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FIRST-YEAR EFFECTS
OF THE ENERGY CRISIS ON
TRAFFIC IN KENTUCKY
(Rural Highways)

by

K. R. Agent
D. R. Herd
R. L. Rizenbergs

EXECUTIVE SUMMARY

The "energy crisis'" became a reality to motorists
during the latter months of 1973. Several major events
that were factors during this period are listed in
chronological order:

1. Mid-October 1973 - Arab oil embargo began

2. November 7, 1973 President's energy
message
December 1, 1973 - gasoline allocation
December 1973 - Sunday gas station closing
February 1974 - truckers' strike
March 1, 1974 - 55-mph speed limit
. Mid-March 1974 - Arab oil embargo ended

The gasoline shortage became critical after the oil
embargo began. The President urged the nation to
voluntarily limit travel and to lower driving speeds.
Mandatory gasoline allocation to service stations was
initiated. With December came 'gasless Sundays''. Most
service stations were closed from 9 p.m. Saturday until
Monday morning. The truckers'strike further intensified
gasoline shortages. Kentucky speed limits were reduced
to 55 mph on March 1. Gasoline again became plentif ul
upon lifting of the oil embargo, but at a much higher
price.

Traffic volumes, speeds, and accidents for the rural
highway system (approximately 23,000 miles of roads)
in Kentucky were studied. Monthly volumes and
accidents, during the period characterized as the "energy
crisis"' and its after effects, were compared to the data
of the corresponding months in the preceding year. The
method best illustrated changes occurring during
otherwise comparable periods of time.

Traffic volumes first showed a decrease in
December 1973 and has continued through September
1974 -- reaching approximately a six-percent reduction
in March 1974. In October and November 1974, traffic
volumes increased compared to the previous year. The
effect of the energy crisis on traffic volumes appears
to have diminished to a large extent. Total travel on
rural highways in 12 months (December 1973 through
November 1974) decreased by 2.3 percent and must be
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viewed as highly significant in light of the five-percent
increase durilg 1973. Interstates had the largest
decreases in traffic (six percent).

Imposition of the S55-mph speed limit placed a
definite restraint on traffic speed. Even before then,
appeals for conservation started a trend toward reduced
speeds. In June 1973, the median speed on interstate
highways (previously posted 70 mph) was 69.1 mph for
automobiles and 62.0 mph for trucks. Some speed
reductions occurred as early as November 1973. In
March 1974, after the speed limit was changed,
automobile speeds reduced by 14.2 mph and truck
speeds reduced 8.5 mph compared with June 1973. By
April 1975, automobiles were being operated 11.0 mph
and trucks 7.0 mph slower than in June 1973. In April
1975, however, it was discovered that truck drivers were
relaying messages by radio to other drivers that speeds
were being monitored. Therefore, an additional set of
speed measurements were obtained from a completely
concealed site. The data indicated that trucks were
actually traveling 4.0 mph faster. Speeds on four-lane
divided (no access control) highways dropped when the
55-mph limit went into effect but now have risen to
the 1972 levels. On two-lane highways, previously
posted 60 mph for daytime and 5O mph for nighttime,
speeds have increased since the reduction which
occurred immediately after the imposition of the
55-mph speed limit.

The decreases in traffic speed have been
accompanied by greater uniformity in driving speeds. A
larger percentage of vehicles were found to be operating
within the 10-mph pace, particularly on interstate
highways, as compared to.the before time.

As shown in Figure S1, the decrease in traffic
volume corresponds to a reduced accident rate. Volumes
decreased in 1974, reaching a low in February and
March and rising in April and May, the accident rate
reached a low in April. The greatest decrease in accident
rate occurred in March 1974 while the volume was fairly
steady. Also, volumes increased in October and

November 1974 over theprevious year, but the accident
rate remained lower. The large accident rate decrease,
therefore, corresponded with lowering the speed limit
to 55 mph on March 1, 1974, Total travel during the
12 months (December 1973 through November 1974)
decreased by 2.3 percent while the accident rate
decreased by 13.5 percent.




All major highway types experienced a decrease in
accident rates for almost every month in 1974. January
1974 was an exception for the multilane facilities
because of the unusually severe weather (snow and ice
conditions). Interstate and four-lane divided (no access
control) highways had the largest drop in accident rates.
A summary of accident experience for various highways
is presented in Table Sl. Fatality and injury rates
decreased more than the accident rate (total rural
highway system). The most dramatic impact, of course,
must be the 277 lives saved between December 1973
and November 1974 (number of fatalities in this period
less the number in the same period a year earlier).

The relationship between traffic speed and accident
rate for interstate highways is shown in Figure S2 and
for two-lane highways in Figure S3. Very limited data

points were available in preparing the plots. The plots
do, however, illustrate a great decrease in accident rates
as traffic speed decreases. The difference between
wet-surface and dry-surface accident rates is significant
but is more so on interstate highways than on two-lane
bhighways. Improved wet-pavement skid resistance
(traction) at the lower speeds obviously contributed to
a reduction in accident rates. Decreased speed, therefore,
has a greater effect upon accident rates during
wet-surface than during dry-surface conditions.

Although traffic volume and other contributing
factors may account for some of the decrease in accident
rates since the beginning of the energy crisis, lower
traffic speed certainly stands out as the single, most
important reason why accident, fatality, and injury rates
decreased.
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INTRODUCTION

The "energy crisis' became a reality to motorists
during the latter months of 1973. Theretofore, the
public ignored warnings of fossil fuel shortages. Events,
however, demonstrated the seriousness of the problem.
Gasoline availability became critical. Voluntary (later
mandatory) adherence to lower speed limits reduced
traffic speed. Traffic volumes decreased. The public's
rush to purchase smaller cars exhausted inventories.
Driving habits and lifestyles changed. Speculation
concerning effects upon accident experience abounded
in the press and in the professional community, Clearly
significant and perhaps lasting changes in highway
transporation were being shaped.

The gasoline shortage became critical soon after the
Arab oil embargo began. The Arab oil-producing nations
began withholding oil from the United States in
mid-October 1973. The President delivered an important
energy message to the nation November 7, 1973. He
discussed the criticalness of the situation and requested
voluntary energy conservation measures such as reducing
travel and lowering travel speeds. Gasoline allocation to
service stations was initiated. With December 1973 came
"gasless Sundays''. Most service stations were closed
from 9 p.m. Saturday until Monday morning. The
truckers' strike in February 1974 intensified the
awareness of the gasoline shortage, On March 1, 1974,
Kentucky's speed limits were reduced to 55 mph (24.6
m/s). The oil embargo ended in mid-March. Gasoline
again became plentiful but at a much higher price.

This report presents data and analysis of traffic
volumes, speeds, and accidents on rural highways in
Kentucky as affected by the energy crisis.

PROCEDURE

Accident and traffic volume data were collected for
each month between December 1971 and November
1974. The accident data were obtained from computer
tapes containing all state police reported accidents for
rural areas. Therefore, only rural accidents (including
cities with less than 2500 population) were considered.
Jefferson, Fayette, Campbell, Kenton, and Boone
Counties were excluded inasmuch as local police
investigate most accidents within those counties.

The report deals with the total rural system as well
as the various highway types comprising the total
system. The highway system was divided into the
following highway types:

(1) two-lane,

(2) three-lane,

(3) four-lane, undivided,

(4) four-lane, divided (no

access control),

(5) interstate, and

(6) parkway (toll road).

Volume data for each month were obtained from
the automatic traffic recording (ATR) stations located
throughout the state. Volumes were converted into
vehicle miles (kilometers) of travel for each type of
highway. The total vehicle miles (kilometers) of travel
for 1972 (1) was used as the base or reference. Data
from the ATR stations were summarized by month. The
percentage of the total traffic counted in 1972 was
calculated for each month. The total vehicle miles
(kilometers) of travel on a particular highway type from
1972 was then multiplied by the adjustment factor for
each month to obtain the monthly volumes. These
volumes were also adjusted for new highway openings.
There were 29 ATR stations on two-lane highways but
none on three-lane highways. The factors obtained for

the two-lane highways were used for three-lane
highways. There was only one usable ATR station for

rural, four-lane highways. The factors obtained from this
station were used for both four-lane divided and
undivided highways. Five ATR stations were located on
rural interstate highways, The monthly factors for
parkways were obtained from monthly counts of total
traffic on the toll road system made available by the
Kentucky Toll Road Authority. Annual growth factors
from 1971 to 1972, from 1972 to 1973, and from 1973
to 1974 were then calculated for each month and used
to find the monthly traffic volumes in 1971, 1973, and
1974. Volumes from the ATR stations were used in the
analysis of traffic volumes. Inasmuch as sections of new
highways were added during the study period, vehicle
miles (kilometers) of travel used for rate calculations
reflect changing lengths of roads. The total vehicle miles
(kilometers) of travel for a given type of roadway,
therefore, may not be directly comparable from one
year to the next,

From the accident and volume data, monthly
accident rates (accidents per 100 million vehicle miles)
(accidents per 160 million vehicle kilometers) were
calculated for each highway type.

Severity of the accidents was studied. The number
of fatalities and injuries for each month were obtained.
The monthly severity index (2) was calculated.

Traffic speed data were obtained at two interstate



(I 65 in Hardin County and I 75 in Scott County)
locations, one four-lane highway location, and two
two-lane highway sites before and after initiation of the
55-mph (24.6-m/s) speed limit. The average, median, and
85th percentile speeds and speed distributions were
determined as well as the 10-mph (4.6-m/s) pace and
the percentage of vehicles in the 10-mph (4.6-m/s) pace.
The pace is the increment of speed including the greatest
number of vehicles.

Safety belt usage was also determined. The
percentage of vehicle occupants involved in accidents
who were using safety belts was obtained as well as the
number of occupants riding in vehicles not equipped
with safety belts.

RESULTS

The findings presented here pertain to the total
rural highway system (approximately 23,000 miles
(37,000 kilometers) of roads) and its major components
in Kentucky. Detailed accident and volume data may
be found in the APPENDIX. Monthly data of 1 year
were compared to the data of the corresponding month
in the preceding year. This method best illustrated
changes occurring during otherwise comparable periods
of time. Three-lane and four-lane undivided highways,
however, will not be discussed here because of their
limited mileage.

Traffic Volume

An evident effect of the energy crisis has been the
reduction in traffic volume. Monthly volumes for the
total rural system are compared in Figure 1. December
1973 was the first month in which volume dropped
below the corresponding month of the previous year.
In the past, volumes increased by about five percent
annually as exhibited by the months preceding
December 1973. The decrease in traffic volume beyond
December 1973 continued through September 1974 -
reaching a maximum in March 1974. In October and
November 1974, traffic volumes increased compared to
the previous year. The effect of the energy crisis on
traffic volumes appeared to have lessened. For a
12-month period (Decentber 1973 through November
1974), the total vehicle miles (kilometers) driven
decreased by 2.3 percent compared to the same period
a year earlier. The decrease was surely significant in light
of a five percent increase experienced theretofore.

Major events surrounding the energy crisis are also
shown in Figure 1. The traffic volumes began dropping
shortly after the start of the oil embargo in Octgber
1973 and continued to drop until the end of the oil
embargo in March 1974, Reduction in traffic volumes
gradually lessened. By October and November 1974,
volumes exceeded those of the same months of the
previous year.

Figure 1. Comparison of Monthly Volumes to Corresponding Month in Preceding
Year (Total Rural Highway System).
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Trends in volume changes for the various highway
types were similar (Figure 2). In all cases, December
1973 was the first month which showed a large decrease
compared with the preceeding year. The maximum
reductions occurred in February and March 1974,
Interstate highways and parkways showed the largest
reduction in volume. This would be expected because
minimizing long distance travel by the public would be
considered foremost. The increase in parkway volume
in 1973 was partially due to the opening of a new
parkway in December 1972. The volume on the
parkway, however, was minimal compared to the whole
highway system. Two-lane and four-lane divided (no
access control) highways had a smaller decrease in
volume due to the local traffic on these types of
highways. The decrease in volumes for the 12-month
period (December 1973 through November 1974)
compared to the same period a year earlier are given
in Table 1. There was a large reduction in interstate
and parkway volumes compared with two-lane and
four-lane divided (no access control) highways. Data in
this table includes some new sections of highways
opened during the study period.

Figure 2.

Speed

Imposition of the 55-mph (24.6-m/s) speed limit
placed a definite constraint on traffic speed. Even before
then, conservation efforts by the highway user resulted
in reduced travel speeds. Table 2 sumrnarizes the
average, median, and 85th percentile automobile and
truck speeds on interstate highways. In June 1973, the
median speed was 69.1 mph (30.9 m/s) for cars and
62.0 mph (27.7 m/s) for trucks. Some speed reduction
occurred by November and again in February for all
vehicles. In March 1974, after the speed limit was
changed, median speeds reduced by 14.2 mph (6.3 m/s)
for cars and 85 mph (3.8 m/s) for trucks compared
with June 1973. There were slight increases in car and
truck speeds since the initiation of the lower speed limit.
A comparison of April 1975 speeds with March 1974
speeds shows that the median speed has increased by
3.2 mph (1.4 m/s) for cars and 1.5 mph (0.7 m/s) for
trucks. However, the 85th percentile speed has remained
around 60 mph (26.8 m/s) for both cars and
trucks.

Comparison of Monthly Volumes to Corresponding Month in Preceding

Year (Various Highway Types).

HIGHWAYS

‘DIVIDED ‘HIGHWAYS
CONTROL) &

SOAN L UN SAAN s JUN
ST T T e

llJ.JiEtllllJ._LlllJ_llllEIiL]:.“::

l.llilli.J_i'lI[lEtlllt'lIIlJ.J._"-"__
: SRR
R 74 ':.:. s




TABLE 1. SUMMARY OF VOLUME DATA
' FOR VARIOUS HIGHWAY TYPES
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An important aspect of traffic speed is uniformity.
An index to uniformity is the 10-mph (4.5-m/s) pace
which indicates the 10-mph (4.5-m/s) speed range in
which the greatest percentage of vehicles operate. Data
in Table 3 show that the percentage of vehicles on
interstate routes in the pace increased as traffic speed
diminished. This increased percentage means that the
average variance in speeds between vehicles has
decreased.” This may contribute to a reduction in
accidents (3).

Speed data were collected with a radar meter
installed in a marked state car. Care was exercised to
collect data at locations where the oncoming traffic
would not be aware of the speed measurement. But the
radar gun could be sighted once vehicles were alongside
the car. A problem in obtaining representative truck
speeds was discovered. The first few trucks registered
higher speeds than subsequently approaching trucks.
Comrnunication between truck drivers was suspected. A
CB radio was taken to a test location during April 1975
data collection to monitor conversations between truck
drivers. It was learned that the radar gun had been
spotted and messages that speeds were being checked
relayed to other drivers by radio. It was felt that this
was the major reason for the lower speeds of trucks
compared to automobiles.

To determine by how much speed data were being
affected, a set of data was collected with the radar unit
outside of the car. The radar gun was sufficiently hidden

to prevent detection. This was confirmed by monitoring
conversations between drivers. A summary of the data
is presented in Table 4 along with the earlier April 1975
data. Automobile speeds increased by approximately 1
mph (0.4 m/s) when the radar gun was concealed. Truck
speeds, however, were about 4 mph (1.8 m/s) higher.
This increase brought trucks speeds almost equal to
automobile speeds. The speed range in the pace was the
same for automobiles and trucks.

Average driving speeds and 10-mph (4.5-m/s) paces
for four-lane divided (no access control) and two-lane
highways are summarized in Tables 5 and 6, respectively,
which include data for before and after the speed limit
reduction. On four-lane divided (no access control)
highways, there was a decrease in both automobile and
truck speeds. By April 1975, however, speeds have
increased to the same level as before the speed limit
reduction. Although speeds have increased, the
percentage of vehicles in the 10 mph (4.5 m/s) pace
have continued to increase. At the two-lane site,
automobile speeds were still below the 1972 level in
April 1975, Truck speeds had not changed. Since the
speed data for two-lane highways represent a single
location, it would not be entirely representative of all
two-lane locations. An additional site was selected in
a very isolated location. Summary of speed data
collected there from January through April 1975 is also
given in Table 6. Speeds at this site, especially truck
speeds, were higher than at the other two-lane location.
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Speed distribution curves for automobiles and
trucks are presented in Figure 3 through Figure 8.
Before the concern for gas conservation materialized
(June 1973), 40 percent of the automobiles on the
interstate roads traveled above the 70-mph (31.3-m/s)
posted speed. Approximately two years later (April
1975 (revised data)), 85 percent exceeded the posted
speed of 55 mph (24.6 m/s). These percentages drop
to 16 percent (June 1973) and 45 percent (April 1975)
when a 5-mph (2.2-m/s) tolerance above posted speed
was considered. On two-lane roads, the previous 60-mph
(26.9-m/s) posted speed (daytime) was exceeded by 19
percent of the automobiles; the percentage remained
about the same after the speed limit was changed to
55 mph (24.6 m/s). At the new site, 33 percent of the
automobiles exceeded 55 mph (24.6 m/s). On four-lane
divided (no access control) highways, the earlier 60-mph
(26.9-m/s) limit was exceeded by 28 percent of the
automobiles. In April 1975, 68 percent of the
automobiles exceeded the 55-mph (24.6-m/s) limit.

Before the reduction of posted speed from 70 mph
(31.3 m/s) to 55 mph (24.6 m/s) on interstate roads,
six percent of the trucks exceeded the speed limit and
one percent exceeded 75 mph (33.6 m/s) (June 1973).
After the reduction, 85 percent exceeded the speed limit
and 38 percent surpassed 60 mph (26.9 m/s) (April 1975

(revised data)) -- these percentages after the speed
reduction are similar to those for automobiles. On

two-lane highways, the truck speed limit was raised from
50 mph (22.4 m/s) to 55 mph (24.6 m/s). The increased
speed limit has reduced the 32 percent of trucks
traveling above 50 mph (22.4 m/s) (before) to near zero
at 55 mph (24.6. m/s) (original site). At the additional
site, 21 percent of the trucks exceeded 55 mph (24.6
m/s).

Accidents

The effect of the energy crisis on the number of
accidents on the entire rural system is shown in Figure
9. Similar to traffic volumes, December 1973 was the
first month which exhibited decreased accidents
compared to the year before. Except for January 1974,
the number of accidents in the first months of 1974
was considerably less than for the corresponding months
in 1973. During the months preceding December 1973,
accidents had increased by an average of more than ten
percent over the year before. The largest decrease in
accidents occurred in March and April 1974. There were
also decreases in volume during these months, and it
should be noted that these low accident months
followed the lowering of the speed limit on March 1,
1974. The number of accidents in the later months of
1974 remained below 1973 levels, but the reductions
in numbers of accidents lessened.

All four major highway types experienced a
decrease in accidents for almost every month in 1974
(Figure 10). March and April 1974 showed the largest
decreases. Interstate and four-lane divided (no access
control) highways had the most dramatic drop in
accidents. The number of accidents on parkways has
fluctuated widely, but the largest decrease occurred in
March 1974. The decrease in accidents continued
through November 1974. On two-lane highways, the
monthly percentage in the number of accidents first
dropped below the previous year in December 1973,
This decrease continued through November 1974 --
reaching a minimum of 76 percent in April. The decrease
lessened in the later months of 1974. On four-lane
divided (no access control) highways, the number of
accidents remained below the previous year since August
1973, except for January and June of 1974.

Monthly accident rates on the total rural system
first showed a significant decrease from the year before
in March 1974, although there were indications of the
accident rate lowering prior to then (Figure 11). In
November and December 1973, the accident rate dipped
slightly below the same periods in 1972. In January
1974, there was an increase, but the rate again decreased
in February. After the speed limit reduction on March
1, 1974, the accident rate reduced sharply compared
to the year before. The reduced accident rate has
continued through November 1974 -- reaching a
minimum during April. The accident rate for the period
between December 1973 and November 1974 was 186
accidents per 100 million vehicles miles (160 million
vehicle kilometers) but was 215 during the same period
a year earlier. Between 1970 and 1972, the rate was
204 (1).

The monthly variation in accident rates for the
various highway types is given in Figure 12. Except for
two-lane highways, there was a large variation in the
monthly accident rates. March 1974 showed the largest
decrease in accident rates for all highway types. The
reduction in accident rates was greater for interstate
than for two-lane highways. This might be related to
the fact that speeds decreased more on interstate than
on two-lane highways.



Figure 3. Automobile Speed Distribution Curves (Interstate Highways).
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Figure 5.
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Figure 7. Automobile Speed Bistribution Curves (Two-Lane Highways).
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Comparison of Number of Monthly Accidents to Corresponding Month
Preceding Year (Total Rural Highway System).
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Pavement surface conditions (dry, wet. snow, or
ice) should be considered whenever accident occurrences
are compared. Weather conditions for the months of
Pecember 1973 through November 1974 were,
therefore. compared to the corresponding month in the
preceding year. Large differences were found for several
months. An approximate doubling of the hours of snow
and ice in January 1974 compared to January 1973 may
partially account for the increased accident rates,
especially on interstate highways. In April and July
1974, the hours of inclement weather decreased by
about 50 percent compared to the same months a year
carlier, this may have contributed to reduced accident
rates for those months. There was also a 35-percent
reduction in inclement weather in October 1974 and
may explain the large accident rate decrease that month.
In August and September 1974, hours of inclement
weather more than doubled and corresponded to an
increase in accidents, However, when the 12 month
periods were compared, there was a difference of only
four percent in incremental weather (1974 was slightly
higher). Weather, therefore, should not have affected the
total accident experience significantly.

Fatalities

The monthly variation in fatalities has fluctuated
considerably as shown in Figure 13. The number of
fatalities has remained below the preceding year from
December 1973 through November 1974. The total
number of fatalities from December 1973 (when the
energy crisis seemed to have an impact) through
November 1974 were compared to the same time
periods two years earlier (Figure 14). The number of
fatalities dropped from 832 (1973) to 555 (1974), a
reduction of 32 percent. At the same time, vehicle miles
(kilometers) driven dropped by only 2.3 percent.

Figure 15 presents the number of fatalities for
several highway types. The average change in fatalities,
using the average of the two previous years, was a
32-percent decrease for two-lane highways, a 76-percent
decrease for parkways, a 14-percent increase for
four-lane divided highways, and a 40-percent decrease
for interstates.

A very wide fluctuation in fatality rate was also
observed for the total rural system during the study
period (Figure 16). As with fatalities, the fatality rate
has remained below the rate of the preceding year
(December 1973 through November 1974) except for
two months. The lowest fatality rate occurred in
December 1973. The fatality rate for the period
December 1973 through November 1974 was 4.5
fatalities per 100 million vehicle miles (160 million
vehicle kilometers); the rate was 6.6 fatalities per 100
million vehicle miles (160 million vehicle kilometers) for

the same period a year earlier. The drop in fatality rate,
therefore, was considerable (32 percent).

The fatality rate decreased on all major highway
types except on four-lane divided (no access control)
highways where the rate increased by 23 percent. The
decreases in fatality rate were & percent on parkways,
34 percent on interstates, and 31 percent on two-lane
highways. The largest decreases, therefore, were on those
highways types where the previous speed limit was 70
mph (31.3 m/s).

Injuries

The change in injuries for the total rural system
is shown in Figure 17. There was a pronounced change
in the number of injuries since December 1973. In the
months preceding December 1973, the number of
injuries increased on an average of more than ten percent
from the previous year. In April 1974, the injuries
reached a minimum of only 66 percent compared to
April 1973. The reduction in injuries lessened in the
later months of 1974,

The reduction in injuries for the various highway
types is shown in Figure 18. All highway types had a
reduced number of injuries in 1974; the greatest
decreases occurred in March, April, and May. Interstates
and parkways had the largest decrease -- a 40-percent
reduction for the 12-month period. The number of
injuries on two-lane highways first dropped below the
previous year in December 1973 and has remained below
the previous year through November 1974, For four-lane
divided (no access control) highways, the number of
injuries has fluctuated widely.

The change in the injury rate for the total rural
system (Figure 19) since the beginning of the energy
crisis was very similar to the change in the number of
injuries. With the exception of January 1974, every
month since November 1973 has been below the
corresponding month in the preceding year. The large
drop in the injury rate occurred in March 1974 and has
continued through November 1974, although the
reductions lessened.

The variation in injury rates by highway type is
given in Figure 20. For interstate, parkway, and
four-lane divided (no access control) highways, injury
rates have fluctuated above and below the rates for the
previous year since the first months of 1973, but the
injury rate did decrease in 1974. The injury rate on
two-lane highways first dropped below the previous year
in December 1973 and reduced to 70 percent in April
and May 1974,
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Figure 15.

Comparison of Fatalities Before and During the Energy Crisis (Various
Highway Types).
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FATALITY RATES AS
PERCENT OF PREVIOUS YEAR

160

140

120

100

80

60 F

40

EMBARGO ENDED

JUN
73

Figure 16.

JUNE JAN JUNE NOV
73 74 74 74

MONTH

Comparison of Monthly Fatality Rates to Corresponding Month in
Preceding Year (Total Rural Highway System).

22



Comparison of Number of Injuries to Corresponding Month in Pyeceding

Year (Total Rural Highway System).
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Figure 19, Comparison of Monthly Injury Rates to Corresponding Month in
Preceding Year (Total Rural Highway System).
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Figure 20.

Comparison of Monthly Injury Rates to Corresponding Month in
Preceding Year (Various Highway Types).
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Severity Index

The severity index (SI) attempts to place a value
on the average severity of accidents. The severity index
increases as the damage and injuries increase. The
weighting factors used in the formula (2) were calculated
by considering the cost of each type of accident or
injury and the number of accidents or injuries. Fatal
accidents and A-injury accidents were grouped together;
although fatalities are much more costly, they are also
rarer. Accidents classified as B-injury or C-injury were
also grouped together.

No definite trends could be discerned in the
monthly severity index for the total rural system when
compared to the corresponding month in the preceding
year (Figure 21), However, from December 1973
through November 1974, the severity index had
decreased to 2.65 compared to 2.77 a year earlier.

Accident severity has decreased slightly each year
since 1970 (1). This decrease may be attributable to
safer vehicles, safety belt usage, safety improvements to
the highway system, etc. The severity index for two-lane
highways and parkways has decreased since the
beginning of the energy crisis in December 1973; for
interstate and four-lane divided (no access control)
highways, the index has remained essentially unchanged.

Safety Belt Usage

Accident severity has decreased slightly over the
past few years. One reason may be the safety features
incorporated into newer vehicles. A past study (1)
showed that persons not wearing safety belts had
approximately twice the probability of being injured and
four times the probability of being killed compared to
persons who do wear safety belts. Surprisingly, there
has not been any significant changes in the percentage
of motorists involved in accidents who were wearing
safety belts. This percentage has changed from an
average of 6.0 percent for 1970 through 1972 to 6.7
percent in 1973 and 6.0 percent in 1974. It is interesting
to note that this percentage is much lower than the 20
to 25 percent of all occupants of cars on the road today
who are wearing safety belts (4). This may suggest that
wearing a safety belt may decrease the probability of
being involved in an accident; it could also mean that
drivers who use seat belts are more cautious and
attentive, Another possible reason for reduced accident
severity is that the percentage of older cars not equipped
with safety belts, or other safety features, is constantly
being reduced. The percentage of vehicle occupants in
a car not equipped with safety belts has dropped from
an average of 44.2 percent for 1970 through 1972 to
35.0 percent in 1973 and to 30.6 percent in 1974.

Surface Conditions
Accident rates have been recognized as being higher

on wet pavements than on dry pavements. Furthermore,
research has shown that accident rates tend to increase
as wet skid resistance diminishes (5). Table 7 shows
accident rates for dry, wet, and snow or ice surface
conditions for two periods of time (1973 and 1974).
Accident rates were calculated from adjusted vehicle
miles (kilometers) of travel under each surface condition
using precipitation data for the Lexington area (Table
8). The assumption was made that Lexington weather
data applied statewide and that traffic volumes did not
differ between dry, wet, and ice or snow surface
conditions. The latter assumption in particular is not
entirely true. Some reduction in travel probably occurs
in wet weather, and travel would certainly diminish
during snow or ice conditions. The accident rates in
contrast to those cited in Table 7, therefore, would be
lower for dry surfaces, somewhat higher for wet
surfaces, and substantially higher for ice or snow
surfaces.

Under dry conditions, the greatest accident rate
decrease occurred on interstates (27.8 percent) and
parkways (20.4 percent). As shown earlier, the speed
decreases were much larger on these highway types. It
is important to note the very substantial decrease in
wet-weather accident rates on interstates (55.4 percent)
and parkways (41.7 percent). The reductions were far
in excess of the corresponding decreases during dry
conditions, Obviously, improved skid resistance at the
lower travel speeds provided an added margin of safety
and, therefore, contributed to a reduction in accidents.
A similar decrease was found for four-lane divided (no
access control) highways -- 27.2 percent when wet and
18.7 percent when dry.

The wet-weather accident decrease (10.4 percent)
on two-lane highways was somewhat similar to
dry-surface conditions (11.8 percent). It must be
pointed out, however, that even a modest error in the
precipitation data used in one of the periods could
substantially influence the results.

During snow- or ice-surface conditions, decreases
in accident rates are evident on all highways as a result
of lower posted speeds. The decreases were below those
shown for dry and wet conditions for interstates and
parkways and above those for two-lane and four-lane
divided (no access control) highways. No data were
available to compare travel speeds under these
conditions. It may be reasonable to assume, however,
that traffic normally responds to severely hazardous
driving conditions and reduces speeds accordingly.
Changes in posted speeds, therefore, may not affect
driving speeds to the same extent as during favorable
weather. Again, assumed applicability of weather data
may introduce errors.
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- COMPARISON OF APRIL 1975 SPEED DATA FOR INTERSTATE HIGHWAYS
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DISCUSSION

It was shown that fatalities, accidents, and injuries,
as well as fatality rates, accident rates, and injury rates
decreased since the beginning of the energy crisis. The
question remains whether these decreases resulted from
changes in traffic volumes, speeds, etc. or as a result
of any combination of contributing factors. As shown
in Figure 22, the decrease in volume, which began in
December 1973, corresponds to a reduced accident rate;
but volume reductions lessened in April and May while
the accident rate reached its lowest percentage in April.
The dramatic decrease in accident rate occurred in
March 1974 while the reduction in volume remained the
same. Also, traffic volumes in October and November
1974 increased above those of the previous year while
the accident rate remained lower. The large accident rate
decrease, therefore, corresponded with the lowering of
the speed limit to 55 mph (24.6 m/s) on March 1, 1974.
Total travel during the 12-month period decreased by
2.3 percent while the accident rate decreased by 13.5
percent compared to the same period a year earlier.

The relationship between traffic speed and accident
rate for interstate highways is shown in Figure 23 and
for two-lane highways in Figure 24. Very limited (but
precious) data points were available in preparing the
plots. The data points, of course, are subject to errors
due to uncertainties as to traffic speeds and volumes
associated with various weather conditions. The plots
do, however, bring to attention a disproportionate
increase in accident rates as speed increases. The
differences between wet-surface and dry-surface accident
rates are especially significant and more so for interstate
highways (previously posted speed -- 70 mph (31.3 m/s))
than for two-lane highways (previously daytime posted
speed - 60 mph (26.9 m/s)). Improved wet-pavement
skid resistance at the lower speeds obviously contributed
to a reduction in accident rates. Reduced speed,
therefore, has a greater effect upon accident rates during
wet-surface than during dry-surface conditions.
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A summary of accident experience for various
highways is presented in Table 9. Fatality and injury
rates decreased more than accident rates. The most
dramatic impact, of course, must be the 277 lives saved
between December 1973 and November 1974 when
compared to the same period a year earlier. Whereas
traffic volume and other contributing factors may
account for some of the decrease in accident rates since
the beginning of the energy crisis, lower travel speeds
certainly stand out as the single most important reason
why accident, fatality, and injury rates have decreased.

CONCLUSION

Decreases in accident rates associated with reducing
the speed limit to 55 mph (24.6 m/s) (from previous
70 mph (31.3 m/s) on interstates and parkways and 60
mph (26.9 m/s) on two-lane roads) have been dramatic.
To safeguard the public from undue hazards associated
with higher-speed driving, continuation of maximum
speed limit at 55 mph (24.6 m/s) on all rural highways
seems advisable.
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APPENDIX

DETAILED ACCIDENT AND TRAFFIC VOLUME DATA
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TARLF Al. DATA FOR TWD LANF HIGHWAYS (21R36 MILFS)

MONTH VOLUME TOTAL ACCIDENMT TOTAL FATALITY TOTAL INGURY SEVERITY
(MVM) ACCINENTS RATE FATALITIES RATE INJURTFS RATF INDFX
(ACC PER (FAT PER (IM PER
100MVM) 1NOMVYM) 1 OOM M)
NEC. 1971 658.00 1707 259.4 64 9.7 100 1582.7 2.7
JAN, 1972 576.00 1447 251.2 59 10.2 75 ¢ 131.4 2.57
FER., 1972 583,00 1336 229.2 36 62 745 127.R 2.63
MAR. 1972 673.00 1407 209.1 62 Ye2 917 136.3 7 R4
APR. 1972 722.00 1649 228.4 58 8.0 1167 161.6 2.92
MAY  1vi(z 780.00 1872 240.0 64 He2 1264 162.1 2.R2
JUNE 1972 R14.00 1841 226.2 59 7.2 1187 145.R 2.76
Jul. 1972 856,00 1948 227.6 57 6.7 1314 153.5 2,97
AUG. 1972 831.00 1794 215.9 61 7.3 1247 150.1 2.R8
SEP. 1972 755.00 1912 253.2 78 10.3 1302 172.5 2.9?
NCT. 1972 726.00 1940 267.2 Y A.8 1253 172.6 274
NOV,. 1972 676.00 1816 26R8.6 50 Tebs 11728 166.9 2.69
NEC. 1972 653.00 1887 289,0 47 7.2 1172 179.5 2.66
JAN. 1973 604,00 1587 262.7 54 R.9 R64 143,0 2.63
FER. 1973 634,00 1393 219,.7 36 5¢7 833 131.4 2.62
MAR. 1973 705400 1764 250.2 45 6ot t122 159.1 2,76
APR, 1973 749,00 1835 245,0 44 5.9 1225 163.6 2.73
MAY 1973 301.00 2176 271.7 79 9.9 1588 194.3 2.91
JUNE 1973 853,00 2170 25444 A1 9.5 1409 16542 2.82
JuL. 1973 887.00 2235 252.0 T4 He3 1468 1655 2.8R5
AUG, 1973 870,00 2136 245,5 52 6.0 143R 165.3 2.R2
SEP. 1973 782.00 2041 261.0 an 10,2 1431 13,0 2.95
NCT, 1973 750,00 2135 284,7 64 8.5 1404 187 .2 2.76
NOV. 1973 691,00 1917 277.4 59 Re5 1178 170.5 2.h8R
NEC. 1973 627.00 1732 276.2 24 3.8 954 152.2 2.45
JAN. 1974 574,00 1484 258.5 32 Seb 797 138,.%9 2,41
FEB. 1974 597,00 1237 207,.2 30 5.0 693 11641 2e52
MAR. 1974 671,00 1379 205.5 38 5.7 a25 123.0 2.hT
APR. 1974 751,00 1400 18644 48 6ol R64 115.0 2.83
MAY 1974 795,00 1780 223.9 38 4,8 1101 138,5 2.67
JUNE 1974 830,00 1787 215.3 47 S5e¢7 1175 141 .6 2.75
Jul. 1974 878,00 1773 201,9 47 S5eb 1187 135%,2 2.81
AUG., 1974 861,00 1991 231,2 47 5.5 1266 147.0 2.69
SEP. 1974 714,00 1913 247.2 42 S5et 1128 145,7 2463
0CT. 1974 780,00 1860 238.5 53 6.8 1158 148,5 2.80
NOV. 1974 726,00 1873 258, 0 40 5e% 1108 162.6 2.59
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TARLE A2. DATA FOR INTERSTATE HIGHWAYS (472 MILES)

MONTH VOLUME TOTAL ACCINENT TOTAL FATALITY TOTAL INJIIRY SEVERITY
(MVM} ACCINDFNTS RATE FATALITIFS RATF INJURTES RATF INDEX
(ACC PER (FAT PFR (INY PFR
1O0OMY M) 100MVYM) 100MV M)
NFC. 1971 159.00 119 74.8 7 4o b 77 L5003 2.65
JAN, 1972 131.00 137 LOu. 6 4 3.1 a3 h3.4 7.78
FEm. 1972 135,00 139 103, 0 4 3.0 106 78.5 ?.83
MAR, 1972 167.00 149 89,2 2 1.2 a9 5343 2445
APR, 1972 180,00 140 77.8 4 2.2 9A Shab ?.61
MAY 19772 173.00 157 90.8 5 2.9 101 5R.4 7.93
JUNF 1972 203.00 169 A3.3 4 2.0 119 5R8.6 2.62
JUL. 1972 231.00 230 99.6 10 4.3 208 90.0 2.97
AlG. 1972 225.00 180 RB0.0 9 4,0 132 SR.T ? .67
SFP., 1972 184,00 163 AR.6 9 4,9 13% 734 2.94
0CT. 1972 178.00 144 80.9 6 3.4 93 5247 2.7%
NOV,. 1972 167.00 172 103.0 7 4,2 12 Thet 2.74
NDFEC. 1972 167.00 175 104, 8 1 0.6 103 Ala7 738
JAN, 1973 142.00 128 90.1 0 0.0 62 43,7 2.25
FER. 1973 150,00 118 78.7 1 0.7 #9 59,3 2 .40
MAR, 1973 177.00 198 111.9 11 A2 133 75.1 2.7R
APR. 1973 200.00 214 107.0 3 1.5 146 73.0 2450
MAY 1973 186.00 170 91l.4 6 3.2 138 16,2 2.65
JUNF 1973 210,00 192 9l.4 5 A 158 75.?2 7. RA
JUL. 1973 234,00 250 106.8 19 a.1 196 A3, R 2.87
AlUG. 1973 241,00 1R2 75.5 & 2.5 130 53,9 2.5?
SEP. 1973 188.00 130 69.1 4 2.1 95 50.5 2.69
NncT. 1973 194.00 16% 85.] 4 2.1 127 h5.5 2485
NV, 1973 178.00 156 87.6 5 2.8 79 44 4 251
NFC. 1973 151,00 178 117.9 4 2.6 106 7042 257
JAN, 1974 133.00 215 161.7 6 Y 119 R9,.5 2.3h
FF3, 197& 135,00 114 A4, 4 3 2.7 R7 bbb 3,34
MAR. 1974 156.00 90 57.7 1 0.h 51 32,7 2.96A
APR. 1974 185,00 /7 47.0 1 0.5 49 2645 ?2.32
MAY 1974 186.00 108 56.5 6 3,2 A% 34,9 2.94
JUNF 1974 204,00 10AR 2.9 E) 1.5 69 33,8 2.36
JIL. 1974 220.00 90 40,9 3 1.4 50 22.7 7,66
AllG. 1974 229.00 136 59.4 9 3.9 K1 35.4 2.77
SFP. 1976 175.00 94 53.7 2 1.1 54 30.9 26
NnCT. 1974 184,00 A1l 44,0 1 0.5 57 31.0 ?.56A
MW, 1974 173,00 97 56.1 ? 1.2 17 44,5 7 AR
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TABLE A3, DATA FOR FOUR LANE, DIVIDED {(NO ACCESS COMTROL) HIGHWAYS {195 MILES)

MONTH VOLUME TOTAL ACCIDENT TOTAL FATALITY TOTAL INMJURY SEVERITY
{MVM) AGC I DENTS RATE FATALITIES RATE INJURIES RATE INDEX
(ACC PER {FAT PER {INJD PER
100MVM) 100MVM) 100MyM}
NEC. 1971 46,20 83 179.7 [§] 0.0 55 119.0 2.76
JAN. 1972 39.70 70 176.3 0 0.0 27 6R.0 1.76
FER. 1972 40.90 59 144 .3 0 0.0 21 51.3 2.25
MAR, 1972 46.90 71 151.4 1 2.1 5 117.3 2.68
APR, 1972 49,90 91 182.4 2 4.0 66 132.3 2.73
MAY 1972 52.90 92 173.9 1 1.9 52 98.3 2.67
JUNE 1972 55.30 12 130.2 5 9.0 62 112.1 2.96
JuL. 1972 56450 96 169.9 0 0.0 64 113.3 2.53
AlG. 1972 58.30 100 171.5 3 5a.1 66 113.2 2.83
SEP. 1972 52.90 86 162.6 3 5.7 47 R8.8 2.71
NCT. 1972 50.50 110 217.8 2 440 64 126.7 2 .40
NOvV. 1972 48,70 86 176.6 3 6e2 48 98.6 2.4R
OFC. 1972 48.70 120 246 .4 1 2.1 61 125.3 2.02
JAN, 1973 45,50 72 158.2 2 4.4 35 76.9 2.42
FER. 1973 46,80 70 149.6 1 261 31 66.2 2.54
MAR. 1973 51.70 /4 162.5 1 L9 42 Rl.2 2.29
APR., 1973 55.00 84 152.7 ] 1.8 51 92.7 2.48
MAY . 1973 57.80 !9 154.0 2 3.5 69 119.4 2.82
JUNF 1973 6040 73 120.9 2 3.3 64 106.0 3.08
Jloe 1973 62. 480 104 165.6 3 4,8 60 9545 2.37
ANG. 1973 62.80 97 154.5 0 0.0 76 121.0 2.34
SFP., 1973 57.70 81 140.4 3 5.2 61 105.7 2.90
NCT. 1973 57.70 103 178.5 1 1.7 59 102.3 2.74
alily, 1973 53400 17 145.3 0 0.0 41 T7.4 2.29
NnEC, 1973 48.70 R2 168.4 0 0.0 47 96.5 2.18
JAN, 1974 46,60 76 163.1 0N e 0 /5 53.6 1.76
FER, 1974 47.00 58 123.4 4 Re5 40 R5.1 2 .69
MAR, 1974 50.70 62 122.3 3 5.9 41 80.9 3.14
APR, 1974 55.90 57 102.0 2 3.6 33 59.0 2.55
MAY 1974 58,10 65 111.9 n 0.0 “+0 6£8.8 1.92
JUNME 1974 59.90 R0 133.6 ? 3.3 63 105 .2 2.78
Jull, 1974 6£2.20 62 99.7 ) 1.6 2R 45.0 2.11
AIG, 1974 60,30 82 136.0 1 1.7 57 94,5 2.85
SFP, 197¢ 54480 59 107.7 2 3.5 47 76.6 2.64
OCTe 1276 54,80 71 129.6 4 7.3 45 R2.1 2.82
NENV . 1974 50,40 61 121.0 2 4.0 45 R9.3 2.71
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MONTH

NEC .
JAN
FFRA,
MAR,
APR,
MaYy
JUNF
SO
ALIG .
SFP,
0CT.
NV,
NFCe
JAN,
FFa,
MAR,
APR,
MAY
JLINF
JuL.,
AlUG,.
SFP,
NCTa
NOV .
NEC,
JAN,
FFR.
MAR
APR,
MAY
JUNF
JUIL .
ALIG,
SEP.
0cT.
NNV,

1971
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974

TARLE A4, NATA FOR PARKWAYS {565 MILFS)

VDLWME TOTAL ACCIDENT TOTAL FATALITY  TNTAL INJIIRY SEVERITY
(MVM) ACCIDENTS RATE  FATALITIFS  RATF INJURTES RATF INDEX
{ACC PER (FAT PER (INg PFR
100MVY M) 10NMYM) 100MVM)
36.10 25 69.3 2 5.5 14 38.8 2.¢8
29.80 20 67.1 1 EIPA 14 47,0 3,25
2R.90 20 69.2 0 0.0 17 41.5 3.32
37.20 28 75.3 0 0.0 30 8D.6 3.11
39,60 38 96.0 0 0.0 20 50,5 2.33
40,50 28 69.1 1 2.5 20 49 .4 4,14
45,10 37 R2.0 3 6T 32 71.0 3.35
51.60 28 54,3 ] 1.9 26 5044 3.1)
50,20 28 55.8 2 4.0 27 53.8 3.96
40.50 26 64.2 1 2.5 11 27.2 3.06
39.10 20 51.2 0 0a0 10 25.6 2.35
38.60 25 648 1 2.6 12 31.1 2.9
41,00 41 100.0 1 A 16 39.0 1.R4
35.70 34 95,7 ? 5.6 27 75.6 3.71
36440 21 59.3 0 0.0 10 28,2 ? .69
45,80 29 63.3 1 2.2 26 56.8 3,71
50.10 24 47.9 2 4.0 24 47.9 4,21
49,40 33 66.4 1 2.0 17 34,4 2.27
54,40 29 53.3 3 H5eH 2R 51.5 4,47
59.70 42 70.4 5 Reb 32 53.6 3.48
61,60 31 50.3 1 le6 24 39.0 3.37
48.50 25 51.5 n 0.0 14 28.9 3.10
49.60 2R 565 3 6.0 27 54,4 3.4
47.R0 3? bbHe9 2 Lhe 2 23 48,1 3.17
42.30. 40 94.6 0 00 13 30.7 2.01
37.30 46 123.3 0 0.0 17 45 .6 1.78
34,50 23 6647 0 N.0 ! 23.2 2«80
41.30 12 29.1 1 7.4 12 29.1 4.38
464,30 17 6.1 0 0.0 11 23.R 2.AR
51.80 33 63,7 0 0.0 29 56.0 3.41
54440 20 3648 1 1.8 R 14.7 2.23
56.00 23 41,1 0 N.0 22 39,3 3.35
59.00 22 37.3 ? 3.4 15 25,4 3,57
44,20 12 27.1 0 n.0 11 24,9 3. 004
45,00 21 46.7 0 0.0 14 3141 3.50
42.90 19 44,3 0 0.0 7 16,3 1.53
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TARLE a4,

MONTH VO E

NEC. 1971 3.81
Jaw, 1972 3.33
FER. 1972 3.37
AR, 1972 3.89
APR, 1972 4,17
wMNY 1972 Le 50
JUNF 1972 4,70
S, 1972 G.94
Afllse 1972 4 4 820)
SEP., 1972 4.3A
aC T, 1972 4a19
NN, 1972 3,91
nECe 1972 3.77
A, 1973 3.451
Fr-R, 1973 3.67
2lAR, 19773 4,08
AR, 1973 4,34
wAY 1973 bbb
JUINE 1973 4,94
Jle 1973 S.14
AMIG. 1973 5.04
SEP, 1973 4,53
NCTe 1973 4.36
NOV, 1973 4,03
NFCe 1973 3.66
JAN, 1974 3.36
FFB. 1974 3.49
MAR. 1974 3.93
APR. 1974 4,38
“AY 1974 bobb
MINE 1974 4,84
UL, 1974 £ ,09
AIG. 1974 4,99
SFP. 1974 4,48
NCTs 1974 4453
NV, 1974 4,23
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MANTH

NFGC.
JAN,
FER,
PAAR o
APR,
MAY
JHNE
JUL .
AG.
SEP.
NCTe.
NOV .
IFC o
JAN,
FFB.
MAR o
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MAY
JUNF
JUL e
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