increase in speed
from 50 mph to 60 mph produces a 44% increase in the kinetic energy, which must
be absorbed by the vehicle and its occupants, thereby increasing the severity of the
consequences of the crash (Kelley, 1973). However, the likelihood of a collision oc-
curring is not directly affected.

A factor that does seem to affect the probability of a crash occurring is the
speed of the vehicle in relation to the speeds of all the other vehicles on the road
(Research Triangle Institute, 1976). The more the speed of a vehicle differs from
the average speed of the vehicles on the section of road the vehicle is traveling, the
more likely it is to be involved in a crash (Michaels & Schneider, 1976). For exam-
ple, vehicles that travel the same speed in the same direction do not pass or interact
with each other; thus they can never collide. However, when vehicles travel at
widely varying speeds, the number of interactions, such as overtaking and passing,
are maximized (Hauer, 1971). Further, the closer a vehicle travels to the median
speed, the fewer the number of interactions and, therefore, the fewer the opportuni-
ties for a collision to occur. Thus, crash involvement rates have been shown to be
directly related to speed variance, a measure of how vehicles’ speeds differ from the
average.

Moreover, the fatality rate tends to be highest at speeds that are either much
higher or much lower than the average speed (Solomon, 1968). Figure 1 shows that
crash involvement rates are lowest when a vehicle’s speed approaches the median
speed for all traffic. The impact of these relationships was very clearly demon-
strated during the 1973 energy shortage. After the 55 mph NMSL was established
and the differential speed limit between cars and trucks abolished, speed variance
was significantly reduced and collisions and fatalities decreased dramatically.
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When the prospect of raising the speed limit on rural interstates to 65 mph
became a reality, it was predicted, based on speed theory, that the increased speed
would increase the severity of crashes that occurred (Jernigan, Lynn, & Garber,
1988). That is, since the 1973 decrease in the NMSL resulted in decreased speed
'variance, the researchers hypothesized that an increase in the speed limit might
produce a general increase in speed variance. It was also hypothesized that if a
speed differential between passenger vehicles and trucks were to be instituted, pas-
senger vehicle/truck speed variance would increase and more collisions would occur.
On the interstate system, this would theoretically increase the number of rear-end
and lane-change interactions between passenger vehicles and trucks, increasing the
potential for rear-end and sideswipe crashes. It is also likely that these resulting
passenger vehicle/truck crashes would be more serious than those between passen-
ger vehicles only since the disparity in size between two vehicles in a crash is re-
lated to the severity of the injuries to the occupants of the smaller vehicle (Lohman
& Waller, 1975). In a preliminary way, this study examines these hypotheses con-
cerning the speed differential.

PURPOSE AND SCOPE

Before the end of 1987, 38 states had increased the speed limit on at least a
portion of their rural interstates. Currently, 41 states have a speed limit of 65 mph
on portions of their rural interstates. In 1988, during the first session of Virginia’s
General Assembly subsequent to the passage of the STURAA, Virginia became the
40th state to raise the maximum speed limit on rural interstates to 65 mph. Virgin-
ia’s higher speed limit went into effect on July 1, 1988, and contained the provision
that trucks and nonschool buses be limited to 55 mph (school buses are limited to
45 mph). On July 1, 1989, the speed limit for nonschool buses was raised to 65
mph. The statute also contained a sunset provision mandating that the higher
speed limit was to last for a period of 5 years, during which time accident figures
would be compiled by the Virginia Department of State Police (VSP) and made
available to the Virginia Department of Transportation (VDOT) for analysis and
evaluation.

Prior to the 1988 Session of the General Assembly, the Secretary of Trans-
portation and Public Safety created the Joint Secretarial Task Force on Interstate
Highway Speed Limits, which was chaired by a representative of the Office of the
Secretary and included a representative of the VSP, VDOT, and Virginia Depart-
ment of Motor Vehicles (DMV). The Virginia Transportation Research Council
(VTRC) served as the staff for the task force. Prior to the change in the speed limit,
the task force submitted a report to the Secretary and subsequently to the Governor
and General Assembly on estimates of the positive and negative effects of raising
the speed limit for Virginia’s rural interstates (Jernigan et al., 1988). With the fis-
cal support of the DMV and VDOT, the task force and the VTRC have worked in
cooperation with the represented agencies to monitor the impact of the 65 mph
speed limit since its implementation (see Jernigan & Lynn, 1989; Jernigan & Lynn,
1990).
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This report is the fourth in a series of reports on the estimated impact of the
change to the 65 mph speed limit. The final report of the task force is scheduled to
be completed in January 1993, 6 months prior to the end of the 5-year period for
which the 65 mph maximum speed limit was authorized in Virginia.

This document was prepared as an update to previous reports and presents
data gathered during the first 30 months that followed the implementation of the
higher speed limit. The data presented in this report are provided for information
purposes only and are not intended to provide conclusions that link the changes in
speeds, fatal crashes, and fatalities to the speed limit alone. Further, this updated
report contains no recommendations; they are reserved for the task force’s final re-
port, in which data will be evaluated fully.

METHODOLOGY

This report concentrates on the changes in travel speeds, fatal crashes, fatali-
ties, and truck crashes that occurred on Virginia’s rural interstates after the imple-
mentation of the 65 mph speed limit and through December 31, 1990. Data for ur-
ban interstates, noninterstates, and all systems are compared to data for rural
interstates in an attempt to determine whether similar patterns emerged for rural
interstates as for other highways that were not subject to the 65 mph speed limit.
This was done to isolate the effect of the increase in the speed limit from other pos-
sible changes.

In Virginia, speed data are collected at some of the permanent speed monitor-
ing sites established for the federal speed compliance monitoring program, for
which quarterly and annual reports are made to the Federal Highway Administra-
tion (FHWA). However, these data are compiled based on the federal fiscal year, not
the calendar year. Because this report concentrates on changes between calendar
years, quarterly reports of average and 85th percentile speeds were averaged to
provide an estimate of travel speeds for the calendar year.

The federal speed compliance monitoring program does not require that
speeds be monitored on interstate highways posted at 65 mph, so Virginia, like
many other states, no longer routinely collects speed data at these stations. Special
provisions were made to conduct 24-hour rural interstate speed surveys for several
days during the spring of 1990. However, the reliability of rural interstate speed
data for 1990 is not as good as for previous years. Fortunately, speed data for the
urban interstates remain as reliable as they have been in the past because the data
collection methods have remained constant in urban areas.

In addition to speed data collected for all vehicle types at the speed monitor-
ing stations, daytime radar speed surveys were conducted on the rural and urban
interstates before the speed limit increased to 65 mph and in each autumn subse-
quent to the increase in the speed limit. Every attempt was made to conceal the re-
search vehicle so that its presence would not affect the speeds of passing vehicles.
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However, due to the widespread use of radar detectors, especially among truck driv-
ers, the method of collection may have affected speed data. The radar speed survey
allowed the study team to distinguish between the speeds of cars and trucks, which
are subject to different speed limits on Virginia’s rural interstates.

The VDOT has made a special effort to track fatalities and fatal crashes on
Virginia’s interstate highways and was, therefore, able to provide the study team
with up-to-date information for interstate crashes. However, the latest crash data
available for other states are for the year 1989.

Because Virginia increased its rural interstate speed limit in July 1988, that
year is considered to be a year of transition. Thus, the 3-year period 1985-1987 is
considered the “before” period (before the change to 65 mph, i.e., pre-65) in the anal-
ysis of Virginia data. The 2-year period 1989-1990 is considered the “after” period
(after the change to 65 mph, i.e., post-65). The use of data from multiple years re-
duces the probability that single-year figures, either before or after the speed limit
change, would be unusually high or low due to random and nonrandom fluctua-
tions.

In the analysis of speed and crash data, the pre-65 average was compared to
the post-65 average. Further, because crash data were available by month, differ-
ences in Virginia fatal crash and fatality data pre-65 and post-65 were tested for
statistical significance using analysis of variance (ANOVA) to compare monthly to-
tals.

Not all 41 states that elected to raise their rural interstate speed limit did so
on the same date: 38 states did so in 1987, Virginia and Georgia did so in 1988, and
Massachusetts did so in 1990. When comparing Virginia to other states, the year
1986 was selected as the “before” period and 1989 was considered the “after” period.
Hence, Massachusetts is treated as a state in which the speed limit on rural inter-
states was 55 mph.

Finally, the types of vehicles involved in crashes and the configuration of
those crashes were considered in relation to speed data. In addition to speed data,
accident data were arrayed by the types of vehicles involved, specifically (1) single
passenger vehicle crashes, (2) single truck crashes, (3) passenger vehicle collisions
(where passenger vehicles struck passenger vehicles), (4) truck collisions (where
two trucks collided), and (5) passenger vehicle/truck collisions. Other aspects of ur-
ban and rural interstate crashes, such as crash configuration, were also examined
in an attempt to identify some of the changes in crash patterns following the speed
limit change.

FINDINGS

Table 1 shows that the average annual speed of vehicles on Virginia’s rural
interstates was 58.6 mph pre-65 and increased by 5.9 mph to 64.5 mph post-65.
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Likewise, the 85th percentile speed (the speed at or below which 85% of the vehicles
were traveling) increased by 6.9 mph. Speeds on Virginia’s urban interstates also
increased, but by a lesser amount than on rural interstates. The average speed on
Virginia’s urban interstates was 54.3 mph pre-65 and increased by 3.8 mph post-65.
Similarly, the 85th percentile speed on urban interstates increased 4.2 mph post-65.
Thus, the difference between the average and 85th percentile speeds on urban and
rural interstates had also increased post-65.

As can be seen in Table 2, fatalities also increased on Virginia’s rural inter-
states. Pre-65, there was an average of 49.7 fatalities per year. Post-65, rural
interstate fatalities increased by 26.8, to an average of 76.5 fatalities per year.
Using ANOVA to compare the monthly number of fatalities pre-65 and post-65, we
find that the increase in fatalities post-65 is statistically significant at p < .05.

Table 2 also shows that fatalities on urban interstates also increased, but to a
much lesser extent than on rural interstates. Pre-65, there was an average of 42.0
fatalities per year on Virginia’s urban interstates, which increased by 2.0 to 44.0 fa-
talities per year post-65. However, this increase was not statistically significant.

Table 2 also displays annual fatality figures for noninterstate highways and
total fatalities in Virginia. Noninterstate fatalities decreased by 33.8, and total fa-
talities decreased by 5.0 post-65. However, neither decrease was statistically signif-
icant.

The pattern of changes in fatal crashes was similar to the pattern for fatali-
ties. Table 3 shows that fatal crashes increased by 23.2 on Virginia’s rural inter-
states, and this increase was statistically significant at p <.05. Urban interstate
fatal crashes increased by 1.8, but this increase was not statistically significant.
Noninterstate fatal crashes decreased by 27.5, and total fatal crashes decreased by
2.5, but neither decrease was statistically significant.

Nationally, the cumulative experience of the states that have a 65 mph speed
limit on their rural interstates is similar to Virginia’s experience. Table 4 was com-
piled from data presented by the National Highway Traffic Safety Administration
(NHTSA) (NHTSA, 1990) and shows a percentage change in fatalities between
1986 and 1989 for the states with a 55 mph rural interstate speed limit (called “55
mph states”) and those with a 65 mph rural interstate speed limit (called “65 mph
states”). The percentage changes for Virginia are included in the data for the 65
mph states but are also displayed separately so that comparisons can be made.

Table 4 shows that the 65 mph states experienced a 33.0% increase in fatali-
ties as compared with Virginia’s 42.2% increase. However, rural interstate fatali-
ties in the 55 mph states had decreased by 12.1% in 1989 since 1986. Urban inter-
state fatalities increased in both the 55 mph states and the 65 mph states, with the
55 mph states experiencing a 13.1% increase, which was greater than either Virgin-
ia’s 4.4% increase or the 1.0% increase experienced in the 65 mph states in general.
Noninterstate and total fatalities decreased for the 55 mph states, the 65 mph
states, and Virginia.
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Table 4
FATALITIES IN THE UNITED STATES

55 mph States 65 mph States* Virginia
Highway Type (86-89 % Change) ' (86-89 % Change) (86-89 % Change)
Rural interstate -12.1 +33.0 +42.2
Urban interstate +13.1 +1.0 +4.4
Noninterstate 3.1 -2.9 -13.6
Total -2.5 -0.9 -10.6

*Includes Virginia.

The national data are not presented in terms of monthly totals, and they
compare only one pre-65 year to one post-65 year; thus, these data were not ana-
lyzed for statistical significance. However, it is interesting that the data for the 65
mph states are similar to Virginia’s and that the 65 mph states experienced a rath-
er large percentage increase in rural interstate fatalities. The 55 mph states did
not follow this pattern. In fact, they experienced a slight decrease in rural inter-
state fatalities. Further, the direction of change for urban interstates, noninter-
states, and total fatalities were the same for the 55 mph states, the 65 mph states,
and Virginia.

Table 5 lists monthly fatal crash and fatality data for Virginia’s rural inter-
states. Fatal crashes between pre-65 and post-65 increased by 23.2 per year.

Table 5
AVERAGE NUMBER OF FATAL CRASHES AND FATALITIES
ON VIRGINIA'S RURAL INTERSTATES BY MONTH
Pre (1985-1987) vs. Post (1989-1990)

Pre-65 Post-65 Pre-Post Difference
Month # Crashes # Killed # Crashes # Killed # Crashes # Killed
Jan 2.7 3.0 3.5 4.0 +0.8 +1.0
Feb 2.0 2.7 4.0 5.0 +2.0 +2.3
Mar 3.7 4.0 5.0 6.0 +1.3 +2.0
Apr 2.0 2.7 3.5 4.0 +1.5 +1.3
May 3.0 3.7 7.0 8.0 +4.0 +4.3
June 3.3 4.0 75 9.0 +4.2 +5.0
July 4.0 5.0 6.0 7.5 +2.0 +2.5
Aug 6.0 6.7 55 55 -0.5 -1.2
Sept 5.3 5.7 75 7.5 +2.2 +1.8
Oct 5.0 57 75 8.5 +2.5 +2.8
Nov 4.3 4.7 5.0 6.0 +0.7 +1.3
Dec 2.0 2.0 4.5 55 +2.5 +3.5
Total 43.3 49.7 66.5 76.5 +23.2 +26.8
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Fatalities increased by 26.8 per year. These differences were statistically signifi-
cant at p < .05. However, even though the increase in fatalities was greater than
the increase in fatal crashes, both increased by similar proportions. Thus, there are
no data to indicate that there was an increase or a decrease in the number of
multiple-fatality crashes.

Table 6 shows the average monthly distribution of fatal crashes and fatalities
on Virginia’s urban interstates. Unlike the rural interstates on which the average
number of fatal crashes and fatalities increased in 11 of the 12 months, fatal
crashes on the urban interstates increased in only 7 of the 12 months and fatalities
increased in only 6 of the 12 months. Further, the overall increase of 1.8 fatal
crashes and 2.0 fatalities was not statistically significant.

Table 7 shows the distribution of rural interstate fatal crashes by route.
More than 40% of the increase in fatal crashes between pre-65 and post-65 on rural
interstates occurred on I-95, and approximately an additional 30% of the increase
occurred on I-81. This is not surprising since I-95 and I-81 are the most heavily
traveled interstate routes in Virginia. On the urban interstates, fatal crashes in-
creased on I-95 by 6.2 per year post-65, even through the overall increase on all ur-
ban interstates was 1.8 per year. However, fatal crashes on I-81 decreased post-65.
Fatal crashes also decreased on 1-64 but increased slightly on I-66.

Table 6
AVERAGE NUMBER OF FATAL CRASHES AND FATALITIES
ON VIRGINIA’S URBAN INTERSTATES BY MONTH
Pre (1985-1987) vs. Post (1989-1990)

Pre-65 Post-65 Pre-Post Difference
Month # Crashes # Killed # Crashes # Killed # Crashes # Killed
Jan 1.0 1.0 3.5 3.5 +2.5 +2.5
Feb 3.3 3.3 1.0 1.0 2.3 -2.3
Mar 1.3 1.3 3.0 3.0 +1.7 +1.7
Apr 4.3 5.0 3.5 3.5 -0.8 -1.5
May 2.0 2.0 1.5 2.0 -0.5 0
June 6.3 6.7 3.5 4.0 -2.8 2.7
July 4.7 5.0 5.5 6.5 +0.8 +1.5
Aug 3.7 4.0 6.0 6.0 +2.3 +2.0
Sept 3.0 3.0 3.5 3.5 +0.5 +0.5
Oct 3.0 5.3 4.0 5.0 +1.0 -0.3
Nov 3.3 3.7 2.0 2.5 -1.3 -12
Dec 1.7 1.7 2.5 3.5 +0.8 +1.8
Total 37.7 42.0 39.5 4.0 +1.8 +2.0
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Table 7
AVERAGE NUMBER OF FATAL CRASHES ON VIRGINIA’S INTERSTATES BY ROUTE
Pre (1985-1987) vs. Post (1989-1990)

Pre-Post
Route Pre-65 Post-65 Difference
Rural
64 6.3 8.0 +1.7
66 2.0 1.5 -0.5
77 2.7 4.0 +1.3
81 15.7 22.5 +6.8
85 1.7 5.5 +3.8
95 14.3 24.5 +10.2
295 0.7 0.5 -0.2
Total 43.3 66.5 +23.2
Urban
64 14.0 11.5 -2.5
264 2.7 4.0 +1.3
464 0.3 0.0 -0.3
564 0.7 1.0 +0.3
664 0.3 1.0 +0.7
66 2.7 4.0 +1.3
81 4.3 0.5 -3.8
581 1.3 1.0 -0.3
85 0.3 0.5 +0.2
95 6.3 12.5 +6.2
195 0.0 0.5 +0.5
295 0.7 0.5 -0.2
395 1.3 2.0 +0.7
495 2.7 0.5 -2.2
Total 377 39.5 +1.8

Speed Variance and Crash Types

As mentioned previously, it was expected that instituting a speed differential
would result in increased speed variance and, thus, in more crashes on the rural in-
terstates. In addition, since passenger vehicles would be traveling faster than be-
fore, it was expected that the severity of passenger vehicle crashes would also in-
crease. What actually occurred was quite different from predictions. As noted in
Table 8, crashes on rural interstates did increase, but the major increase was not in
collisions between passenger vehicles and trucks, but rather in collisions involving
only passenger vehicles and in single passenger vehicle crashes.

Table 8 shows that, based on the radar survey of speeds on rural interstates,
the mean speed for passenger vehicles increased from 62.0 mph in the spring of
1988, which was before the speed limit change, to 69.1 mph in 1990. Between the
1988 and 1990 samples, speed variance decreased slightly, from 19.3 to 15.2. The
mean speed for trucks also increased slightly, from 59.4 mph to 61.5 mph. The
speed variance also increased somewhat, from 13.5 to 15.5. When the speeds for
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Table 8
SPEED CHARACTERISTICS AND CRASHES ON VIRGINIA'S INTERSTATE
BY TYPE OF ACCIDENT (1987-1990)

Difference in

Mean Variance Total Crashes
Crash Type (88 Pre vs 90) (88 Pre vs 90) (87 vs 90)
Rural : :
Single truck +2.1 mph — =77
Single passenger vehicle +7.1 mph — +345
Passenger vehicle/passenger vehicle +7.1 mph —4.1 +135
Truck/truck +2.1 mph +2.0 =25
Passenger vehicle/truck +5.2 mph +9.4 =127
Urban
Single truck +1.1 mph — - =13
Single passenger vehicle +1.4 mph — +182
Passenger vehicle/passenger vehicle +1.4 mph +11.9 +523
Truck/truck +1.1 mph +1.5 -18
Passenger vehicle/truck +1.6 mph +9.2 -95

both types of vehicles were combined, speed variance increased from 19.0 prior to
raising the speed limit to 28.4 in 1990.

Passenger vehicle collisions increased from 690 in 1987, prior to raising the
speed limit, to 825 in 1990. However, passenger vehicle collisions were no more se-
vere after the speed limit change (see the Appendix). Crashes in which trucks col-
lided with other trucks decreased from 63 in 1987 to 38 in 1990.

Crashes in which a passenger vehicle and a truck collided were expected to
increase dramatically. This was an especially gloomy prediction, considering that
collisions between a truck and a smaller passenger vehicle tend to be more serious
than other types of crashes. This prediction was not substantiated by the data,
since passenger vehicle/truck collisions decreased from 556 in 1987 to 429 in 1990.

Finally, single passenger vehicle crashes increased by 345 but were no more
severe. Single truck crashes declined by 77 and were no more severe.

On urban interstates, speeds for all vehicle types increased less than 2 mph,
indicating that urban interstate crashes should be only slightly more severe after
the speed limit change, if at all. However, whereas passenger vehicle variance de-
creased on rural interstates, it increased dramatically on urban interstates, corre-
sponding with an increase in passenger vehicle collisions of 523. Truck and total
variance results for urban interstates were similar to those for rural interstates.

Configuration of Crashes on Urban and Rural Interstates

Tables 9 through 12 show configuration data for fatal crashes on Virginia’s
rural interstates pre-65 and post-65. Table 9 shows that fatal truck crashes
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Table 9

FATAL CRASH CHARACTERISTICS ON VIRGINIA'S INTERSTATES
Pre (1985-1987) vs. Post (1989-1990)

Average Number of Crashes

Pre-Post
Crash Type Pre-65 Post-65 Difference
Rural
Sideswipe 2.7 6.5 +3.8
Truck 11.0 19.5 +8.5
Pedestrian 5.7 3.5 2.2
Wrong way 1.7 2.5 +0.8
Phantom 1.7 3.5 +1.8
Total 43.3 66.5 +23.2
Urban
Sideswipe 2.7 45 +1.8
Truck 12.7 10.0 2.7
Pedestrian 7.0 5.5 -1.5
Wrong way 0.7 1.5 +0.8
Phantom 2.3 3.0 +0.7
Total 37.7 39.5 +1.8

Table 10

AVERAGE NUMBER OF REAR-END CRASHES ON VIRGINIA'S INTERSTATES
Pre (1985-1987) vs. Post (1989-1990)

Pre-Post
Crash Type Pre-65 Post-65 Difference
Rural
Rear end 7.7 11.0 +3.3
Truck into truck 1.7 1.0 -0.7
Truck into nontruck 1.7 1.5 -0.2
Nontruck into nontruck 2.3 3.0 +0.7
Nontruck into truck 2.0 5.5 +3.5
Non—-rear end 35.7 55.5 +19.8
Total 43.3 66.5 +23.2
Urban
Rear end 8.7 10.0 +1.3
Truck into truck 1.0 0.5 0.5
Truck into nontruck 1.0 1.0 0.0
Nontruck into nontruck 3.3 5.5 +2.2
Nontruck into truck 3.3 3.0 -0.3
Non—rear end 29.0 29.5 +0.5
Total 37.7 39.5 +1.8
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Table 11
AVERAGE NUMBER OF ALCOHOL-RELATED CRASHES ON VIRGINIA'S INTERSTATES
Pre (1985-1987) vs. Post (1989-1990)

Pre-Post
Crash Type Pre-65 Post-65 Difference

Rural

Alcohol related 13.3 13.5 +0.2

Non-alcohol related 19.0 36.0 +17.0

Alcohol unknown 11.0 17.0 +6.0

Total 43.3 66.5 +23.2
Urban

Alcohol related 12.7 13.5 +0.8

Non-alcohol related 14.3 15.5 +1.2

Alcohol unknown 10.7 10.5 0.2

Total 37.7 39.5 +1.8

Table 12
AVERAGE NUMBER OF CRASHES INVOLVING SPEEDING ON VIRGINIA'S INTERSTATES
Pre (1985-1987) vs. Post (1989-1990)

Pre-Post
Crash Type Pre-65 Post-65 Difference

Rural
All speeding crashes 18.7 20.0 +1.3

Single nontruck 10.7 9.5 -12

Single truck 0.7 0.5 0.2

Nontruck in collision 4.7 7.0 +2.3 .

Truck in collision 1.3 3.0 +1.7

Other 1.3 0.0 -1.3
Nonspeeding 22.0 38.5 +16.5
Speeding unknown 2.7 8.0 +5.3
Total 43.3 66.5 +23.2
Urban
All speeding crashes 16.7 17.0 +0.3

Single nontruck 9.3 7.0 2.3

Single truck 0.3 0.0 -0.3

Nontruck collision 5.3 9.5 +4.2

Truck in collision 1.0 0.0 -1.0

Other 0.7 0.5 0.2
Nonspeeding 17.7 14.0 =-3.7
Speeding unknown 3.3 8.5 +5.2
Total 37.7 39.5 +1.8
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increased by 8.5 per year post-65. Table 9 also shows that sideswipe and wrong
way fatal crashes also increased. However, fatal pedestrian crashes decreased by
2.2 per year.

Table 9 also shows that, on urban interstates, pedestrian fatal crashes de-
creased post-65 and sideswipe, wrong way, and phantom crashes increased only
slightly. Fatal truck crashes decreased by 2.7 per year.

One argument often posed with regard to truck crashes is that, under a sys-
tem of differential speed limits, slower moving trucks may cause accidents in which
they are not actually a striking or struck vehicle. Because faster moving passenger
vehicles must maneuver around slower moving trucks, some of these passing ma-
neuvers could result in collisions or run-off-road (ROR) crashes. In this case, the
truck would be called a “phantom” vehicle. As seen in Table 9, fatal phantom-
vehicle crashes, that is, crashes in which a vehicle not involved in the crash contrib-
uted to the crash, increased slightly post-65 on both rural and urban interstates.

Table 10 shows that most of the increase in rural interstate fatal crashes was
attributable to non—rear-end crashes. Virtually all of the increase in rear-end fatal
crashes on rural interstates was in the number of nontrucks colliding with the rear
of trucks.

Table 10 also shows that most of the slight increase in fatal crashes on urban
interstates resulted from an increase in rear-end fatal crashes. Moreover, most of
the increase in rear-end fatal crashes did not involve a truck. Thus, the crash expe-
riences were quite different from those on rural interstates.

Table 11 shows that most of the increase in rural interstate fatal crashes was
not because of an increase in alcohol-related crashes. In fact, there was an increase
of only 0.2 fatal crashes per year that were reported by the investigating officer as
being alcohol related. However, there was an increase of 6.0 fatal crashes per year
in which an officer reported that he or she did not know whether a pedestrian or
driver had been drinking. These radical changes in the “unknown” category under-
mine the usefulness of the “had been drinking” scale used on accident report forms.

With regard to urban interstates, both alcohol-related and non—alcohol-
related crashes increased slightly post-65. However, unlike for rural interstates,
there was almost no change in fatal crashes post-65 in which the investigating offi-
cer reported that he or she did not know whether a pedestrian or driver had been
drinking.

Table 12 shows an increase of 5.3 fatal crashes per year on rural interstates
in which an officer reported that he or she did not know the speed of a vehicle prior
to its involvement in a fatal crash. Again, extensive use of the “unknown” category
reduces the validity of speeds reported by the investigating officer. Most of the rest
of the increase in fatal crashes involved an increase in fatal crashes in which no ve-
hicle was reported as exceeding the posted speed limit.

On urban interstates, the increase in fatal crashes was greatest among fatal
crashes involving a speeding nontruck in a collision. Further, crashes in which the
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speed of a vehicle prior to a fatal crash was unknown increased by 5.2 fatal crashes
per year post-65.

ROR fatal crashes on rural and urban interstates are examined in Tables 13
and 14, respectively. Overall, ROR fatal crashes increased by an average of 23.5 per
year on rural interstates but decreased by 1.8 per year on urban interstates. In
general, ROR-right fatal crashes increased for all vehicle types on rural interstates
but decreased for all vehicle types on urban interstates. ROR-left fatal crashes in
which a vehicle left the roadway but did not enter the opposing lanes of traffic in-
creased for rural interstates by 13.3 per year; however, the corresponding increase
on the urban interstates was only 1.4 per year. ROR-left fatal crashes in which the
vehicle entered the opposing traffic lanes and collided with another vehicle in-
creased by 4.7 per year on rural interstates and by only 0.7 per year on urban inter-
states. ROR-left fatal crashes in which the vehicle entered the opposing lanes but
did not strike another vehicle increased by 1.2 per year on rural interstates
compared to a decrease of 0.7 per year on urban interstates. Finally, nontruck ROR
crashes increased more than did truck ROR crashes, and the increase in ROR-left
crashes in which the vehicle did not cross over into the opposing lanes of traffic was
particularly pronounced.

Table 13
RUN-OFF-ROAD (ROR) FATAL CRASHES ON VIRGINIA’'S RURAL INTERSTATES
BY DIRECTION AND INCURSION
Pre (1985-1987) vs. Post (1989-1990)

ROR Pre-Post
Direction Pre-65 Post-65 Difference

Right

Truck 1.7 2.0 +0.3

Nontruck 12.0 16.0 +4.0
Left not into other lane

Truck 1.0 3.0 +2.0

Nontruck 11.7 23.0 +11.3
Left into other lane (collision)

Truck 0.0 1.0 +1.0

Nontruck 0.3 4.0 +3.7
Left into other lane (no collision)

Truck 0.0 0.0 0.0

Nontruck 1.3 2.5 +1.2
Total ROR 28.0 51.5 +23.5
Total non-ROR 15.3 15.0 -0.3
Total 43.3 66.5 +23.8
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Table 14
RUN-OFF-ROAD (ROR) FATAL CRASHES ON VIRGINIA’S URBAN INTERSTATES
BY DIRECTION AND INCURSION
Pre (1985-1987) vs. Post (1989-1990)

ROR Pre-Post
Direction Pre-65 . Post-65 Difference

Right

Truck 1.3 0.5 -0.8

Nontruck 10.3 8.0 -2.3
Left not into other lane

Truck 2.3 1.0 -1.3

Nontruck 6.3 9.0 +2.7
Left into other lane (collision)

Truck 0.0 0.0 0.0

Nontruck 2.3 3.0 +0.7
Left into other lane (no collision)

Truck 0.0 0.0 0.0

Nontruck 0.7 0.0 -0.7
Total ROR 23.3 21.5 -1.8
Total non-ROR 14.3 18.0 +3.7
Total 37.7 39.5 +1.8

DISCUSSION

This examination of Virginia and national data indicates that changes have
occurred in the Commonwealth in terms of speed and crashes. Post-65, average
speeds increased on rural and urban interstates by 5.9 mph and 3.8 mph, respec-
tively. Corresponding 85th percentile speeds also increased, by 6.9 mph and 4.2
mph, respectively. Nationally, fatalities on rural interstates increased between
1986 and 1989 by about 33.0% in 65 mph states. Rural interstate fatalities in-
creased in Virginia by 42.2%, which was more than the national average. Converse-
ly, urban interstate crashes increased more in 55 mph states than in 65 mph states.
Virginia’s increase fell between the two national averages.

In some cases, these figures are somewhat difficult to interpret. Average
speeds increased by almost 6 mph on rural interstates and 4 mph on urban inter-
states; however, this constitutes only a 2 mph difference between increases on the
two systems, although there is now an overall difference of more than 6 mph. Rural
interstates experienced a dramatic increase in fatal crashes and fatalities and ur-
ban interstates did not. Clearly, a small difference in the increase in speeds coin-
cides with very different crash experiences on the two systems.
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Likewise, the crash configuration data, which showed a large increase in
ROR fatal crashes on rural interstates, should also be viewed with caution. From
an intuitive point of view, the increase in all types of ROR crashes appears to be re-
sponsible for a majority of the increase, especially since ROR fatal crashes did not
increase on urban interstates. It is possible that a vehicle’s speed could increase the
likelihood of any given action resulting in a ROR situation since the amount of time
an individual could safely react to emergency conditions or could safely take com-
plete attention away from the driving task would be decreased at higher speeds.
For instance, in cases where a driver drifted off the road onto the shoulder or
swerved to avoid another vehicle, the time available to recover would be reduced at
higher speeds. Although these explanations appear to make intuitive sense, there
are many factors that could account for the increase in fatal crashes. Thus, it can-
not yet be concluded that ROR situations are the major cause of the post-65 in-
crease in fatal crashes on rural interstates.

There are factors that are not accounted for in this evaluation—traffic vol-
umes, trip patterns, and trip purposes may have changed concurrent with the speed
limit increase. These and other potential causative factors will be addressed in the
last in this series of reports, scheduled to be released in 1993.
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CRASH SEVERITY BY VEHICLE TYPE AND ROADWAY SYSTEM
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