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PURPOSE

Investigate the impacts of differential speed limits
with states that have implemented such policies.

RESULTS IN BRIEF

Overall, research relating to the effectiveness of
differential speed limits is currently not definitive.
A lack of consistency among states in terms of
policy rationale and evaluation makes it difficult
to determine how and why speed differentiation
affects the public. However, national studies and
studies conducted in Virginia, Oregon, and Idaho
provide insight into the potential outcomes
experienced by states after implementing a
differentiated speed limit.

BACKGROUND INFORMATION

In an effort to combat the national energy crisis in
1973, Congress passed the Emergency Highway
Conservation Act limiting maximum speeds to 55
mph on interstate highways. The Surface
Transportation and Uniform Relocation
Assistance Act of 1987 allowed states to raise
interstate speeds to 65 mph in rural sections. In
1995, the adoption of the National Highway
System Designation Act returned speed limit
authority to the states. Currently, all states have a
maximum speed limit that is between 65 mph and
75 mph.

According to data provided by the National
Conference of State Legislatures, there are eleven
states that currently have differentiated speed
policies for rural interstate highways: Arkansas,
California, Idaho, Illinois, Indiana, Michigan,
Montana, Ohio, Oregon, Texas, and Washington.
(See Attachment A) The State of Texas has also

implemented differentiated speed limits for urban
interstate highways and other limited access

roads. Furthermore, the State of Virginia once
adopted a differentiated speed limit policy, but has
since repealed the differentiated limit.

The most common measure of vehicle speed is
referred to as the "85" percentile speed.” This is
the speed at which 85 percent of the free-flowing
vehicles are traveling. This standard measure is
utilized by federal and state government as a
reference point for determining appropriate speed
limits. Generally, the 85" percentile encourages
individuals to comply with speed limit laws
simply because it appeals to 85 percent of the
population within a calculated speed distribution
chart.

NATIONAL STUDIES

In 1994, the United States Department of
Transportation Federal Highway Administration
wrote a technical summary entitled, "Safety
Impacts of Different Speed Limits for Cars and
Trucks, Final Report." This report concluded that
the mean speed of cars traveling on interstate
highway systems was not affected by different
speed limits. However, research conducted by the
Federal Highway Administration did find that
states with differentiated speed limits experienced
an 26 percent increase in car-into-truck rear-end
accidents compared to states with uniform speed
limits. Conversely, states with uniform speed
limits demonstrated higher levels of truck-into-car
rear-end accidents (57 percent), sideswipe
accidents (41 percent), and other vehicle
collisions (103) percent by comparison.
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Overall, the technical analysis of the Federal
Highway Administration's summary showed that
there was very little difference in accidents or
accident severity between states with
differentiated speed limits and states with uniform
speed limits for interstate highway systems.

In September 2004, the Federal Highway
Administration conducted another, more
comprehensive, study of differential speed limits
and safety on rural interstate highways. Once
again, the results of this study did not quantify the
effects of speed limit changes among the states
considered. Similar to the Portland State Study, to
be discussed later, this analysis also determined
that mean speed and crash rates increased from
1991 to 2001 but changes in speed limit regulation
did not necessarily impact safety and speed
characteristics. (See Attachment B)

STATE STUDIES

Virginia -- In 2002, the University of Virginia
Department Center for Transportation Studies
conducted a study entitled "The Safety Impacts of
Differential Speed Limits on Rural Interstate
Highways." This study compared safety effects
between states with uniform speed limits and
differentiated speed limits from 1991 to 2000.
This study demonstrated that overall mean speed,
85™ percentile speed, median speed, and crash
rates among the ten states studied tended to
increase over the ten year period regardless of
speed limit differentiation or uniformity. The
study further suggests that the relationship
between crashes and traffic volume cannot be
generalized, but instead, must be studied by site or
state. (See Attachment C)

Oregon -- In August of 2004, the Center for
Transportation Studies at Portland State
University conducted a study to understand issues
related to potential speed limit changes in the
State of Oregon. One area of the study focused on
a potential change in the Oregon speed limit from
65 mph to 70 mph for cars and 55 mph to 65 mph
for trucks. The results of this portion of the study
suggest that:

e Higher truck speeds and mass of trucks
combine to produce more severe
collisions;
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e The change to a 70 mph passenger car
limit and 65 mph truck limit will likely
result in less speed dispersion between
cars and trucks;

e Reducing speed dispersion for a more
uniform traffic stream will have a positive
effect on safety; and

o The link between differential speed limits
and safety is not well established—
research on the subject has not
demonstrated any definitive evidence that
supports the safety case for or against
differential truck speeds.

Idaho -- In 1998, Idaho implemented a
differentiated speed limit that required a lower
speed limit for certain classes of trucks operating
on interstate highways. Trucks with five or more
axels and/or a weight of more than 26,000 pounds
were required to travel at a speed 10 miles per
hour less than that of other vehicles.

A study conducted by the National Institute for
Advanced Transportation Technology from 1997
to 2000 assessed the impacts that the differential
speed limit had upon overall highway safety in the
State of Idaho. The study determined that the
speed limit change caused the following to occur:

e Passenger car speeds increased by 0.85
mph and 85" percentile speeds increased
by 0.8 mph;

e Truck speeds declined by 1.0 mph and
85" percentile speeds declined by 2.5
mph;

e Speed differentials between trucks and
passenger cars increased from 5.5 mph to
7.4 mph; and

e The standard deviation of vehicle
speeds—including all vehicles—did not
increase.

e Crash data did not increase as a result of
the speed limit change

Ultimately, the study determined that "while the
potential for a decrease in safety exists because of
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the speed limit differential, data collected show
that a significant change in the safety level has not
occurred...while the crash data is limited, there is
no evidence of an increase in crashes involving
trucks."

ADDITIONAL INFORMATION

In 1988, the University of Virginia conducted a
study for the AAA Foundation for Traffic Safety
entitled "Speed Variance and its Influence on
Accidents." Though the study did not evaluate the
effectiveness of differentiated speed limits, it did
analyze the relationship between vehicular speed
and the geometric characteristics of highways in
traffic streams. The study concluded that the
design of the highway played a significant role in
whether or not individuals obeyed the posted
speed limit. Furthermore, the study concluded
that accident rates do not necessarily increase as
average speed increases; rather, accident rates
increase with increased speed variance.

Another study published in 1988, "Commercial
Motor Vehicle Speed Control Devices" sheds
light on the issue of speed limits. This study,
conducted by the U.S. Department of
Transportation National Highway Traffic Safety
Administration notes the fact that "...Most heavy
truck crashes do not occur on roadways where
very high travel speeds (greater than 70 mph) are
prevalent. More than 90 percent of combination-
unit truck crashes and 95 percent of single-unit
truck crashes occur on roadways where the speed
limit is less than 65 mph."

An analysis brief published by the United States
Department of Transportation Office of Motor
Carrier Safety in 1999 focuses specifically on
fatal accidents involving large trucks traveling at
high speeds. Though this study did not consider
the uniform and differentiated speed limits, the
study did determine that fatal crashes involving
large trucks occurred most frequently on rural
highways, not interstates. According to the
summary, 48 percent of the fatal crashes that
occurred in the State of Wyoming from 1992 to
1997 were speed related.

CONCLUSION

Since 1991, the speeds at which vehicles on
interstates and highways travels have increased.
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Several states have implemented differentiated
speed limit policies to enhance traffic safety, but
the benefits and costs of such policies cannot be
definitively determined. Several factors, besides
speed, influence interstate and highway safety
overall. Because of these varying factors, much
of the research considered in this memo concludes
that more research must be done on the subject of
speed differentiation in order to determine just
how, when, and why such policies may be
beneficial for the overall safety of the general
public.

Copies of the research products considered for
the purpose of this memorandum are available
through the LSO General Research Division.
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ate Maximum Posted Speed Limit Laws

ATTACHMENT A

nvironment, Energy and Transportation Program

ransportation Program

State Maximum Posted Speed Limit Laws

state/Jurisdiction Rural Interstates Urban Interstates Other Limited Cther
Access Roads Raoads
Alabama 70 65 65 65
Saska 65 55 65 55
Arizona 75 55 55 55
arkansas 70; trucks: 65 55 60 55
California 7Q; trucks: 55 65 70 65
Colorado 75 65 65 65
Connecticut &5 55 65 55
Delaware 65 55 65 55
Florida 70 65 70 65
Geargia 70 65 65 65
Hawaii 60 50 45 45
Idaho 75; trucks: 65 75 65 65
Hiinois 65; trucks: 55 55 65 55
Indiana 65; trucks: 60 55 55 55
Towa 65 55 65 55
Kansas 70 70 70 65
Kentucky 65 65 65 55
L.ouisiana 70 79 70 65
Maine 65 65 65 60
Maryland &5 65 65 55
Massachusetts 65 65 65 55
Michigan 70; trucks: 55 65 70 55
Minnesota 70 65 65 55
Mississippi 70 70 70 65
Missourt 70 60 70 65

http://www.ncsl.org/programs/transportation/spelimits.htm
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lontana 75; trucks: 65 65 day: 70; night: 65 || day:
70;

night:
65
lebraska 75 65 65 60
levada 75 65 70 70
lew Hampshire 65 65 55 55
lew lersey &5 55 65 55
lew Mexico 75 75 65 55
lew York 65 65 65 55
Jorth Carolina 70 70 70 55
Jarth Dakota 75 75 70 65
dhio 65; trucks: 55 65 55 55
Jklahoma 75 70 70 70
Jregon 65; trucks: 55 55 55 55
Tennsylvania 65 55 65 55
Rhode Island 65 55 55 55
South Carolina 70 70 60 55
South Dakota 75 75 65 65
Tennessee 70 70 70 65
Texas day: 75; night: 65; trucks: 65 day: 70; night: 65 day: 75; night: 65, | day:
trucks: 65 60;

night:
55
Utah 75 65 75 65
Vermont 65 55 50 5C
Virginia 65 65 65 55
Washington 70; trucks: 60 60 60 50
West Virginia 70 55 65 55
Wisconsin 65 65 65 55
Wyoming 75 60 65 65
District of Columbia N/A 55 N/A 25

Source: Insurance Institute for Highway Safety, AAA, and NCSL, 2003,

Back to State Law Charts

http://www.ncsl.org/programs/transportation/spelimits.htm 12/9/2004
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ATTACHMENT B

The Safety Impacts of
Differential Speed Limits on
Rural Interstate Highways

BACKGROUND

The Surface Transportation and Uniform Relocation Assistance Act
{STURAA), enacted on April 2, 1987, permitted individual States to raise
speed limits from the previously mandated national speed limit of 88
kilometers per hour {(km/h} to 105 km/h (55 miles per hour {mi/h) to 65
mi/h) on rural interstate highways. After this date, some States uni-

| formly raised their speed limits for passenger cars and trucks. Other

States raised the speed limit for passenger cars only while leaving the
truck limit at 88 km/h (55 mi/h), creating a Differential Speed Limit
{DSL)—different speed limits for cars and heavy trucks traveling on the
same roadway. Speed limits that are the same for both passenger cars
and trucks are known as Uniform Speed Limits {USL). On November 28,
1995, the national maximum speed limit was repealed, giving States
further flexibility in setting their limits. By 2002 several States had
experimented with both DSLs and USLs.

OBJECTIVE

Previous studies conducted during the early 1990s that compared
USLs and DSLs were constrained because of the limited data available.
Over the past decade several States have either eliminated or imple-
mented a lower limit for trueks providing the opportunity for a before
and after study that might provide more reliable results. In 1994,
Virginia switched from a differential speed limit of 105 km/h {65 mi/h)

s _; for cars and 88 km/h {55 mi/h) for trucks to a uniform speed limit of

105 km/h {65 mi/h) for all vehicles. in 1996, Arkansas adopted a differ-
ential speed limit by raising the speed limit for cars to 113 km/h (70 mi/h)
but maintaining 105 km/h (65 mi/h) for trucks. In 1998, ldaho changed
from a uniform speed limit of 121 km/h (75 mi/h} for all vehicles to
a 105 km/h {65 mi/h) limit for trucks. With more than a decade having
elapsed since the passage of the STURAA, the Federal Highway
Administration (FHWA) sponsored a long-term study to investigate
the effect of USLs and DSLs on vehicle speeds and crashes on rural
interstates nationwide.



TABLE 1. Accident Proportions by Speed Limit, Collision Type, and Vehicle Involvement.

{Adapted from Lable 32, reference

LITERATURE REVIEW

The safety effects of differential
speed limits for cars and trucks
have been inconciusive in previ-
ous studies. Some studies found
no difference between USL and
DSL {references 1, 2, 3, and 4).
Other studies found one or the
other to be a better policy
choice.®® The studies were main-
ly cross-sectional comparisons of
speed or crashes in States with
different speed limits for cars and
trucks to those in nearby States
with uniform speed iimits. The
differences {or lack thereof} ob-
served between States could be
due to variations in traffic density,
weather, and many other factors.

impact of DSL on Mean Speed

In 1990, Freedman and Williams
analyzed speed data collected at
54 sites in 11 Northeastern States
to determine the effect of DSL
on mean and 85" percentile
speeds.® Six States had retained
a USL of 88 km/h (55 mi/h}, three
had raised USLs to 105 km/h (65
mi/h), and two States employed
a DSI. of 105 km/h (65 mi/h) for

cars and 88 km/h (85 mi/h) for
trucks. For passenger carsinthe
DS States, the mean speed and
85" percentile speeds were not
significantly different from the
105 km/h {65 mi/h) USL States.
For trucks in the DSL States, the
mean and 85" percentile speeds
were not significantly different
from those of the 105 km/h (65
mi/h} USL States. Similar results
were obtained when comparing
the percentage of vehicles com-
plying with the speed limit.

in 1984 Harkey and Mera found
no significant difference between
passenger car and truck mean
speeds when comparing USLs
and DSLs.""

Impact of DSL on Speed Variance

The implication of increased
speed variance is an increase in
interactions between vehicles,
leading to a potential increase in
crashes. Council et al. in 1998
found that for rear-end collisions
between cars and trucks, a high-
speed differential increases the
severity of the crash.® However,
Harkey and Mera found no signif-

icant differences between car
speed variances at the US| and
DSL sites.!V Furthermore, they
found no difference between
the speed distributions for both
cars and trucks for the 105/97
km/h {65/60 mi/h} and 105/106
km/h {65/65 mi/h) speed limits.

A 1974 study by Hall and Dickin-
son showed that speed differ-
ences contributed to crashes,
primarily rear end and
change collisions.”

lane

Impact of DSL on Crashes
Markey and Mera investigaied
crash results from 26 sites in 11
States." The study investigated
the percentage of three different
crash types {rear-end, sideswipe,
and all other} for USLs and DSl.s.
Table 1 shows that a higher
proportion of car-into-truck and
truck-into-car crashes occurred in
USL States, except for rear end
crashes where more car-into-
truck collisions happened in the
DSL group.

A study by Garber and Gadiraju
conducted in 1991 compared



TABLE 2. Types of Speed Limits Throughout the 1990s on Rural Interstate Highways.

=T

crash rates in the adjacent States
of Virginia (DSL) and West Vir-
ginia (USL).” The increase in the
posted speed limit for trucks to
105 km/h (65 mi/h) did not resuilt
in a significant increase in fatal,
injury, and overail accident rates.
There was, however, some evi-
dence that the DSL may increase
some types of crash rates while
reducing others,

According to Hall and Dickinson,
the existence of a posted DSL,
however, was not related to the oc-
currence of truck crashes.” Finally,
an evaluation conducted by the
Idaho Department of Transportation
found that a change from USL to
DSL did not increase crashes.”

Figure 1. Mean Speed for All Vehicles.

Caveats to the Following Study
There are six limitations that may
apply to the speed and crash
rates results of this study:

® Selected sites may be a biased
sample.

e |t was not possible to obtain
speeds by vehicle type (passen-
ger cars and truck).

@ Durations used in this study are
relatively short.

® Rural interstates were analyzed
at an annual level of detail.

o Samptle size used in the statisti-
cal tests associated with the

speed analysis was defined as
the number of speed monitor-
ing sites and varied by state.

# Law enforcement patterns dur-
ing these time periods are un-
known.

METHODOLOGY

Three general steps comprised
the methodology used in this
research:

® Speed and crash data were col-
lected from States that had
been identified as baving
changed their speed limits at
least once during the 1990s
from USL to DSL or vice versa,
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Figure 2. Total Crash Rates per million vehicle-miles traveled {VMT}.

Note that speed limits changed in ldaho (1996, 1998), Arkansas (1996}, and Virginia {15894}
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proaches (analysis of variance -
Tukey's and Dunnett's tests)
were used to analyze speed and
crash data from these States.

® Empirical Bayes procedure was
applied to these crash data.

Nine States were selected so they
could be divided into four policy
groups based on the type of
speed limit employed during the
period, as shown in table 2.

RESULTS

Vehicle Speeds

Five speed measures {(mean
speeds, speed variance, 85" per-
centile speeds, median speeds,
and noncompliance rates) were
analyzed for the five States where
such speed monitoring data were
readily available. Speed data
were generated from speed mon-
itoring stations throughout the
States; individual speeds on spe-
cific interstates were not always

obtain speeds by vehicle type
{passenger cars and trucks).

Figure 1 iltustrates the trends in
mean speeds, for all vehicle types,
among the five States with speed
data. Data could not be cbtained
for alt years during the time peri-
ods. Except for Virginia, the main
obhservation is that all speeds ap-
pear to be increasing over time,
regardless of speed limit type.

Crashes

Figure 2 presents an overatl rep-
resentation of crash data from the
various States. While the data in
figure 2 are based on crash rates
and validates the results generat-
ed by the Empirical Bayes
method, it should be noted that
the Empirical Bayes method did
not use crash rate in the modeling
process but included annual aver-
age daily traffic {AADT) and sec-
tion length as independent vari-
ables. Only Narth Carolina showed
a significant increase in the iotal

showed no significant change in
the total crash rate.

Caveats to the Use of

Empirical Bayes Method

Several data limitations might
have influenced the results of the
Empirical Bayes analysis.

® Comparison groups were im-
perfect. ldeally, the comparison
group would have been select-
ed from the same State at the
same time as the studied group.

® Although speed monitoring data
were available to understand
statewide speed trends, specific
speeds for every interstate sec-
tion used in the crash analysis
were not available.

® The crash estimation model
used only two variables—AADT
and section length. There may
have been other relevant vari-
ables that were not included in
the model.



TABLE 3. mpact of Speed Limit Changes, Confidence Intervals and Crash Increases According to the
Empirical Bayes formulation.

Sk

: ¢ S
Mai_ntained a uniform limit (Arizona)

Chéﬁgéd ?from differential to uniform (Virginia)

as)ﬂ

*North Carolina maintained their uniform limit but also raised this limit for both passenger car and trucks

. Increase .

No change

Yot ingrease :
% . Increase.

FINDINGS

To evaluate how a treatment af-
facts safety, the Empirical Bayes
method predicts what the ex-
pected crash frequency would
have been during the after peri-
od had there been no such treat-
ment and then compares it to
the actual number of crashes
that occurred during the after
period. Using the Empirical
Bayes technique, the ratio 8 of
the “actual” after crashes 1o the
“would have been” after crashes

is calculated. f the ratio @ is
greater than 1.0, then the treat-
ment {e.g., a change from one
type of speed limit to another)
resulted in an increase in the
number of crashes.

In most cases, 8 was greater
than 1.0, as shown in table 3, in-
dicating an increase in crashes.
However, the data in table 3 are
not consistent. The ratio 6 for
total crashes in Virginia, which
changed from DSL to USL, is
higher than one of the States

that changed from USL to DSL
{Arkansas) but lower than the
other state that changed from
USL to DSL (idaho). The table
also shows that for total crashes,
8 was approximately 1.0 for the
State that maintained DSL (Wash-
ington)} while it was greater than
1.0 for States that maintained
USL tArizona and North Carolina).

Additional crash types, such as
rear-end type crashes, are dis-
cussed in the final report.



CONCLUSIONS

The resuits presented in table 3
are on a State-by-State basis.
Overall, the study was not able to
isolate or measure the effect of
USL/DSL changes. The effect of
the DSL, if any, is not enough to
be detected in the aggregate
speed data that were analyzed.

Speed characteristics were gen-
erally unaffected by a USL or
DSL policy. Except for Virginia,
mean speeds tended to increase
over the 1990s regardless of
whether the State maintained a
USL, maintained a DSL, or
changed from one to the other.
In some cases the increase in
speed was significant, in other

No consistent safety effects of
DSL as opposed to USL were
observed within the scope of
the study. The mean speed and
crash rates tended to increase
over the 10-year period, regard-
less of whether a USL or DSL
limit was employed. The Empir-
ical Bayes methodology sug-
gested that crash risk during the

cases it was not. study period increased for all

four policy groups.
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ATTACHMENT C

"The Safety Impacts of Differential Speed Limits on Rural Interstate Highways"
Center for Tranportation Studies, University of Virginia
May 2002
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Note that speed limits changed in 1daho (1996, 1998), Arkansas (1996), and Virginia (1994)



"The Safety Impacts of Differential Speed Limits on Rural Interstate Highways"
Center for Tranportation Studies, University of Virginia
May 2002

Table 5. Statistical Tests for the Siglliﬁcance in Crash Rates

State Type of Crash Rate Before-Afier Analysis Result
Policy
Group All Sites ADT Filtered Sites
Difference | Significance (p) |Difference| Significance (p)
Total + N (0.583) T Y (0.000)
Fatal + N{0.140) + N (0.075)
Arigona |Rear end + N (0.052) + Y (0.000)
E Total truck involved + N (0.949) + Y (0.016)
= Truck-involved fatal + N{0.134) + Y (0.044)
g Truck-involved rear end + N (0.406) + N (0.085
= Total + N (0.218)
5 Fatal - N {0.286)
2 M . tRear end + N (0.256)
E ISSOUT I otal truck involved + Y (0.001)
.g Truck-involved fatal
E |Truck-involved rear end
- Total + Y {0.007) + Y (0.001)
] Fatal + N (0.100) - N (0.999)
5 North |Rearend + Y (0.035) + Y {0.040)
Carolina |Total truck involved + N (0.504) + N {0.395)
Truck-involved fatal - N{0.525) - N (0.447)
| Truck-involved rear end + N (0.366) + N {0.202)
ITotal - N{0.935) + N (0.325)
E Fatal + N (0.495) + N (0.718)
= {Rear end + N{0.258) + N (0.066)
@ E Arkansas 11 o1 truck involved + N (0.250) + Y (0.015)
S = Truck-involved fatal
o § Truck-involved rear end
%‘) g Total -+ N, N (0.539,0.153) +, + N, N (0.474, 0.851)
5 = Fatal -+ N, N (0.336,0.192) -+ N, N (6.581, 0.223)
o 2 ldaho  |[Rear end -+ [N N(0539,0327)F -+ N, N (0.281,0.622)
& - Total truck involved -+ N, N {0.473,6.139) -+ N, N (0.6035,0.294)
g Truck-involved fatal 0 [ N,N(0.6561000)] -0 N, N (0.658,1.000)
© Truck-involved rear end -, N, N (0.820,0.370) - N, N (0.994, 0.477)
- o Total + N (0.425) + N (0.287)
v E% . Fatal - N (0.270) - N (0.704)
e b= E| Virginia Rear end + N{0.119} + Y (0.026)
S @y E Total truck involved + Y (0.000) + Y {0.002)
OsgE" Truck-involved fatal + N (0.665) + N (0.894)
oR Truck-involved rear end

Note that the number of truck involved fatal crashes was zero in Idaho which is why “1.000” is shown in that cell.
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