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FROM

:

MEMORANDUM

Mr. Wayne S. Ferguson

Christopher R. Pastel and Cheryl Lynn

,/UBJECT: Speed Limits for Overwidth Vehicles on Virginia Highways ~ VHTRC 81-Rl?

This memorandum examines the data colZected during the Research Council's
1976 study of the transportation of 12- and 14-foot rJide manufactured housing
units to determine whether the data were ade~date for analyzing the effects of
wide load speeds on other traffic an~ if possibZe~to determine what these ef-
)fects were. Tae major conclusion from the examination of the data is that the
wide load vehicles traveling above 45 mph on interstate and fo-ur-Zane divided
highways had lower accident potentials than did those traveling at slower
speeds. Accordingly~ it is recommended that the speed Zimit on interstate and
four-lane divided highways for overwidth manufactured housing u;rzits be changed
·to 55 mph~ the speed which would put these vehicles in reasonable conformity

,with other traffic.

BACKGI10UND

In 1976 the Virginia Highway and TraYLsportation Research Council cond'ucted
a study in response to House Joint Resolution .No. 41 which reo/~ested that the De
partment of Highways and Transportation evaluate the movement of .74-foot wide mo
biZe 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 Department 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 ResoZution~ Vi21 ginia was one of only seven states wh1:ch did not aZZow
14-foot wide mobile or modular housing units on their highways. The 1976 study
compared the effects on traffic of 12-,foot wide un.its with the effects of 14
foot wide units. During an 8-week period~traffic and safety data were coZlected
on 3~782 miles of Virginia highmays by a five-man creu' using photographic and
manual techniques. The study determined that the 14-joot units had essentially
the same effects on trat:ric as the 12-foot wide units. The Department of High
ways and Transportation subsequently began issuing permits allowing 14-foot wide
units on Virginia highways.



One of the peripheral findings of the 19?6 study stated that Ita preliminary
analysis of speed~ voZume~ impedance~ and confZict data suggested that the safety
and convenience of the motoring public coz,,-Zd be enhar~ced if the wide load speed
was close to the mean speed of the traffic stream." (2) r~e evaluation did not
specifically address the question of speed limits since it was felt that to do so
would have exceeded the alAthorized scope of the study. After the report on the
study was published~ however~ pepresentatives of the manufactured housing industry
approached officials of the Departlnent of Highways a:rLd 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
exam.ine ·the data colZected in the 1976 'study to determilJ,e if any conalusions could be
drawn concerning speed limits for overwidth housing units.

PURPOSE .4LVD SCOPE

The ptLrpose of this investigation was to determine if the data collected for
-r;ne 19?6 study were adecl~late for analyzing the effects of the speeds of wide Zoads
on .surrounding traffic~ and if they were found to oe adequate~to dete~~ine wh~t

ef:'fects were evident from a safety point of vi87JJ.Sr)ecificaZly~ this study tested
four hypot7!eses: (1) tha't increasing the speed limit for wide loads would have no
effects on traffic conflicts., (2) that this action JJould increase Stich confz'ict3~

(3) that it would redUce conj7icts~ and (4) tl~t traffic impedance would be changed
by increasing the speed Zimit for wide loads. It was as~umed that a reduction in
delays of traJ~ic and an increase in the convenience of the motoring pubZic would
result if traffic impedance were reduced and that traffic safety wouZd be increased
if confZicts were reduced. This study was not designed to determine the "best"
speed in ~t absolute S~lse; it was designed soZeZy to test the finding of the 1976
study suggesting a connection between the speed of wide loads and the safety and
convenience of the motoring pubZic.

One specific limitation of the data from the 1976 study shou7A1, be mentioned
here. The original study was not designed to test the wide load speed hypotheses~

i.e.~ the speed of the wide Zoad vehicZes was not controlZed as an independent
7)ariah Ze. Some prob Zema which arose thereby in the analysis were the Zii7l'i ted
sample size OJ1.d the smalZ vcr:riance observed. In addition~ the ranges of speeds on
the different types of highway were not as broad as desired for the present anal
YS1~S. However~ the use of stcztistieal methods perrrritted several conclusions to be
drawn from the 19?6 study data.

LITERATURE F?EVrETd

~

A review of the literature was conducted to examine the ej~ects of the speed
of wide load vehicles on surrounding traffic. The review was initiated through the
services of the i1ighway R'esearch Information Service. Research CounciZ f~iZes~ ~l"i]?

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 19?6 st"udy. 'HoUJe"Ver~ it was felt that other than their width~ wid~

loads were similar to tractor-trailers. The tractors which pull ordinary trailers
and wide Zoad tractors are identicaZ" and the brakirlg requ.irements for tractor
trailers and wide load vehicZes are the some. (3) Th,erefore~ studies pertaining to
the el~ects of tp&lcks and tractor-trailers were aZso examined beca:use of the lack
of wide load studies.
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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. Variahles examined included traffic characteristics (voZ7.AJrle~ day vs., night~

mean speed of traffic~ type of highway)~ driver characteristics (age~ sex~ residence~

(miZitaPd status)~ vehicle characteristics (body style~ age of car~ horsepower~

price~ size~ type of vehicle)~ and accident characteristics (fatalities~ injuries~

property damage~ type of collision~ n~her of vehicles per accident~ speed of vehi
cles involved in accidents). ~e 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 tr'lle for tyru,CKS as UJe lZ as cars. Fig
C-'ure 1 shows the involvement rate by travel speed for day and night.

FIGU11E. 1
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SrYlrlrce: David Solomon" "liighuay Safety lfyths,," presented at the SYT1posiu.m on .
Highway Safety~ University of North CaroZina~ Highway Safety Research
Center., Raleigh~ North CaroZina~ Spring 1970.
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Other studies have confi~ed the speed distribution-accident rate relation
ship. One of the/most thorough studies· was published in 1970 by the Research T~i

angle Institute. (5) All state highways and county roads in Monroe County., In
diana., with a speed limit of 40 mph or more ?.Jere included in the study; however-,
all were two-lane roads. OVer 200 accident investigations covering 70 m·iZes of
road were compZeted during a 13-month period. The major concZusion of the study
was that the Zikelihood of being involved in an accident increased by a factor of
10 if one we~e traveZin~ 16 mph ~bove or below the mean speed of the.traffic. AZZ
types of veh-z,cZes were -z,ncluded -z,n the scope of the study; trruck acc1.,.dent data
were not analyzed separately.

A study conducted by the University of Maryland in 1974 dealt specifically
with the effects of imposing a speed li~it differential between cars and tpucks. (6)
VehicuZar speed and accident data were collected and anaZyzed for 84 study sites
located on interstate-, u. S.~ and state routes throughout Maryland. The study
tested the following prem1:se for estabZishing differential speed limits for tY"'ucks:.,."
since a tp',Ack requires Zonger to deee lerate ..from a given speed than a ::Jar~ h·ignzJay :(-r/'
safety is best served when the braking distances for cars and trucks are compatibZe.
Over 97% of the t~ck speedc3 observed were less than 70 mph. TJ.JJO major concl,us,ions
of the study were that (1) trucks were not complying with the posted speed Zimit
differential~ and (2) hig7~r truck speeds were assocaited with Zower accident rates.
The study recorrunended thattr-u..ck speeds be raised to 70 mph (the same as for passenger
cars at that time) on selected portions of interstate highuuys to test the hypothes()
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 CO'U ld be imp lemented.

In 1976 a study performed by Purdue University's Joint High:way Research Proj~gt

Engineering Ew"Teriment Station zxcunined the characteyv'~stics of heavy truck accidenti'-lf
both before and after the imposition of the nationaZ 55 mph speed Zryit; i:.. e. 3 when
a trruck speed Zimit differential was in effect and when it was not. 7) Twenty-four
interstate~ 26 other four-lane., and 75 bwo-Zane ~~raZ highway ~sections., each about
20 kilometers (12 miles) Zong~ were used. Accident data for each section were pro
vided by the Indiana State Police. TabZe 1 contains the ave~age heavy t~~ek accident
rates and the posted and actual speed differentiaZs before and after the nationaZ 5()
mph speed Zimit ceane into effect. Accident rates for heavy tru,cks decreased signif
icantly 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 t~Ack~.

with possib Zy some effect of reduced speeds by both types of vehic Zes. r1,\:J

Then~in 19?4~ a s-tudy was performed soleZy on one partiC1-llar type OJ' wide Zoad
vehicle. The 14idwest Be.search. ~Institute pubZished a study in 19?4 evaluating the
economics of shipping mobiZe cmd modular units by highway. (8) Sixty-two trips cov
ering around 12.,000 miles of higrrway in 18 states were made with 12-foot and 14-foot
wide unitso Thirty-nine of the trips were on multi-Zane highways. Photographic cov
erage of the trips was used to obtain speed-distance profiles with the aid of com
puter processing techniques. Data were aZso obtained by observers tr~Jeling with
the wide Zoad. The study found that "sZower movi,~g wide Zoads created more problerns
and more impositions on other motorists thaYt di,l faster moving loacls~ regardZess of
the width of the Zoad., " (JJ7,d that "sZow moving wide loads ereate more traffic imped- Lances and initiate driver responses of a more hazardous nature than do faster moving
wide loads." The stl-ldy also found that costs due to deZay 1:n vehicZe operat1.:ons
borne by other drivers irzcreased significantly on rrru.ZtiZcrae highways as the speed
of the wide load decreased.



T.4BLE 1

EFFECTS OF THE NATIONAL 55 MPH SPEED LnvJIT ON HEAVY TRUCK ACCIDENT
RATES~ TRUCK-CAR SPEED DIFFERENTIALS~ AlvD TRUCK-CAR POSTED SPEED

LEvJIT DIFFERENTIALS

Interstate Other Four-LOJ1,e TuJo-Lane
Pre-55 Post-55 Pre-55 Post-55 Pre-55 Post-55

Average heavy 78.04 54.68 198.89 148.81 167.28 141.37
trui,,--,,\ accident s per
million vehicle....,

of travelm1."L·es

Actual average 10 2 9 3 6 2
speed differentiaZ

Iin rQh I

Posted speed limit
differential in mph 15 0 10 0 15 ! 0

I

The01;udy recommended that the speed limits for wide loads be not less than 45 mph on
t:wo-Za:ne roads and at least 50 mph on multi-Z,an,e highways.

The studies reviewed above indicated tl1at speed differentials were related to
accident rates for aar8~ trucks~ and wide loads. Thus~ imposing speed limit differ
entials for different types of vehicles may increase accident rates. As discussed
Zate'l.";in this memora:ndum~ the data from the 1976 ...Research Council study ouggest too t
the speed limit differentials imposed on wide loads in Virginia mmJ also adversely
affect accident rates.

LEGISLATIVE HISTORY

CJ: The present Virginia Code section 46.1-193(1)(e) estabZishes a maximum speed Zimit
of 45 mph for all vehicles operating under a special permit isS'Ued by the Department of
Highways crYld Tra:nsportation. The special permit is required for vehicZes (including
loads) which exceed a specified weight~ length~ or width. The specified maximum u)idth
is 8 feet; so any manufactured housing units which are more than 8 feet wide ("wide load"
veh~les) require a permit and are subject to the 45 mph speed limit. (9) Vehicles oper
ati~ under a special permit were first assigned a maximum speed~ in 1952~ of 30 mph.
This maximum speed was raised to 45 mph in 1956 and has not been changed since then.
LVO reports or st-udies were found in Research Council f·iles~ Virginia General Asssemhly
Reports~ or in Virginia Legislative Services files which explained or justified the
speed limit for special permit vehicles.

The Uniform Vehicle Code (UVC) does not set a speed limit for vehicZes requ'Lr'Lng
a special permit. Section 14-112{a) states that "the 'estate Highway Commission) is
authorized • • • tq 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 unreasonabZe interference." The UVC th:u,s leaves the regulation
of(pe speed of vehicZes requiring a permit to the highway department of each state.
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The state s surro7AJ1,ding Virginia fo l low the UVC' s approach. Each one authop
izes the state highway department to regulate the speed limit for vehicZes requir
ing a permit rather than establishing a speed Zimit by statute. Tennessee and
Maryland do not set a lower speed Zimit for wide loads than for normal traffic.
Kentucky limits the speed of only 14-foot wide house trailers (45 mph on interstat~

higJrways and 35 mph on all other highways); other W1;de Zoads are sUbject to the
normal speed Zimit. West Virginia limits allover width mobiZe homes (but no
other oversize loads) to 40 mph on all types of highway. North Carolina also
limits only over. width mch~ile homes; the limit is 45 mph for four-lane high1Jays.
The on ly corronon factor among those states which impose a lower speed li·mit for
vehicles operating under a permit is a belief that mobile homes/house trailers
create haza:rds for traffic if' permitted to travel in excess Of- 45 mph.

An examination of the history of speed limits for tY'l.-lcks is usefuZ at thi$
point. As mentioned ea:rZ-ier" other than theilt') width" w'ide load vehicles are
BimiZ.ar to -;r".A.cks. T'ae speed Zimit differential bet-'ween cars and trnv/,cks has
ranged from a high of 17.5 mph -to a low of 0 "ph in 1974. At times~ the dit~er

entials seem to have been irrrposed arbitrar·ily. See l?igure 2 for a comp-arison of
tr-uck speed limits with car speed Zimits.

Ir2 1924 the "(~ormaZ" 8peed limit .,-ror all vehicZes was 30 mph on open roa-is"
and -che motorist was required to slow down to 10 mph when approaching a gather-t;ng
of horses or peopZe. VehicZes carrying more than severn people were limited to a
top speed of 20 mph. The fdotor Vehiole Act of 1926 established speed l1fizits for
business districts (15 mph)" residential districts (25 nrph)" and "under aZZ other
conditions" (35 mph). Motor trucks were given different speed limits: a truck
with pneumatic tires and weighing less than 1 1/12 tons couZd travel the same
speed ·2S cars; t'PUcks without penumatic tires and trnv/,cks weighing bevuJeen 1 1/2
and :3 1/2 tons could trewel at two-thirds the speed of cars; and finally~ tr'Ucks
weighing more tha;n, ;) 1/2 tons were limited to one-half the speed of cars.

This was the first differentiaZ speed limit for t~Acks in Virginia~ and it
was probably attributable to the vehicle characteristics of- the ecrrly trucks. At
that time" trucks were predominately car bodies with truck beds attached. wnen
loaded" these trtlcks wou Z,d have different ha;n,dling and brakir'Zg characteristics
than automobiles. Modern t~tcks~ however" are designed as separate types of
vehicles and their performance and safety characteristics enable them to mix
safely with automobiZes 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 th~t

for cars at 55 mph. In 1942" the limits were reduced to 45 mph for cars and 40
mph for trucks -in o:"der to conserve tires and fuel for the war ef.fort. A Jurt7L~r

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 beZow 35 mph could not be economicaZly
justified. When the limits were raised in 1946~ all vehicles except school buses
were aZlowed a top speed of 50 mph. While a differential limit was evidently con
sidered unnecessary~ there are no studies or reports which state why that should
have been 30. DifferentiaZ speed limits agairlapp_eared in 1948 when passenger bU3e~

moto'rcycZes" and cars were permitted to travel at 55 mph on four-~ane div1.:ded hi.ghU
ways. For some reason., tpucks 'U)ere still limited to 50 mph. Again,.) one bfASpects
this ?JJaB beca:u.se of the physicaZ characteristics of t.2~lcks; u)hat is thought of as the
t~rnoderrl truck" first appeared in the late 1950's.
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In 1960 trucks were allowed to travel at 50 mph on fQur-lane divided high
ways if an engineering and traffic investigation had been completed~ and cars
were permitted to go 60 mph. In 1962~ the speed differential was raised to 15
mph~ when cars were permitted to travel at 65 mph on interstate or other four-
Zane divided limited access highways. This increase in speed limits for cars was
made in recognition of the design standards incorporated in the recentZy opened
interstate highways in the state. The differen,tial dpopped to 10 rnph in 1958 when
trucks were aZZowed to go 55 mph on interstate highways.

Of the 43 states surveyed in a 1968 study~ 22 had no differential for tr-ucks
on interstate highways. (10) The changes after 1968 were brought about by rais
ing the speed Zimits for cars while Zeaving the speed limits for trucks unchanged.
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 technoZogy. (11) According to one state official~ the speed limit for
trucks was raised in 1968 because of the increased number of trucks on the high
ways and ~he perceived traffic impedance and inconvenience to motorists of having
trnvicks tra'veling at Zower speeds than the rest of the traffic. '* TT'7Ack speeds
Zagged behind automobiZe spe~ds~~~owever~ in p~t because truck~ were p~rc~ived

as "huge ~ mo(~strous gas-qu lp~ng /7,~gh7..Jay-consum1,ngrmt.rderous vehl,c les." (12) By
the time Of"' the energy cr'7~sis in ;973.1 differentiaZs were again as great a.s: 15
mph in more than a few states. (11)

Virginia Executive Order 36 of November 26~ 1973, Zowered the maximum speed
to 55 mph in response to the President's request for Zower spead limits. This re
duced speed Zimit was incorporated in the Virginia Code in 1977 and is in eJyect
today. The CJ1.;lr-pent speed Zimits are 55 mph on interstate, four-lane divided~ and
aZ l state prim~-vry highways for both cars a:ad trueks. TIJ7viCks are restricted to 45
mph on all other highways~ i.e.~ state secondary roads and Zocal roads. Sehool
buses and vehicles operating under a special permit have a speed limit lower than
cars on all highways. (14)

Just how daYlgerous the speed differentials zuere was not reaZize,;! 7~nt1~Z the
national maxil117AJl1 55 mph speed'z'im1~t was irrfposed in 1974. studies don,e before. a;n,d
after the onset of the energy crisis showed that. reducing the speed differentials
of all traffic contributed significantly towards reducing the number of trafJic
accidents. (4~8~ 14-1?)

The ZegisZative history of speed laws in Virginia compels this conclusion:
For years~ speed limits for different types of vehicZes have been set based on
"inbviition" or ''be lief" instead of on traffic studies. The st7),dies reviewed
previously suggest that imposing u~necessary speed differentials on wide load
vehicles is generally unsafe and uneconomical. The ~resent study attempts to
determine from empirical data if this is the case for wide load veh{cZes on
Virginia highways.

* Personal communication: Robert DUVaZ.~ Deputy Director of the Virginia
Department of Trcmsportation Safety~ June 5., 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 on 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. Speeifically~ 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
highway types involved in the 1976 study were interstate; four-Zane divided~ two
lane primary~ and secondary. Of the 162 valid trips~ 17% were on interstate high
ways~ 32% on fo-ur-lane divided highways~36% on tuJo-Zane primary high1J.)ays~ and
15% on secondary roads. About 32% of the total mileage was on interstate highways~

45% on four-lane divided highways~ 19% on two-Zane primary highways~ and 3% on
secondary roads. The average speed for each trip was caZculated from the running
time and trip length. The number of conflicts per trip was recorded~ with a con
flict being defined as any potentiaZ accident situation. (18) ConceptuaZly~ a
driver avoids an accident by taking evasive action~ uaually either by braking or
by changing lanes; so confZicts were counted by observing brake appZication$~ as
evidenced by the brake lights~ and Zane changes. The total impedance for each
tP"~P was also meas7A:Ped. Irrrpedance was defined as the Zength of time (in seconds)
that a vehicle was in queue behind the wide load. T?tal impedance per trip was
the sum of all vehicle impedances during the !J·ourney. ConfZicts and irrrpedance
have been used instead of accident rates to evaZuate highwa:y safety and operationaZ
efficiency. (1~18) Accidents are so infrequent that it is h~rd to gather enough
data in a reasonable period of time to enable statistical analysis. In addition.,
there were no wide load accidents during the 1976 study~ and the state accident
reporting form (FE-300) did not separate wide load vehicle accidents from truck
accidents. Tae concepts of traffic confZicts' and traffic impedance were developed
to permit statistical anaZysis in the absence of data on aocident rates.

In relation to "traffic volume in the same direction~" a count of one was
recorded each time a vehicZe approached the wide load from behind and each time
the wide Zoad approached another 'vehicle traveZing in the same dipection. Singe
this count was made by an observer moving with the load~ the count theoretieaZ&y
would be zero if the wide load were moving at the same speed as other vehicles
in the traffic stream. Tnerefore~ this definition of volume is one measure of
speed differentia l be-tween the wide load aJ1,d 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 eJ~ects on the wide load.
Both measures of traffic voZume (same direction and opposing direction) were
normalized to correct for w~equal trip lengths~ with the result being expressed
as vehicZes per mile. For two-lane highways the total volv~e 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
Zoads~ (J}~d (2) the 1976 study found no maJ·or differences ~ between the traffic
and safety characteristics of the two types of wide loads.
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Analyses Performed

Several .statistical techniques were used to analyze the data. Analysis of
variance (ANOVA) was used to determine the effect of different speed Zevels on
confZicts and impedance. Pearson correlation coefficients were computed between
all combinations of speed~ conflicts~ impedance~ and volume to see if there were
any relationships beiAJeen the variables. PartiaZ correlation coe_fficients were
also computed between selected variables to determine if the relationships
discovered by using the Perrrson correlation techniques were attributahZe to only
one variabZe (such as speed) or to an interaction of seve~al variabZe5.~

RESULTS

The hypothesis tested was that traffic conflicts and impedance would de
crease as the speeds of wide load vehicles increased. If it was found that con
flicts and impedances inc'i'eased as the speeds 'increased~ then a need for lowering
speed limits would be indicated. If it. l;JaS ;-"olmd that conflicts ClJ'ld impedances
were not affected by speeds~ then there would be no safety effects of lo~ering or
raising the speed Zimits for wide load 1)ehicZes. If there Wel?enO effects on .
safety~ then it might be desirable to raise speed limits for wide load vehicles
because of the economic advccntages of being abZe to move w1~de Zoads in less tilne.

The data were tested to see if the impedance and confZict levels were dif
ferent at var·ious levels of speed ccnd volume. The data fop interstate aYld four
lane divided highways were examined together and then separately because the
manufactu.red housing industry was specificaZZy concerned with raising the speed
Zimits for wide loads on these highways. The data for two-lane highways were
examined to provide a comparison with the results for four-Zane highways.

Interstate and Four-Lane Divided Highways

Of the 80 trips on interstate and four-Zane divided highways~ 44 had av
erage running speeds lower than 45 mph and 36 had average r-unning speeds greater
than 45 rnph. TJzis selection of speed categories was made since the legal speed
limit fOl' wide ~oads in Virginia is 45 rrrph. The traffic volume was categorized
as low~ medium~ or high in such a way that approximateZy one-third of the trips
felZ in each ca:tegory.

The mean conflicts and impedance for each category of speed and traffic
voZume were determined and the results appear in Table 2. The conflict levels
for the ''below 45 mph" speed categoY"J appear greater than those for the "above
45 mph" speed category and the impedance levels appear to be random. statist'ical
analysis (AlvOVA) confirmed the appeara:n.ces. .4s shOwn in Tahle 2~ the nv.mbers of
conflicts were statistically different between the two speed categories and the
three voZume categories. Taere were fewer conflicts in the above 45 mph speed
range than in the 45 IvJPH cr.nd be low speed rctYlge. AccordinqZu ~ those wide Zoads trcrlJez'
ing in the above 45 mph speed rarlge had a lower potential for accidents than the
other wide load vehicles.

Pearson correlation coefficients were calculated between speed~ confZicts~

impedance~ and volume to see if any reZationships existed beb~een the variabZes
(see TabZe 3). Speed showed a signif~cant 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 lJhatever ej~ects voZv~e may have had
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on the correlation between speed ~ld conflicts. The partial correlation results
are aZso shown in Table 3. The figures show that the number of confZicts de
creased as the- speed increased~ even 'when controZling for the effects of volume.
These results are entireZy in accordance with the results of the analysis of
variance discussed above.

Z4BLE :3

PEARSON AllV PiJ.RTIAL CORRELATI01V COEFFICIENTS
FOR INTERSTATE.. IAND FOUR-LANE DIVIDED HIGHWAYS (80 CASES)

(I

Partial Corre Zation
Variable Pearson CorreZation (Contra lZing Vol1Ame)

Speed ConfZicts Impedance Speed ! ConfZ-icts

(7onJlicts -.5697 I - I - -.3560

I

9i

ID - • 001 * I p = .001 *J.. - I
Imp ed /]J'UJe -.1049 .2669 I -.0695 .2808- I

p= .177 p= .008* I p= .271 I P = • 006'of

VoZume -.5105 • 6718 -.0889 - I -r-

p= .001 * p= • 001 * p= .271 I

The eonclusion to be drCl1JJn from the data is that under the theory of traffic
confZiats~ the accident potential of wide load vehicZes decreased as their speed
increased.

When the data jor interstate and four-Zane divided highways were anaZyzed
separately~ the anaZyses of variance did not show that the levels of confZicts
and impedance were different between the 45 mph and below category and the above
45 mph categor?J~· that is~ the differenaes between the wo speed groups whioh
showed up when interstate and four-lane divided highways were combined were rlot
apparent when the highways were analyzed separately. Th,is resuz.t lJaS probably
beaau.se there were few trips be low 45 rnph( 5 of 28) on interstate high'WaYs and
rela:tiveZy few t~rlips wove 45 mph (13 of 52) on fou:r-Zane (ilvided highzJJuys.

TWo-LaJ1e Highways

The (:ata .i~rom tIuo- lane hiqh:ways were analyzed to provide 12 comparison lJith
rrrultiZane highways. LVone of -the trips on two-lane highways had {TYl average rrunn.'itzg
speed greater than 45 mph.

T~o speed categories were used for anaZysis in order to obtain meaningjuZ
cell sampZe sizes. T'ne mean nUJriber of confZicts and impedance for each category
and the ANOVA resuZts appear in Tab le 4. The Zevels of confllets artL1 impedance
were not statisticaZly different between the speed categol~es but were different
for the volume categories. The voZwne appeared to infZuenoe the nt~her of con
flicts and impedan,ce rrruah mo!~e than the speed did. The Pearson an,d pal')-/;ial eor
relation coefficients also support this observation (See Table 5)~ Of partic
ular interest were the CO!lreZation coefficients between volu~e~ confZiots~ and
impedance. Since reducing the volume in the same direction was equivalent to
reducing the speed differential between th£ wide load vehicle and the rest of
the traffic~ this resuZt uJas in accor<iance with the studies reviewed previously.
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TABLE S

PEARSON AND PARTIAL CORRELATION COEFFICIENTS
FOR TriO-LANE HIGHWAYS (82 CASES)

Partial Correlation
Var'7~ahZe Pearson Corre Zation (Contro ZZing Volume)

Speed ConfZict.s ImpedaJ1,ce Speed Conflicts
/"-

Conflicts -.1793 - - .0155 -
D - .053 p= .446*.L -

Impedance -.0923 • 6887 - .2055 I .1400
p= .205 P = .001 P = .033* p= .10

Volume -.2453 • ?699 .8297 - I -Ip= • 013* p= .001 * p= • 001 * i
The concZusion reached concerrting two-Zane highways was that reducing the

~peed differential., redu.ced the traffic co..n.fUc.ts and impedance. HotJever3• increa~-n

~ng the speed of tne w~de load veh&cles aid l~ttZe to reduce the speed d~fferent~ar.

FUrther conclusions couZd not be made without conducting additional experimen~al

rese~(Jh•. -

CONCLUSIONS AND RECOMMENDATIOIIJS

In summary~ it was found that the numher of conjticts decreased as the
speeds of the wide Zoad vehicZes increased on interstate and four-lane divided
highways. No effects on impedarzce were noted. Those wideZoads Wflioh had an
average running speed g~ater than 45 mph had fewer conflicts than those wide
Zoads whioh had an average punning speed lower th.arz 45 mph. According to
traffic confZicts theory~ reducing conflicts reduces acoident potential; there
fore .. the wide loads-which had speeds greater than 45 mph are hypothesized to

have had a wwer acciden'7;; potentiaZ th.an the wide loads traveZing at Zower
speeds. This is Zikely beoause the faster moving wide loads were probably
traveZing closer to the mean speed of the traffic stream and thus had a re
d:u.ced speed differential. This reduced speed differential is re Zated to
reduced accident rates as was discussed in the Ziterature noted previously
~n this memorandum.

Speed has a questionabZe effect on the number of confZicts and impedanoe
on two-lane highways~ but the speed differential~ as indicated by the voZume
in the same direction~ had a decided effect. AdditionaZ research shouLd be
conducted to determine how best to reduce the speed differential for wide loads
on two-Zane highways.

It is recommended that the speed limit for over lJidth mobiZe ~homes and
moduZar housing vnits on interstate and four-lane divided highways be raised
to 55 mph. The speed Zimit for other wide lor~s shouZd probabZy aZso be raised~

but this recomrnendat"ion cannot be made on the basis of the a:n.aZysis made bec(]l,lse
the data pertain to mobile homes and modu.lar housing units onZy.



The specific recommended change to the Virginia Code 1,S to modify the
first sentence of ~§46.1-193 (l)(e) to read as follows:

"(e) Forty-five m1.:Zes per hour on any highway if th£, 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-J43~ unless such ve~icle or combination of vehicZes
is a mobiZe or modular housing unit bet,ng transported on interstate or
four-lane highways with divided roadways and operating under a speciaZ
permit soleZy because of exceeding the maximum width specified in ,46.1
328."

The imp lementation of this recorrunendation would reduce the accident
potentiaZ and transportation costs of over width mobiZe homes and moduZar
housing units on the highways Of Virginia.
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