COMMONWEALTH of VIRGINTA

HIGHWAY & TRANSPORTATION RESEARCH COUNCIL

e 3 SR ueORTA TN AESEARGR FGLNGIE September 10, 1980
MEMORANDUM
7o : Mr. Wayne S. Ferguson
FROM :  Christopher R. Pastel and Cheryl Lymn

)SUBJECT: Speed Limits for Overwidth Vehicles on Virginia Highways, VHTRC 81-R17

This memorandum examines the data collected during the Research Council's

1976 study of the transportation of 12- and 14-foot wide manufactured housing
units to determine whether the data were adequate for analyzing the effects of

ide load speeds on other traffic andsif possible,to determine what these ef-
fects were. The major conclusion from the examination of the data is that the
wide load vehicles traveling above 45 mph on interstate and four-lane divided
highways had lower accident potentials than did those traveling at slower
speeds. Accordingly, it is recommended that the speed limit on interstate and
four-lane divided highways for overwidth manufactured housing wunits be changed
to 55 mph, the speed which would put these vehicles in reasonable conformity
with other traffic.

BACKGROUND

In 1976 the Virginia Highway and Transportation Research Council conducted
a study in response to House Joint Resolution No. 41 which requested that the De-
partment of Highways and Transportation evaluate the movement of 14-foot wide mo-
bile and modular housing units over the highways of the Commonwealth. (1) The
Housing Study Commission, the Office of Housing, the Highway Safety Division
(Later named the Department of Transportation Safety), the Derartment of State
Police, representatives from the manufactured housing industry, and the Division
of Motor Vehicles were asked by the Resolution to assist in the study. At the
time of the Resolution, Virginia was one of only seven states which did not allow
14-foot wide mobile or modular housing units on their highways. The 1976 study
compared the effects on traffic of 12-foot wide units with the effects of 14-
foot wide units. During an 8-week period,traffic and safety data were collected
on 3,782 miles of Virginia highways by a five-man crew using photographic and
manual techniques. The study determined that the 14-foot wnits had essentially
the same effects on traffic as the 12-foot wide units. The Department of High-
ways and Transportation subsequently began issuing permits allowing l4-foot wide
units on Virginia highways.
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One of the peripheral findings of the 1976 study stated that "a preliminary
analysis of speed, volume, impedance, and conflict data suggested that the safety
and convenience of the motcring public could be enhanced if the wide load speed
was close to the mean speed of the traffic stream.” (2) The evaluation did not
specifically address the question of speed limits since it was felt that to do so
would have exceeded the authorized scope of the study. After the report on the
study was published, however, representatives of the manufactured housing industry
approached offictials of the Department of Highways and Transportation to see if an
additional study could be made of the effects on traffic of the present speed limit
for overwidth housing units. The Department agreed to have the Research Council
ezamine the data collected in the 1976 study to determine if any conclusions could be
drawn concerming speed limits for overwidth housing units.

PURPOSE AND SCOPE

The purpose of this investigation was to determine if the data collected for
the 1976 study were adequate for analyzing the effects of the speeds of wide loads
on surrounding traffic, and if they were found to de adequate,to determine what
effects were evident from a safety point of view. Specifically, this study tested
four nypotineses: (1) that increasing the speed limit for wide loads would have no
effects on traffic conflicts, (2) that this action would increase siuch conflicts,
(3) that it would reduce conflicts, and (4) that traffic impedance would be changed
by increasing the speed limit for wide loads. It was assumed that a reduction in
delays of traffic and an increase in the convenience of the motoring public would
result 1f traffic <Impedance were reduced and that traffic safety would be increased
1f conflicts were reduced. This study was not designed to determine the "best"
speed in @t absolute sense; it was designed solely to test the finding of the 1976
study suggesting a commection between the speed of wide loads and the safety and
convenience of the motoring public.

One spectific limitation of the data from the 1976 study should be mentioned
here, The original study was not designed to test the wide load speed hypotheses,
1.e., the speed of the wide load vehicles was not controlled as an independent
variable. Some problems which arose thereby in the analysis were the limited
sample size and the small variance observed. In addition, the ranges of speeds on
the different types of highway were not as broad as desired for the present anal-
ysis. However, the use of statistical methods permitted several conclusions to be
drawn from the 1976 study data.

LITERATURE REVIEW

A review of the literature was conducted to examine the effects of the speed‘
of wide load vehicles on surrounding traffic. The review was initiated through the
services of the Highway Research Information Service. Research Council files, Vir-
ginia General Assembly Reports, and Virginia Legislative Services files were also
examined. Only one study was found conerning the speed of wide loads in addition
to the Council's 1976 study. However, it was felt that other than their width, wide
loads were similar to tractor-trailers. The tractors which pull ordinary trailers
and wide load tractors are identical, and the braking requirements for tractor-
trailers and wide load vehicles are the same. (3) Therefore, studies pertaining to
the effects of trucks and tractor-trailers were also examined because of the lack
of wide load studies.



1583

The first national study that showed a relationship between speed distribu-
tion and accident rates was reported by David Solomon in 1964. (4) Data were col-
lected on 35 sections of highway around the country, 8 of which were four-lane
roads. Variables examined included traffic characteristics (volume, day vs. night,
mean speed of traffic, type of highway), driver characteristics (age, sex, residence,

Crnilitary status), vehicle characteristics (body style, age of car, horsepower,
price, size, type of vehicle), and accident characteristics (fatalities, injuries,
property damage, type of collision, number of vehicles per accident, speed of vehi-
cles involved in accidents). The basic finding of the study was that the accident
involvement rate was lowest at about the average speed of all traffic and highest

~at very low and very high speeds. This was true for trucks as well as cars. Fig-

“ure 1 shows the involvement rate by travel speed for day and night.

FIGURE 1
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Other studies have confirmed the speed distribution-accident rate relation-
ship. One of the most thorough studies was published in 1970 by the Research Tri-
angle Institute. () 41l state highways and county roads in Monroe County, In-
diana, with a speed limit of 40 mph or more were included in the study; however,
all were two-laneé roads. Over 200 accident investigations covering 70 miles of (
road were completed during a 13-month period. The major conclusion of the study
was that the likelihood of being involved in an accident increased by a factor of
10 if one were traveling 16 mph above or below the mean speed of the traffic. AlL
types of vehicles were included in the scope of the study; truck accident data
were not analyzed separately.

A study conducted by the University of Maryland in 1974 dealt specifically
with the effects of imposing a speed limit differential between cars and trucks. ()
Vehicular speed and accident data were collected and analyzed for 84 study sites
located on interstate, U. 5., and state routes throughout Maryland. The study
tested the following premise for ectablishing differential speed limits for trucks:.
since a truck requires longer to decelerate from a given speed than a zar, highway (,
safety is best served when the braking distances for cars and trucks are compatible.
Over 97% of the truck speeds observed werz less than 70 mph. Two major conclusions
of the study were that (1) trucks were not complying with the posted speed limit
differential, and (2) higher truck speeds were assocaited with lower accident rates.
The study recommended thattruck speeds be raised to 70 mph (the same as for passenger
cars at that time) on selected portions of interstate highways to test the hypothes(l
that the lower accident rate for trucks at higher speeds was due to the reduced speed
differential. However, the national 55 mph speed limit was imposed before the recom-
mendation could be implemented.

In 1976 a study performed by Purdue University's Joint Highway Research Projget
Engineering Experiment Statiom 2xamined the characteristics of heavy truck accidenti,
both before and after the imposition of the national 55 mph speed Ziyit; L.e., when
a truck speed limit differential was in effect and when it was not. 7) Twenty-~four
interstate, 268 other four-lane, and 75 two-lane rural highway .sections, each about
20 kilometers (12 miles) long, were used. Accident data for each section were pro-
vided by the Indiana State Police. Table 1 contains the average heavy truck accident
rates and the posted and actual speed differentials before and after the national 5
mph speed limit came into effect. Accident rates for heavy trucks decreased signijf-
teantly on interstate and four-lane highways. The decrease on two-lane highways was
not statistically significant. The study concluded that 'reductions in the average
heavy truck accident rate after the 55 mph maximum speed limit is probably primarily
due to the lesser variability in speed differences between passenger cars and truckij
with possibly some effect of reduced speeds by both types of vehicles.” :

Then ,in 1974, a study was performed solely on orne particular type of wide load
vehicle. The Midwest Research Institute published a study in 1974 evaluating the
economics of shipping mobile and modular units by highway. (8) Stxty-two trips cov-
ering around 12,000 miles of highway in 18 states were made with 12-foot and 14-foot
wide units. Thirty-nine of the trips were on multi-lane highways. Photographic cov-
erage of the trips was used to obtain speed-distance profiles with the aid of com-
puter processing techniques. Data were also obtained by observers traveling with
the wide load. The study found that "slower moving wide loads created more problems
and more impositions on other motorists thandil faster moving loads, regardless of
the width of the load," and that "slow moving wide loads create more traffic imped-
ances and initiate driver responses of a more hazardous nature than do faster moving
wide loads." The study also found that costs due to delay in vehicle operations
borne by other drivers increased significantly on multilane highways as the speed
of the wide load decreased.
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TABLE 1

EFFECTS OF THE NATIONAL 55 MPH SPEED LIMIT ON HEAVY TRUCK ACCIDENT
RATES, TRUCK-CAR SPEED DIFFERENTIALS, AND TRUCK-CAR POSTED SPEED
LIMIT DIFFERENTIALS

Interstate Other Four-Lane Two-Lane
Pre=55 Post=55 Pre=55 Post=56 Pre-55 Post=566
m% —— e

Average heavy 78.04 54.68 198.89 148.81 167.28 141.37
 trud . aceidents per
m"ZZLon vehiecle
miles of travel
 detual average 10 2 9 3 6 2
speed differential
in
Posted speed limit

1fferential in mph 15 0 10 0 15 i 0

The tudy recommended that the speed limits for wide loads be not less than 45 mph on
two-lane roads and at least 50 mph on multi-lane highways.

The studies reviewed above indicated that speed différentials were related to
acetident rates for cars, trucks, and wide loads. Thus, imposing speed limit differ-
enticls for different types of vehicles may increase acczdent rates. As dzscussed
later=in this memorandum, the data from the 1976 Research Council study suggest that
tie speed limit differentials imposed on wide loads in Virginia may also adversely
affect accident rates.,

LEGISLATIVE HISTORY

G The present Virginia Code section 46.1-193(1)(e) establishes a maximum speed limit
of 45 mph for all vehicles operating under a special permit issued by the Department of
Highways and Transportation. The special permit is required for vehicles (including
loads) which exceed a specified weight, length, or width. The specified maximum width
18 8 feet; so any manufactured housing units which are more than 8 feet wide ("wide load
vehé?les) require a permit and are subject to the 45 mph speed limit. (9) Vehicles oper-
ating under a special permit were first assigned a maximum speed, in 1952, of 30 mph.
This maximum sveed was raised to 45 mph in 1956 and has not been changed since then.

No reports or studies were found in Research Council files, Virginia General Asssembly
Reports, or in Virginia Legtslatzve Services files whzcn epoatﬂed or justified the
speed limit for special permit vehicles.

The Uniform Vehicle Code (UVC) does not set a speea Limit for vehicles requzr%ng
a special permit., Section 14-112(a) states that "the "(State Htghway Commission) <8
authorized . . . to limit or prescribe conditions of operation of such vehicle or vehi-
cles when necessary to protect the safety of highway users, or to protect the efficient
movement of traffic from unreasonable interference." The UVC thus leaves the regulation -
of Che speed of vehicles requiring a permit to the highway department of each state.



The states surrounding Virginia follow the UVC's approach. Each one author-
izes the state highway department to regulate the speed limit for vehicles requir-
ing a permit rather than establishing a speed limit by statute. Tennessee and
Maryland do not set a lower speed limit for wide loads than for normal traffic.
Kentucky limits the speed of only 14-foot wide house trailers (45 mph on interstate
highways and 35 mph on all other highways); other wide loads are subject to the
normal speed limit. West Virginia limits all over width mobile homes (but no
other oversize loads) to 40 mph on all types of highway. North Carolina also
limits only over  width mckile homes; the limit s 45 mph for four-lane highways.
The only common factor cmong those states which impose a lower speed limit for
vehicles operating under a permit is a belief that mobile homes/house trailers
ereate hazards for traffic if permitted to travel in excess of 45 mph.

An examination of the history of speed limits for trucks is useful at this
point. As mentioned earlier, other than their width, wide load vehicles are
similar to trucks. The speed limit differential detween cars and trucks has
ranged from a high of 17.5 mph to a low of 0 mph in 1374. At times, the differ-
entials seem to have been imposed arbitrarily. See Figure 2 for a comparison of
truck speed limits with car speed limits.

In 1924 the "wormal” speed limit for all vehicles was 30 mph on open roads,
and the motorist was required to slow down to 10 mph when approaching a gathering
of horses or people. Vehicles carrying more than severn people were limited to a
top speed of 20 mph. The Motor Vehicle Act of 1926 established speed limits for
business districts (15 mph), residential districts (25 mph), and "under all other
conditions” (35 mph). Motor trucks were given different speed limits: a truck
with pneumatic tires and weighing less than 1 1/2 toms could travel the same
speed as cars; trucks without penumatic tires and trucks weighing between 1 1/2
and 3 1/2 tons could travel at two-thirds the speed of cars; and finally, trucks
wetghing more than 3 1/2 tons were limited to one-half the speed of cars.

This was the first differential speed limit for trucks in Virginia, and it
was probably attributable to the vehicle characteristics of the early trucks. At
that time, trucks were predominately car bodies with truck beds attached. when
loaded, these trucks would have different handling and braking characteristics
than automobiles., Modern trucks, however, are designed as separcate types of
vehicles and their performance and safety characteristics enable them to mix
safely with automobiles and other vehicles on today's highways. Speed differ-
entials for different types of vehicles may have been justified in the past, but
the original reasons for the differentials are no longer apparent.

Speed limits were slowly raised throughout the years. Increases came in
1930 and 1938. In 1938 the speed limit for trucks was set at 45 mph and that
for cars at 55 mph. In 1942, the limits were reduced to 45 mph fcr cars and 40
mph for trucks in order to conserve tires and fuel for the war effort. A further
reduction came in 1944 when a limit of 35 mph was established for all types of
vehicles, No rationale for abolishing the differential was given; one suspects
it was because lowering truck speed limits below 35 mph could not be economically
Justified. When the limits were raised in 1946, all vehicles except school buses
were allowed a top speed of 50 mph. While a differential limit was evidently con-
stidered unnecessary, there are no studies or reports which state why that should
have been so. Differential speed limits againappeared in 1948 when passenger buses
motorcycles, and cars were permitted to travel at 55 mph on four-lane divided high(5
ways. For some reason, trucks were still limited to 50 mphk. Again, one suspects
this was because of the physical characteristics of trucks; what is thought cf as the
"modern truck! first appeared in the late 1950's.
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In 1960 trucks were allowed to travel at 50 mph on four-lane divided high-
ways 1f an engineering and traffic investigation had been completed, and cars
were permitted to go 60 mph. In 1962, the speed differential was raised to 1§
mph, when cars were permitted to travel at 65 mph on interstate or other four-
lane divided limited access highways. This increase in speed limits for cars was
made in recognition of the design standards incorporated in the recently opened
interstate highways in the state. The differential dropped to 10 mph in 1358 when
trucks were allowed to go 55 mph on interstate highways.

Of the 43 states surveyed in a 1968 study, 22 had no differential for trucks
on interstate highways. (10)" The changes after 1968 were brought cbout by rais-
ing the speed limits for cars while leaving the speed limits for trucks wunchanged.
Several items contributed to the increasing speeds: the desire to reduce travel
time, improvement in road construction and design, and the automotive industry's
improved tecimology. (11) 4ccording to one state official, the speed limit for
trucks was ratsed in 19€8 because of the increased mumber of trucks on the high-
ways and the percetved traffic itmpedance and inconvenience to motorists of having
tricks traveling at lower speeds than the rest of the traffic.* Truck speeds
lagged behind automobile speeds, rowever, in part because trucks were perciived
as "huge, moistrous gas-gulping aitghway-consuming murderous vehicles.” (12 By
the time of the energy crisis i@ 1973, differentials were again as great as 15
moh in more than a few states. (11

Virginia Executive Order 36 of November 26, 1973, lowered the maximum speed
to 55 mph in response to the President’s request for lower speed limits. This re-
duced speed limit was incorporated in the Virginia Code in 1977 and is in effect
today. The current speed limits are 55 mph on interstate, four-lane divided, and
all state primary highways for both cars and trucks. Trucks are restricted to 45
mph on all other highways, t.e., state secondary roads and local roads. School
buses and vehicles operating under a spectial permit have a speed limit Llower than
cars on all highways. (14)

Just how dangerous the speed differentials were was not realize” until the
national maximum 55 mph speed limit was imposed in 1974, Studies done before and
after the onset of tne energy crisis showed that reducing the speed differentials
of all traffic contributed significantly towards reducing the number of traffic
accidents, (4~8, 14-17)

The legislative history of speed laws in Virginia compels this conclusion:
For years, speed limits for different types of vehicles have Leen set based on
"intuition” or "belief" instead of on traffic studies. The studies reviewed
previously suggest that imposing unnecessary speed differentials on wide Tload
vehicles 1s generally unsafe and uneconomical. The rresent study attempts to
determine from empirical data if this is the case for wide load vehicles on
Virginia highways.

* Personal communication: Robert DuVal, Deputy Director of the Virginia
Department of Transportation Safety, June &, 1980.
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METHOD

Data Analyzed

In testing the hypothesis that increasing the speed limit for wide loads
)would either have no effect om traffic conflicts or would reduce them, the pre-
sent study used elements of the data collected by the Research Council in its
1976 study of the movement of wide loads. Specifically, the data used were (1)
type of highway, (2) running time, (3) trip length, (4) conflicts, (5) impedance,
(6) volume in the same direction, and (7) volume in the opposing direction. The
tghway types involved in the 1976 study were interstate, four-lane divided, two-
lane primary, and secondary. Of the 162 valid trips, 17% were on interstate high-
wvays, 32% on four-lane divided highways, 36% on two-lane primary highways, and
15% on secondary roads. About 32% of the total mileage was on interstate highways,
45% on four-lane divided highways, 19% on two-lane primary highways, and 3% on
secondary roads. The average speed for each trip was calculated from the running
time and trip length. The number of conflicts per trip was recorded, with a con-
flict being defined as any potential accident situation. (18) Conceptually, a
driver avoids an aceident by taking evasive action, usually either by braking or
by changing lanes; so conflicts were counted by observing brake applications, as
evidenced by the brake lights, and lane changes. The total impedance for each
trip was also measured. Impedance was defined as the length of time (in seconds)
that a vehicle was in queue behind the wide load. Total impedance per trip was
the sum of all vehicle impedances during the jourmey. Conflicts and impedance
have been used instead of accident rates to evaluate highway safety and operational
efficiency. (1,18)  jccidents are so infrequent that it is hard to gather enough
data in a reasonable period of time to enable statistical analysis. In additionm,
there were no wide load accidents during the 1376 study, and the state accident
reporting form (FR-300) did not separate wide load vehicle accidents from truck
accidents. The concepts of traffic conflicts and traffic impedance were developed
to permit statistical analysis in the absence of data on accident rates.

In relation to "traffic volume in the same direction,” a count of one was
recorded each time a vehicle approached the wide load from behind and each time
the wide load approached another vehicle traveling in the same dirvection. Since
this count was made by an observer moving with the load, the count theoreticali}
would be zero if the wide load were moving at the same speed as other vehicles
in the traffic stream. Therefore, this definition of volume is one measure of
speed differential between the wide load and the other traffic.

Traffic volune in the opposite direction was counted on two-lane highways
only, since it was only on two-lane highways that the traffic coming from the
opposite direction had any interactions with or effects on the wide load.

Both measures of traffic volume (same direction and opposing direction) were
normalized to correct for unequal trip lengths, with the result being expressed
as vehicles per mile. For two-lane highways the total volume was computed
by adding the same direction volume to the opposing direction volume. Since the
opposing volume is not related to the speed differential between the wide load
and the rest of the traffic stream, the total volume was not considered in this
study.

Data for 12-foot wide loads and 14-foot wide loads were combined for
analysis since (1) the present study was examining the effects of all wide
loads, and (2) the 1976 study found no major differences: between the traffic
and safety characteristics of the two types of wide loads.

- 9 -



Analyses Performed

Several statistical techniques were used to analyze the data. Analysis of
variance (ANOVA) was used to determine the effect of different speed levels on
conflicts and impedance. Pearson correlation coefficients were computed between
all combinations of speed, conflicts, impedance, and volume to see if there were
any relationships between the variables. Partial correlation coefficients were
also computed between selected variables to determine if the relationships
discovered by using the Pearson correlation techniques were attributable to only
one vartable (such as speed) or to an interaction of several variables..

RESULTS

The hypothesis tested was that tra‘fic conflicts and impedance would de-
crease as the speeds of wide load vehicles increased. If it was found that con-
flicts and impedances increased as the speeds increased, then a need for lowering
speed limits would be indicated. If it was found that conflicts and impedances
were not affected by speeds, then there wculd be no safety effects of lowering or
ratsing the speed limits for wide load vehicles. If there were no effects on
safety, then it might be desirable to raise speed limits for wide load vehicles
because of the economic advantages of being able to move wide loads in less time.

The data were tested to see if the impedance and conflict levels were dif-
ferent at vartous levels of speed and volume. The data for interstate and four-
lane divided highways were examined together and then separately because the
marnufactured housing industry was specifically concermed with raising the speed
limits for wide loads on these highways. The data for two-lane highways were
examined to provide a comparison with the results for four-lane highways.

Interstate and Four-Lane Divided Highways

Of the 80 trips on interstate and four-lane divided highways, 44 had av-
erage running speeds lower than 45 mph and 36 had average running speeds greater
than 45 mph. This selection of speed categories was made since the legal speed
limit for wide loads in Virginia is 45 mph. The traffic volume was categorized
as low, medium, or high in such a way that approximately one-third of the trips
fell in each category.

The mean conflicts and impedance for each category of speed and traffic
volume were determined and the results appear in Table 2., The conflict levels
for the '"below 45 mph' speed category appear greater than those for the "above
45 mph" speed category and the impedance levels appear tc be random. tatistical
analysis (ANOVA) confirmed the appearances. As shown in Table 2, the numbers of
conflicts were statistically different between the two speed Wategories and the
three volume categories. There were fewer conflicts in the above 45 mph speed
range than in the 45 MPH and below speed range. Accordingly, those wide loads travel-
ing in the above 45 mph speed range had a Lower v potential for accidents than the
other wide load vehicles.

Pearson correlation coefficients were calculated between speed, conflicts,
impedance, and volume to see i1f any relationships existed between the variables
(see Table 3). Speed showed a significant negative correlation with both con-
flicts and volume; i.e., as the speed increased, the number of conflicts and
the volume moving in the same direction decreased. Partial correlation coef-
ficients were calculated to control for whatever effects volume may have had
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on the correlation between speed and conflicts. The partial correlation results
are also shown in Table 3. The figures show that the number of conflicts de-
creased as the speed increased, even when controlling for the effécto of volume.
These results are entirely in accordance with the results of the analysis of
variance discussed above.

TABLE &

PEARSON AND PARTIAL CORRELATION COEFFICIENTS
FOR INTERSTATE |AND FOUR-LANE DIVIDED HIGHWAYS (80 CASES)

7
Partial Correlation

Variable Pearson Correlation (Controlling Volume)
Speed =L Conflicts V} Impedcnce Speed Conflicts
Conflicts | -.5697 - - -.3560
P=.001% b= .001% @)
Impedomce | -.1049 . 2569 - -.0695 . 2808
P=,177 P = ,008% P=,271 P = ,006%
Vo lume -.5105 .6718 -.08839 - -
P =,001*% P =,001% P=,271

The conclusion to be drawn from the data is that wunder the theory of traffic
conflicts, the accident potential of wide load vehicles decreased as their speed
1nereased.

When the data for interstate and four-lane divided highways were aralyzed
separately, the analyses of variance did not show that the levels of conflicts
and impedance were different between the 45 mph and below category and the above
45 mph category; that ts, the differences between the two speed groups which
showed up when interstate and four-lane divided highways were combined were not
apparent when the highways were analyzed separately. Thisresult was probably
because there were few trips below 45 mph (5 of 28) on interstate highways and
relatively few trips above 45 mph (13 of 52) on four-lane divided highways.

Two-Lane Highways

The data from two-lane highways were analyzed to provide a comparison with
multilane highways. HNone of the trips on twe-lane highways had an average running
speed greater than 45 mph.

Two speed categories were used for analysis in order to obtain meaningful
cell sample sizes. The mean number of conflicts and impedance for each category
and the ANOVA results appear in Table 4. The levels of conflicts ard impedance
were not statistically different between the speed categories but were different
for the volume categories. The volwne appeared to influence the number of con-
flicts and impedance much more than the speed did. The Pearson and variial cor-
relation coefficients also support this observation (See Table 5). Of partic-
ular interest were the correlation coefficients between volume, conflicts, and
impedance. Since reducing the volume in the same direction was equivalent to
reducing the speed dzjféren+zal between the wide load vehicle and the rest of
the traff%o this result was in accordance with the studies reviewed prevtousZJ.
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PEARSON AND PARTIAL CORRELATION COEFFICIENTS
FOR TWO-LANE HIGHWAYS (82 CASES)

TABLE 5

S~

Partial Correlation
Variable Pearson Correlation (Controlling Volume)
Speed Conflicts IMpedancé Speed Conflicts
Conflicts -.1793 - - L0155 -
P =,0863 P = ,446*%
Impedance -.0923 .6887 - .2055 .1400
P=.,205 P =.001 P=.,033* P=.1
Vo lume -.2453 .7699 .8297 - -
P=.,013% P =.,001% P=.,001*%

The conclusion reached concerning two-lane highways was that reducing the

speed differential reduced the traffic conflicts and impedance.

However, increas-——

ing the speed of the wide load vehicles did little to reduce the speed différentiai%

Further conclusions could not be made without conducting additional experimental
research. -

CONCLUSIONS AND RECOMMENDATIONS

In summary, it was found that the number of conflicts decreased as the
speeds of the wide load vehicles increased on interstate and four-lane divided
highways. No effects on impedance were noted. Those wideloads which had an
average running speed greater than 45 mph had fewer conflicts than those wide
loads which had an average runmning speed lower than 45 mph. According to
traffic conflicts theory, reducing conflicts reduces accident potential; there-
fore. the wide loads which had speeds greater than 45 mph are hypothesized to
have had a lower accident potential than the wide loads traveling at Lower
speeds. This is likely because the Ffaster moving wide loads were probably
traveling closer to the mean speed of the traffic stream and thus had a re-
duced speed differential. This reduced speed differential is related to
reduced accident rates as was discussed in the literature noted previously
in this memorandum.

Speed has a questionable effect on the number of conflicts and impedance
on two-lane highways, but the speed differential, as indicated by the volume
in the same direction, nad a decided effect. Additional research should be
conducted to determine how best to reduce the speed differential for wide loads
on two-lane highways.

It is recommended that the speed limit for over width mobile homes and
modular housing units on interstate and four-lane divided highways be raised
to 55 mph. The speed limit for other wide loads should probably also be raised,
but this recommendation cannot be made on the basis of the arnalysis made because
the data pertain to mobile homes and modular housing units only.



first

The specific recommended change to the Virginia Code is to modify the
sentence of @g46.1-193 (1)(e) to read as follows:

"(e) Forty-five miles per hour on any highway if the vehicle or
combination of vehicles is operating under a special permit issued

by the State Highway and Transportation Commission in accordance with
§§46.1-330 and 46.1-343, unless such vehicle or combination of vehicles
is a mobile or modular housing unit being transported on interstate or
four-lane highways with divided roadways and operating under a special
permit solely because of exceeding the maximum width specified in g46.1-
328, "

The implementation of this recommendation would reduce the accident

potential and transportation costs of over width mobile homes and modular
housing units on the highways of Virginia.

- 15 -






10.

11.

12.

13,

14,

1s.

-

[ i
R {

REFERENCES

Parker, Martin R., Jr., Cheryl W. Lynn, Jeffrey A. Spencer, Bernard J.
Retlly, and John W. Reynolds, "4n Evaluation of the Movement of 14-
Foot Wide Manufactured Housing Units in Virginia." VHTRC 77-R28.
Virginia Highway and Transportation Research Counctl, Charlottesville,
Virginia, November 1976.

Ibid., xiit.

Code of Virginia, g§46.1-278 and 45.1-280, 1950, as amended.

Solomon, David, "Accidents on Main Rural Highways Related to Speed, Driver,
and Vehicle," Federal Highway Administration, U. S. Department of Transpor-

tation, 1964.

"Speed and Accidents,'" Research Triangle Institute, Durham, North Carolina,
June 1970,

Hall, J. W., L. V. Dickinson, Jr., "Truck Speeds and Accidents On Interstate
Tghways, " Transportation Research Record No. 486, pp. 19-32, 1974.

Radwan, A.E.S., "Characteristics of Heavy Truck Accidents.”" JHRP-76-18.
Purdue University, West Lafayette, Indiana, June 1976.

Glauz, W. D., B. M. Hutchinson, and D. R. Kobett, "Economic Evaluation of
Mobile and Modular Housing Shipments by Highways." FHWA-RD-74-63, Midwest
Research Institute for the Department of Transportation and the U. S. Dept-
ment of Housing and Urban Development, Washingtom, D. C., April 1974.

Code of Virginia, g46.1-328, 1950, as amended.

Ferguson, Wayne S., "Truck Speeds in Virginia," Virginia Highway Research
Council, Charlottesville, Virginia, January 1968.

American 4ssociation of State Highway & Transportation Officials. "Effects
of the 55 MPH Speed Limit," November 1974.

"To Conserve Energy on the National System of Interstate and Defense High-
ways: Hearings on HR. 11372 Before the Subcommittee on Energy of the House
Committee on Public Works,'" 93rd Congress, lst Session, P. 30, 1973. (State-
ment of Roger H. Zion).

Code of Virginia, §46.1-193, 1950, as amended.
Cerrelli, Enzio C., "The Effects of the Fuel Shortage on Travel and Highway

Safety," DOT HS-801-715, National Highway Traffic Safety Administration,
Washington, D. C., August 1975.

California Highway Patrol, "4 Study on Acecident Changes Under Energy Cristis,'
Sacramento, Californmia, July 1974.

- 17 =



15,

17.

18.

Taylor, William C., "Speed Zoning: A Theory and Its Proof," Ohio Depart-
ment of Highways, Bureau of Traffic, August 1964.

Council, Forrest M., Linda Pitts, Michael Sadof, and Olin K. Dart, "4n
Examination of the Effects of the 55 MPH Speed Limit on North Carolina
Accidents, " Highway Safety Raesearch Center, Chapel Hill, North Carolina,
April 1975,

Perkins, Stuart R., "Traffic Conflict Characteristics — Accident Potential
at Intersections, ' Highway Research Record No. 225, pp. 35-43, 1968.

- 18 -



