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I. HIGHLIGHTS 

The Vehicle Cblass"Hftcatia8a Case Study was conducted from late summer of 1988 to 
baepsly fall of  198% by five agencies--the, Delaware Valley Regional Planning Ccemnnissian 
and the  States af ArkansasF Iowa, ~ i w n e s o t 8 ,  and Washington. The 11,709,156 vehicles 
clessrfped by these agencies at  13% sites show the following characteristics: 

Rural Versus Urban 

o Seasonal varhtion "e the dtsts'ibutisn of most vehicle types "a the traffic stream 
was greater in rural arsss khan tn urban areas. 

o The distribution of  most vehicle types in  the traffic stream did not change greatly 
from seasere to season in urban areas, 

ap The distribution of saeh t ruck category varied less than B percent  of the total 
traffic stream from season t o  season in urban areas, 

o A11 truck categlaries, pastlcularly 3S28s, comprised a laager percentage of  the 
traffic s t ream In rural areas than in urban areas. 

o Automobiles comprised e larger percentage of the t r a f f i c  stream sn weekends 
thaw on weekdays. 

sai Trucks comprised a larger percentage of tka traffic stream on weekdays than 
can weekends. 

o Standard/csmpach cars comprlsed a greater percentage of the traffic s t ream 
on urban systems then on rural systems, 

o The distrfbutlan 0% most vehicie types i n  the traffls: stream varHed greatly from 
season $0 season far rural systems, 

s The distrlbutlsa of  moat vehicle types in  the traffic stream did not vary from 
season t e  season for  urban systams. 

o Motorcycies, buses, end most individual t ruck categories amounted to  less than 
2 percent  a% the t raf f ic  stream on each system. 

o Single-unit trucks and 3SZ8s comprised the largest part of t ruck traffic for nearly 
all functianal systems in  all seasons. 

o The rural Interstate System had the greatest percentage s f  352% while urban 
minor arterials and tarban csllectors had the leaat for each season. 

o The rural Interstate System had the hbhhest seasonel variation In distribution 
of 3S2's in the  traffic stream, 

ce Vehicle distribution In the traffic stream varied slgnlfteawtly fsern weekday to 
weekend, 



6;: D'X~tl"ib~tL~n8 of  CBFS9 ~ B ~ O ~ C Y C ~ B ~ ~  buses9 and p1ckups "ancreased $son3 weekday 
to weekend, 

Q The percent of  mast truck types fn the $raffle stream was kawer on the wiheeiecnc:~, 

a The percent sf trucks In the traffic stream increased at flight, 

o Vehicle type diiatrlbuthn varied signifleantly amawg highway deslgn typalis, 

o Seea~naB waristian for most vehicle types was higher fo r  rural design types thar3 
urban deabn types, 

o Freeways and expressways i n  both rural end urban areas had the highest pEFG"$Fl'i.P48 

af trucks. 

o SfnqHe-unit krs~cks and 3S2's comprised the  largest part eC truck t s a f f l ~  Car. rill 
deabgss types in all seasons, 



19, INTRODUCTION 

This repsrt doctsments the raauihts of the !-iiqhway Performance Monitoring System 
(II4PMS) Vehicle CInssi8"ncation Case Study. Ht provides infhsrrwatien on the seasonal, 
daily, arid hnurly variation af vehkcle types in  t h e  traffic s t r e a m  i n  bath rural and 
urbat-1 areas, This inforrrletlon plaba a vital  part in  pavement design, cost allocatbnPP, 
3rd the determistatho nof krighway r~eegks, $he data, in comblnatihsn with other data 
seuscss, esn be used t o  det.ermlrre the $h!az&ness of new pavements and overlays Psr 
existing pavements, ~ a l ~ u t a t e  ton-miles of freight, assess the cast sesponsibHlity of  
varEaus LB$BI"S~ evaluate pavement deterioration, and estirmate energy cansumptlsn. 

T l r k  case study fulfillled the classiflcatian r-rseds of the HPMS and the National Highway 
Cost. Allocation Study and will provide fundamental input to fu tu re  studies. This case 
study obRskned hourly, day-of-week, and seasonal c&ass1fieation daka for  13 vehicle 
types for eecis functianal  system except local, 

The !+PMS is a continuing ir~forn~atlrrn syste~n encompassing daka collection, extensive 
data analysis and modeling, and i~istarlcal rehaardkeeping, The HPMS prsvMees the 
Federal Hi ghwsy Admlazlstratlose with the  cepabili t y  t o  periodbeally assess the extent 
and canditiosn sf the  highway system, monitor the perfarmanee 0% the highway systems 
on a cor-etlnuinq basis, calculate the "nmpasta of existing highway programs and paal%cles, 
and forecast potential impacts a$ future alternative programs and policies, The HPMS 
a8so serves a Rsst of other set iv i t iea such as supporting various reports tas the Car~gress, 
supporting day-to-day program and policy svaluathens, aatisfylng rou te  planning data 
needs, and responding to  continuing inqukfhes and requests from the Admlnlstrakion, 
the Congress, and &he yabllc. 

The HPkAS gathers isafarmakiaii~ on atatistlcajly selected sample sect ions  of  highway. 
Wowever, there Is e Ehmited ameunt. 06: csst/Iaibor intensive data Bmpractlcal t o  get 
an 8 seelBon-by-seet'a~r~ baais, Gathering this type Q$ data depends on the use 09 ease 
studies i n  which typical enr representative valt~es are established for braed use and 
application. This Vehicle Cliasr;ifiec%klon Case Study is one of several case studies 
that have gathered daea csf this sabre.  Other skudies have addressed vehicle occupancy, 
true4 weight, and capital imprawemen& unit costs. 

This case s tudy  measured variations if--I ve1sici;e e$lsstr$$utlew across BunctlonaA systerns. 
The fursctlanal systsnrs covered En both rural and urban areas were Interstate (plus 
other freeways and expressways In  urbew, areas), other principal arterialis, minor arterials, 
and csllsctors, 

F i v e  agencies participated in t h i s  case study--&he Delaware Valley Regional Planning 
Commission (DVRPC) and the States ab Arkansas, Iowa, Minnesota, and Washlwgton. 
Eee t~  participating agency selected claes"lf'acation sites t o  achkve a representa t ive  
functional system sample In aecordarrce wi th  the  
Clessifissat'aan prepared by the Federal Highway Admlnistratiora. W i t h  the exception -------- 
of t h e  DVRPC, each aegeney had a mirlinrrursl of two  sites on each sf the nenlacsld functional 
systems, '$he ~ V R P C  s%ata"waa l imited t o  t h e  nranlocal urban fur)letlsnal systems, 
Table t shows the distribution of s i tes by agency. 



FUiqCTIONAL 
ARKANSAS DVRPC IOWA MINNESOTA WASHINGTON TOTAL - 

Rural 
tate 9 - 6 3 4 2.Q 

Othsr Principal 
Arterial 6 - 6 4 4 20 

Minor ArteriaH 6 - 4 4 4 1 8 
Collector 3 - 2 4 2 1 11. 

Urban 
HntarstatebOthes 
Freeway and 
Expressway 4 3 f%t 3 1 26 

Other Principal 
Artar t~l  2 3 6 3 4 PB 

Minor Arterial 2 2 3 4 3 I 4  
Colleetar 2 2 3 2 3 12 

Total Urban I D  21- 12 19 73 

TOTAL 3 2 3- 0 39 27 3 % 139 

ClafssHfkcat"ls nsitas were a%lecs&ed, t o  the beest cP each agencies ability, on the basis 
of  relative vehicle n-riles t aavs l sd  (VMT) in rural and urban areas with a minimum 
BB$ two sites for each of the strata listed below: 

Rural Functional System ---- 

Other Principal ArterlaEs: 

Minor Arterials: 

Percent Trucks $5 Percent 
Percent Trucks - 15 Percent 

Percane Trucks PO Percent 
Percent Trucks - lO Percent 

Percant Trucks 18 Percant 
Percent Trucks --%a Percent 

Co%l@ctsrs:: Stretificatipss3 Not Required 

%nterstele/Bthas Fraaways 
and Exprass@ay~: Parcent Trucks ID Percent 

Percent 'Trucks- BO Percent 

0 t h ~ ~  Pr i~elpal  Artaahals: Skrakifieation Not  Required 



Minor Arterhals: Stratif ication Not Required 

Col%ecCraes:. Strat"lPicatisw Not Required 

Classification data were caEEscted to  Identify hour of day, weekday versus weekend, 
season af  t h e  yeas, and design type variaticsr~s. Data were  collected for one weekday 
and one weekend day per site per quarter except for Iowa t ha t  provided additional 
weekday data. Ef for t s  ware r iade t o  allocate counting effor ts  among t h e  5 weekdays 
and 2 weekend days as equslly as possible t o  obtain representative coverage. Da ta  
were c ~ l l e e t e d  for each hour of the day, 

hhhhclsa were classified in  accordance with the deseript^asws Indicated below. Cesmms%n 
truck categories a r e  illustrated in FQgeare k .  

6. S - - AIB sedans, coupes, and 
stathsw wagons manufactured primarily for t h e  purpose of  carrying passengers 
which in general meet t h e  following cri teria:  shipping weights of 3,800 pounds 
or greater ,  overall lengths of 15 f e e t  ar  more, and wheelbases of  1QO inches 
QI' mQRe. 

2. S u b c w a c t  Pass - Al: sedans, eoajpes, and s ta t ion wagons 
manufactured primarily for  &Re purpose of carrying L1assengek.s which in general 
meet &ha foldcaking ci-iierla: shipping weights a%: le-9s than 3,000 pounds, overall 
lengths sf less than  15  f e e t ,  and wheelbases less than 130 inches. 

The following list ghes examples of makes and models whleh would fall in to 
th i s  group: 

AMC-Spirit, Gremlin; Buiek-Skyhawk; Chevrolet-Chevette,  Vega, Monna; 
Dodge-Challenger, Colt, Omai; Ford-Pinto, Mustang 11, Fiesta; Mercury- 
Bobcat; OBdsmobile-Starfire; Plymouth-Arrow, Champ, Horizon, Sapgora; 
Pontiac-Sunbird, Astre; Toyuta; Datsun; Volkswagon; Hsnda; Fiat; Subasha; 
Mszda; Audh Opel; Saab; Rerseult; Alifa Romeo; and Austin. 

Passenger cars not Included in the %!st that  meet the weight, wheelbase, 
end length crlterie would, of course, also fall in to  th is  group. 

3. - AEB two- OF three-wheeled motorized vehicles. Typical vehicles 
in  this eateqerry have saddle type  seats and are steered by handle bars ra the r  
than a whee8, $his category ~kiul-les matsrrcycles, motor scooters, mopeds, 
motor-powered bicycles, and three-wheel motorcycles. 

4. Buses - A%k vehicles manufactured as traditianal pessesager carryhg buses wi th  
two  axles and six tires or three at'. mare axles. This categary includes only 
traditional buses funct'easairag as passenger carrying vehicles. All  two-axle, fous- 
tire m~inibuses shauld be cjassified as vans, Madifled buses should be considered 
t o  be a truck and be appropriately classified. 

5. - All 
two-axle, four-tire, camplvlg vehicles, motor homes, vans, EL Ceminos, Rancheros, 
ambulances, heassea, carryalls, and four-wheal drive vehicles, such as Jeep, 
Scout, Broncs, Bkazer, and Ramcharger,  power wagons, etc. 

5 



Two-AX& Six-7 'ire, S -- %-hi t  Trucks ---= - --*-- (SC82Ab-T) - This ca&er,ory inciuelleb all 
t ~ u c k s ,  carsaping and seereaL"xora vehlcBss, m o t ~ ~  h ~ r n e s ,  etce9 heving two axles 
and dual rear wheels. 

Three OP Mare e 4 t x l ~ L ~ ~ 9 z ~ ~ [ ~ & ( ~ J ~ A ~  - All. vebir:&es on a singlie fr;?,lra~e --- - 
with  ttaree or more axlea I ~ P  any coraf'Hg:iratEcsw, "Fhis categcry include3 t:c~rructi.ete 
mixer trucks, heavy dump trucks, large mato? hnrncs, etc., Ravireg t h r ~ e  i s ~ 1 i : h  

or more* 

Three-Axle - Combination 7-rucks (Cam$ 3AB - A11 vehicles cowaiatlng of two  units, ------- -------- ------- 
one o f  wh'aeh js a power unit ,  that  have e total of three axles, This categur) 
includes all two-axle tractars wk8h nne-axle scmltaallers ( 2 S ~ 1  arid all two-auiz, 
stc~gle-unit traicks with one-axle trailer%; @.-I), 

Two-Axla 'T~as tor  with Ywo-Axle Sam.;ahkrailer Fsueks (Comb 2.52) -- Only them - -"-*----- 

vehicEes canslsting of a two-axle trac&or, and ra $wu-axle seru~itra'aler, 

Other Four-Axle ---- Combination Trucks -- -.------. (Cam& 4A) - All vs&icles consksting cf 
two nr nlare units  havit%$ total  o f  four axles in any canfkqurath~r except, tk~a 
252. This category includes two-axle trucks wi th two-axle trailers (2-2), three-- 
axle trucks with one-axle trailers (3- I), three-axle tractors with one-sxle 
semitrailers {3Sl), and two-exle tractors with one-axle seanitrsilers and sns- 
axhe trelhecs 62S6-1). 

Three-Axle Tractor with Two-Axie Semi tra'r ksr Trucks (Coenb 3S2) -Gnly i! 1ase;r 
--me- ----A-W ----..------ -"- - - 
vehicles consisting of a three--axbe Lractos with a t~vo-ax%e seini"lailer, 

Othsnm- Ffvs-Axle Gambir-aathon PI ucks (Comb 5A) - All vePiciies cwnaiai,fng a t  ------- * 

tws  an: mere units with f i v e  axles Ips any canf lqalsra$\ean except t he  352, 

Six Olrp M B ~ P ,  Axle Combinati~lr, i rucks (Other Comb) .- All vei3i%.$@e ~ ; " Q ~ B S ' E ~ ~ L ~ ! ~ C J  ------ -". -----=-.-- "- --.--- 
of  two or more ~ ~ ~ t i t s  wi th slx or rmra axies I ra  s n y  configr~satlsn, 







111. S f  UDY RESULTS 

The results sf the  elassifieatian aP 11,709,156 vehicles a& 139 sites are presented in 
th"% chapter. These results show seasonal coverage far winter (D~cemberb,3anuary/F~eb~uary]~ 
spring (Warch/&april$May), summer (June/JuEy/Augus&), and fall (%eptembar/$ctober/No~ember)~ 
Hourly coverage i s  for $sour BO (midnight t o  5:Q0 a.m,) to  hour 23 (B1:OO p.m. ts midnight). 
DaXy coverage is shown for weekdays, w ~ s k e n d s ,  and an average day, The folkowing 
definitions apply to  daily coverage: 

I, Weekday Vehicles are the total nzimfasr sf vehicles counted on weekdays. 
"- -- 
Weekend Veh Ie l~s  are t h e  $o$aE number of vehicles ~0&48;8ted on weekends, ----.- 

3. Average Day Vehicles are 517% of  the total weekday vehicles dividsd by the 
ad pHus 2/7% sf the total weekend vsbaieles divided by the 

tatel weekend days counted. 

VeJa%a types are shown Individually ies t h e  tables o f  th is  section and are: combined 
an %he fig6ares for ease of  presentation, Cars, msstoreyclaa, buses, and other  two-axle, 
four-tire vehicles are combined i n t s  a nebptridick category since thay are primarily 
used to  $ranaport people rather than cammoditias. Other vehicle types a r e  classified 
as trucks sirsee they are used &a transpert cwmms;dities, The following definitions 
apply: 

k, Nowtrucks are ears, motorcyekes, buses, and ather ~ w o - ~ x ~ B ,  four-tire vehicles. --- 
2. Singta-Unit Trucks are two-axle, six-tire, and three or mare axle vehicles sn --- 

rarne. 

3 Combination Trucks are vehicles cor~sisting of two units, ana of which is a power ---- 
unit.- 

Vaalaeee methods o f  analyzing the case study data were investigated iineleadissg statistical 
techniques t o  t e s t  data sign"%ficanpse, I t  was eoneluded that statistical bests would 
ba meawlnglesa since this case study was not based an a random sample, Weighting 
the data by average aglnkaa! daily t raf f ic  volume gsetdps was also considered Sut was 
not feasible si~dea this ease study was not designed to gather information on that basis 
and, consequently, there was an inadequate number of groups, Due t o  the l imitat ions 
of I~BSB methods, data are presented In this chapter as collected and simple averages 
are used t o  prseent a deessription o f  the di3tributian of vehicles in the traffic stream. 

It cheuld be  notad that the natiewwida ruralfurban distribution of  traffic (approximately 
45 percetlt rural and 55 parcent urban) found in past r ~ p ~ r t s  did not BGCUP for the 
tr~ffics reported by each pwticipat ing agency, Caution should, therefore, be exercised 
1ra using tha totals presentsd in e8cl-r tabla, $ha sapaaats ruraH and urban subtotals 
should be prfmmily used in determining vehicle distributions in  the t ra f f i c  stream. 
If totals are used, the figures should be weighted by the rural$urban t ra f f i c  distribution 
appropriate ts  %ha participating agency a~ cambination o f  agencies, 

The ease s tudy  date are strat"e$ied in this chapter by State, rural/esrbsn areas, bunekiaheal 
systemaF, and Rig&%way dssiqw t y p e  iss order &a provide vehicle distributions of intarest 
to divsrsa groups sf users, This resulted in some  apet tit ion sinare the  general relsticrasahips 



(between weekday aaad weekend traffic for enskawee] are similar in each strata although 
the  percentage distributions af  each tjehicls type "a khe k a f f i c  stream is different, 

Table 2 contains the distribution of vehicle types in the traffic stream for each participa 
agency, All vehicles colknted and classified by each agency are centained in t h h  table. 
I t  can be seen in Tabiie 2 tha t  vehicle distributions vary b e t w e ~ n  different areas of 
the  Nation. Stawdarddcompact cars, for instance, comprised tkae lowest percentage 
sf the t raf f ic  stream in the State of Washington and the  klrighest in t he  DVRPC ssrea, 
Single-unit trucks amounted to t1.5~ least percentage of Lha traffic stream in Minnesota 
end &he greatest in Arkansas, The 35% was tkta Bowast "e the State of Washington 
and U.ea highest in the  State of Arkansas. i h a s s  differer~ces in vai~icHe distribution 
were t-cnslderabla since the highest percei-ttage o f  stsr%dard/eempac& cars was f,63 
t h e e  g r e a t ~ r  than the lowost, the highest percentage sf shngba-unit trucks was 1.81 
t imes greater than the lowest, and the highest percentage of  3S2's was 3.34 t imes 
t h e  lowest. 

I t  can aitse be seen that them are differences batween areas o f  t h e  Nation that are 
pradamine&a$y rural, such as Iowa, asrd areas t h a t  are predominately urban, such as 
the DVRPG area, Each t ruck c~sitegasy, alsng with p i ~ k t d p s ~  vansp etc., comprised 
a greater percentage of  the traffic stream En Iowa than in the DVRPC area, Eaeh 
category of  atarsdardbcornpact ears, small cars, and buses amounted to  a greater 
percentage in the BVRPC area thaw in Iowa, A mare detaj'bed analysis o f  the difference 
between rural and urban areas is p~aaeftded below, 

Vehicle Distribcstians by Ribrah/Urban Area ----.- - -------- 

Table 3 eeontalws dsta from the  participating aqencfes far vehicle c%assificatisa% sites 
In rural areas as well as dale from sibs ir, urban areas, Rural and urban data collected 
an weekdays and weekends, along with caleulaked avsraqe day vel~icles, are also shown. 

The collected dsta show that  small and s t a ~ ~ d a ~ . e ; / ~ ~ ~ m p ~ c t  ears acecaunted fear a greater 
perean"bge oaf the traffic atlearn in urban areas than 'an rhg~al areas, matoreyclss and 
buses comprised the same percent of  t h e  traffic stream in  bath r t~ral  and urbar? areas, 
pickups, vans, ate., can~prised a greater parcent in rural areas than In urban Enreas, 
and each t ruck category eompa*hasd a geaator percent in rural. areas, This relationship 
bet.weaw rural and urbarr areas was the  sairae fs;s weekday, weekend, and average day 
traffic distributisns, 

I t  should be noted that the distributian psrzswtagea fur the to ta l  of both rural and 
urban areas were very clsse to  Lke urban percentages for 88eh ~8Legory be~ause  the 
greatest nuinbaa= af  vii;hiclss classifked were in urban areas, If- th is  case study had 
been designed to  classify t he  same iaaarnber. o f  vahir%as in both rural and urban areas, 
the tot81 for aaek category weuld have been more evenly distributed. 

Stae%dar\d/sompact cars, small cars, pickups, and " s2  ccmbination trucks dominated 
the t rnff ic  atl-earn En bath rma% and urban areas, Singis-unit 2A6Y ksricks comprised 
a signifkcant (l to  3 pese:er.a&) part of the  traffic stream irt both areas. A11 other vehicle 
types, including buses, motascyc%as and the  rfjrnaininaj truck types, each amelanted 
t o  an insigniflean$ (lass than I percent) part of the t raf  fie, 

Staezdasdg'eompaet cars comprised &ha greatest part o f  the  traffic stream and varied 
from B low 0f 40 percent 01-1 8 weekday in rural areas t o  55 percent on a weekend 
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in rsbba areas,  Pickups in  rural areas and small cars in urban areas comprised %he 
second greatest with each comprishg 28 to 23 percent of  $.he traffic stream. Third 
highest wers small cars in rural areas and pickups in urban arsas with both amouwtlng 
t o  19 $0 20 percent of the  trsbfIc, Four th ,  were the 352% which varied frona 3 to 14 
percent .  Fif&h, were SU2A41 t r u c k s  followed by the other vehicle categories. 

Seasonal Distributions --- B --- /Urban 

Vehicle distributiiens for  each season of the year  are shown in Figure 2, 8nBy average 
day distribuklons far combined vehicle categories are shown for  ease of presentstlon, 
The figure shows that little seasonal variatbo nocurred En urban areas while rural 
a reas  experienced greater varpistlans, 

The maximum seasareal variation in vehicle dlstrlbutisans in urban areas occurred in 
nant ruck  traffic. This variat ion,  however, was minimal since the meximeam difference 
between seasoras was only 1.6 percent, The maximum difference between seasons 
was 0-3 percent: for single kenits and 1.2 percent for coswbinathrnns, 

The maximum sea~ana? variation in vehicle distributions in rura l  areas also occur red  
In nontsuck traffic which had a k,4 percent difference: between summer and winter 
percentages, There was essentially no difference 'an single-unit truck distrlbutlsras 
and a 4,4 percent difference between winter and summer for csmbInaklow vehicle 
distributians, Noratrusk traffic increase In the summer resulted in a decrease in 
cornbination vehicles as a percent sjf  the traffic stream, 

Figure 3 shows weekday, weekend, and average day distributions f o r  bath  rural and 
urban areas by combined vehicle categaries. Both slngle-unit and combination vehicles 
decreased as a percent sf the traffic stream from weekday to weekend in both rurel 
and urban arsas. This effect was more pronounced for rural areas because single- 
uni t  and combination vehicles carnprised a g r e a t e r  percentage af t he  traffic stream. 
Rural aPngle units reduced from 3,9 percent to  2,0 percen t  of the traffic s t r e a m  from 
weekday $0 weekend and rural combinatiorss reduced from 16,8 percent  to 8.4 percent ,  
In urban areas single units decreased %ram 3.1 percent Lo 1,3 percent end csmblraations 
decreased from 7,0 ta 3,2 percent from weekday to weekend, Nentrucks ~ h o w e d  an 
knerease as a percent o f  the traffic stream ow weekends which corresponded with 
the deerease in single unjts and comblnatiasns, 

Nontrucks comprlaed a greater percar-st of the t ra f f i c  stream during the day than during 
the night. Combhnation trucks wers the opposite--%hey comprkaed a greater percent 
of the stream during the  night. These relatiennsh@ps are i l lustrated in Figures 
4 end 4. 

I t  can be seen i n  Figures 4 and 5 that in both rural and urban areas, these were 
pronelanced decreases  in nontresek dis$na'k$utlons during the night, steady increases 
during early morning hohcrs, ancl a 6eveling o f f  during t h e  day (wi%k alight morning 
and af te rnoon peaks). Single-unit t rucks  increased during t he  day but t he  increase  
was relatively miner, There was a ~ ~ Q T B O U - B C B ~  increase In the percentage of  cctmbinatiola 
t rucks in the traffic stream during t h e  night, a steady decrease during early morning 
hours, and a constant Flaw during the day wi th  slight dec reases  during peak hours 
In urban areas, 
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Stcandard/eon~past cars, e.; shewn in table &? carnprised a g iez i< i J  8,ib A'.., , ) I  I -  b ,c 
reported by  %ha pnr&%cipa%rny agerrci~s  the^ any athw ~ r t ; r 3 2 ~ > - * *  - - i : ~  C, #-,I U J , L I  1 1  I 

system, Small c ~ s ,  pickups, single ut-1'96 2A6BUs evd 952% e;;lar ;x::iak 1 i:>tbcJ : b ! # r .  f c 
of ti-~a f.~.affifz an RGC". fiia~r~ct.fond s y s t ~ r n ~  A11 0Lher c a t e g ~ s t k ~ s  L,ci:h $1 t L C / ,  I ' * >  i 1-1 

t han  2 percenr of tFka i.~*ntfEc using ezeh func:%,iof~wli a y s l e r ~ ,  

RstR s~andardjcsewpesl srna1.k cars werE ntorz pscvalsnt ~ : I I  LYv4 i : ~ r b ~  r i I ,' i( 1 8 

s]lstesne %R&n the r~riail sysi:errtsc 1 FW greatest ~ e r c  W P &  a-B ~ L : ; ~ o F  d . ! I f  3 - 1 ,  ;r ,I 

an urban minor ar.ter'Ydt> ( 7 5  percent on an r>veraqB day) ewi l l i ~  i h s  l+:tA4;t [ I ~ ~ C  I> 1 L:B I' 11 

rerreX colBeeEure 655 psrrent an an average day),. L i w n ~ ~  nf "i~.ikh I y&:ik., i:f . i c s i  l ~ r  L - r  J:': 
varied considerabEy f rom system t o  system wOth atandard/ci~n.:~glî i::~; i ' e t i i~  hL-9 i :riq 11: 

from 42 t s  55 percent of the ' t ~ a f f i c  stream rjn art average: d:;hy are^ ;  s r ~ ~ L ~  i e i ' d  rz~rbjir: ,  
from 13 to 22 pperearicc 

M ~ t o r c y c % ~ s  artd buses generally a r n o ~ ~ n ~ e d  t n  less ~ R I Q B I  I p ~ r c e ~ ~ t  af t b  e I! L p ~  .: ;' r 
on all bunastionai systair:b, hb~aburcycle traffic: w a s  q:.~&er i P t - r c l  i x a r q  trzf f i r  :I> ' r 

Lws t o  three kk~res greatwr) ~2xa:syi For weekday traffbc osu ;-."lr "sl, c(:XI:::ti~:b e. 

Pickups varied c;%awsIderabdy fiianl systef-rz to s$pstsm frarf? 16 g26s'~di-tt 13f ti r i :  /,6*zr i f  E 

9trsam 081 ~ r b a n  Y ~ E F ; B C S ~ , ~ ~ ~ / R $ ~ ~ ~ B P  freeways and exprebsways 32 pew e1.t c 1 1  , - i r ~  - 
eeilec&ors far an B V ~ F R ~ F  d a y ,  l*he ~ Q P C E ~ ~  of  p !ck~p% in tP,c  t~a i f ic ,  61 i ' f ra  i~ I'c,~ I C I C ? , ~ ~ \ ~ : , ~  

as the s~des -  t ~ t  the syater~r-i tncaeasad, This partic~iar1y p-r 3 : l i d ~ ? , ~ " d  L ~,,r,$i ; t , ; ,  + I  ,I. 

which also h~cd aqemlb alky greater percantagst: c6ri I,krese vsbi ~ 1 ~ : s  ?hcLh- r hr ,>,<i 1 L;F.R t:r ,: . 
,~. , Single-~p.,lt trucks va%Esd faorra.: less "than i ta 6 pareeert :xZ. L ~ O E  ti";lt.lic ~k.rt:c+~:', >,:,r~::l,;;. 

unit 2A6T trucks comprised a eligk~tiy greater percent ,a4 the traPlk,c: oa, it-,.: i :~v. :_i  
order rural. frir.sctEtartaB systerns than ~117 &he high~er G K " ~ ~ F ,  SEtlcj ,e-;...arr-;it ,:?i";ti I Lj.\.rk:',ib: ;,,,\b:,.i,~e 

comprised a s1Hqhtiy greater petcerat of "$.ha tj:affic ar; i-nsaj, f r r r ~ c ~ ~ , ~ ~ 7 w ~  ~ys$ t+~ \ i c ,  i !?a:: 
on bdirbart, Siiqke uni t  3& tsucies comprised lees &hen I percent: aF ti.\& L r d  Tic: ~ ~ i ; ~ . t ; ~ i ~ i i i k  

far each dunetlawa8 system e x e ~ p t  rural ce~llscttsse. 

$Id the;: cemb%rae%Ion truckq: only t h e  352 er~rst.tnksd Lo B sigli?ii $:ewt I :ire t i "  : l r r  ' 6 ! r ; i  - 
stream, L he 352 asacicd fram 1 La 95 percent of ti-ae rr:%Ff~c VWL ~ B P  2./rx %i;i, < i r ) ) '  I! 11, 

psrcentsga etf 352% ia-i $ ; h ~  ;,siiFlic atream was large !in tk-o-ae k,El&he~- v r  >ei  rrr, i 1 <#I, 

fkanctbnnal eystenss arid I-,FB\BIL r f i  L&te kower kiirci:;i~3i~ B~S~BPTIB ,  f;k. C - ~ ' B  2i;~i~1117 9 8 4E),('c, 
tssed th@ hlqhas ordar eeysgesns hecausc o f  higher dealgis ~ t t t ~ d a a 5 8  w!Iii~*Kt $1) !rl:t %*; t 1 1  til 1 ~ 7 -  

speeds and redbcilr;d t,ra~~eJc;p-i.rs, Mnst enthar ceamblnati;~n t1:l,'r:b6b 8 i T S  f3lJr AI I i n a  F 1111 

usage pattern 8% 452% hut there were suri'se exceptikireti as snuutlin Xt4 riil8is i 

Ellstrlbutlc~a~e aP WO.I%~UF:~S, 87 w q E ~  ieni is, and c:an~birra%tzr~~a i t - i  I-im,e c r ~  t f i ~  zL: c: : t j  I 1! ka 

each saason a i  t h e  year are showat in  r ' ,gu~es & an$ 7 CKN a.1 a't~c.i2~~9~, ({dl' 1 s t  +, oblb -::G 

show that them was kt7oY:eee'6_rke B B B S C E ~ T ~ Y  v ~ ~ F I B ~ - ? B ' E ~ ~  for E-~TOB? vdliiche ~ ~ s C , F : ~ F ~ ~ ~ ~ ~ I I L ~  r a t  
saeh rural fureeLioakal sysken  and minar asasnnai vasiattmt nn eattk$ r r i  !j:.lr e!sbLc i i . 1 

systen1, 

'FRe rural Interahat@ %y~*tern  bsd &%re gsea%eaC fsessa!3el var;sr,so~~ 0%' vafsi~"lt ;  i I F  I * ,  j l o / i  - 
in the t ra f f i c  streama [Nsntrueks on this system varied fmrn 8 Sow a+- !4 p;:'. a F ~ l  C 
&he traffic ::tg.$drt~ %rt t 6 ~  ~ i n L e r  &a B high a$ 82 p r e e n $  durkf~g t i i t - :  SL, i ~ t l ~ ~  c j r b l i ~ t l t  

~ r l i t s  comprised epproxFnsat6Zy 3 percent ~ 3 f  Lhe tpaCf!c dhtsireq r:arkr br-:-nlrli~ il: i i' c 
S y s t e m  cambbn??lEorts b r c res~ed  8% past t3$ the t,saCfbo G L F B R ~ ~ T ~  ?ir~hrt: r i i l t r r i ~ ~ ~ ~ i , .  t &:: 1s- > q $  

9 8 
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with  a ',c!w raf iS :y~ree!rt Fn the auamrnar and a hiqh sf 21 percent ia? the winter. The 
EsEtjix~r r2r r,a~-Plaqo of s i ~ ; ~ t r u ~ k s  during the  suml-tlerp and the corresponding I sw percentage 
~f t r~rcks,  is \wo~Ji.vbJy due  ko i~~creased $rav&B. sf ~ B B ~ ~ ~ C B C ~ S  fo r  vacf$ti&si? and other 
j?jff,",,:?, i"P E;CI:fJ30P$, 

1 :se srtiier roar-al fuqctiunai systems had less than half the seasonal variation of  the  
r t f r z i  Isrterstate System, Kursli ather  prli~ckpall arterials had slightly less than 3 p ~ r c e n t  
.rw -'ix:.iooq, ior i;aap$ra~cks fsarn 14,t.lter t o  st~mrner~ rural minor arterials had less than 
k pct-c:~~ t vs~ia:ii;lr: from winter t o  spring, and eeEiect@rs had sllqbstly less khan 3 percent 
t:-"?i;i~"~ira f ! - ~ r r ~  spring t a  $all. I hese systems also had I'nttla variation ln  single-uwit 
d,sVii-ir'sinrts f r f r ~ 1 1  S B ~ S C Z R  to s@a88n aand Red changes in  ckar~bination ~ F U C ~  di%tr%bh89ions 
t iw+q~."r~*rys:S)r  ro~~e$!lorlr4ed to  changes in  nesntruck t s a f f i ~ ,  

K d ~ t 7  ~~~Yt~brn Duractitanai system had little seasrseaal variation "r vehicle d"strrlbuticsns. 
i ccriocio: FY Itad the: qrestes"casiet"rn reof ",EBB systems (slightly less than 2 percent 
'GI r , ~ $ r r i  tnrka, lsss thns-, I percent Car sie-egle units, and less than 1 percent for combination 

; I  E I L ' ~ , ~ )  %11t these variaklans &vere very rnEg110~~ AB& other urban feersetianall systems, 
~rrr:khi%lna is r t ~ r ~ ~ a ~ e / f i r . e e ~ v  a 4   expressway^^ had appsoxima",ely 1-percarst var ia t ion  
;c;a f i 3 ~ 8 h e  bekc: 81~1 appra>:irn~te&~t I-parcent variation for single uni t s  and combinations 
~ ' ~ ~ i t ~ b e ~ ~ l t - ~ ~ ~  1 he saasenal rlrfferenees In vehicle dis%r",btlains were so small khat i t  
c:e,r~id be ~.~lrecluded that tnere was n s  diffsrerace between seasons ?OF; each urban 
f ~ p l i : 5  iiii'Za sysi-cne, 

iV,e~day, w e ~ " k e ~ 1 6 ,  and average day d^Es"k$"kb~ti~ns f o r  nontrucks, single ~ ~ n i t s ,  and 
:-t-ri& B~ic~alloir~a ,are preacr3"td In Figure 8, The rural lgl%terstate SysLem and rural collectors 

% ' i f ~ 6 k i r  to  \kk~lsLr8~te tbaair. the data caBIeeted by the past"a@.iasb,ing aget7cles had definite 
rbctrIvt' i-~C'ferf=lxf,es gal aieirzicEc dis%ribti"sioas among the Punct%ona% systems, 

2 ike '.'~i; 2E 1 1 ~ % , ~ ~ $ 6 8 9 8  Sfaterrs had an increase in nonkr~ick d i s t ~ i b u t l ~ n s  from 76 percent 
ejf f ,&rt2 Ly;IQeie CS? ~ ~ e ~ e a r r -  rB ora a weekday t o  87 percent or: a weekend, Single uni t  end combination 

,i~vE* i k t i l t  JCISIS dec r~~ t i sed  by one.-halfg From 2% ta 11 gereerat for. combinat$ons, 
,.t t c  3rf - r  [L C f -  2 p ~ r ~ : ~ r , f  for single units. 

~ ~ d l e e t a r ~  a k r  nad acr increase is1 rlorltruek dis&rLbukHc~ns on the weekends (86 percent 
t:t 4l& percznt  61 the i r ~ f i i ~  S L ~ B U F ~ P ) ~  There was also a ccsrrespor%d"Hng decrease in  truck 
dis:r.i~utrans Urx tFse ~ W P O ~ P B P ~ S  (From 6 "d 3 percent of  the tsaff'ac strean? for single- 
.avi r,s r;:i{i f r i ~ ~ ~ r  R ka 4 percent far eambinations). 

I 1 k e  sTedsrioresi~ip betweerr bzpsekdey and weeksnd traffic IJleistrated for the rural Interstate 
: ~ j , ~ ~ n l ; i ~  a hd fa- rural cslkectms occurred far each $unctiena% system as shown "a Table 4. 
I'dt- :fsk!r 18s Lrrrre~sad as a perccni 0% t h e  kraff ic skseam and each $ruck category decreased 
~292 :,I'5 . ? ; f ~ r ; ' 2 ~ ~ l i r ~ e e  TFte salrns relatfansi-aip betweer1 weekday and weekend traffic was 
[ ' r :  7 * f  1 1  s ly  1 ~ i e d  In t h n  ~ & ~ R ~ : u s s ~ o ~ P  O ~ E  ~esi.al/usbana distribution, 

f I: :J'I+'+ ~ ? k %  ai~rd"zfai.t% in &I%= Lr 8 f f i 6  sti68tr1 far F ~ O ~ % F U C ~ S ,  single-unit trucks, grad 
t ' ~  2'3 @~:jbr;~l_iLrr 11.1 zL:s ftbr 911 C J V ' B ~ Z ~ U  d6y are shawn in ~ i q u r 8 8  9 and %O. The FuPEI~. Interstate 
5yb9,f,tbl : . t d  ;rhra: c~ihectne"~ WFP presented to  Illustrate t h e  difference in haulply 
, $ I P ~ . ~ ~ F J ~ J I  :m: b h t w e ~ r ~  funcLi a n d  syetarns. Hourly distributions Car these functional  
5 ~ 5 ' ~ ~ : ; l  iu s3" nt,p sird 13, t rends &a rrirallurban distslbutl%sns althsergh t h e  estual numbers 
i R:;E~ 'L C I . ~  tx zrfi6: ~ t r $ ? ~ r i f ~ j  w s f :  di$;e~*enlt, 

2 3 
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The rural In te r s t a te  System1 had increased nsntruck distributions during t he  day and 
decreased distributions a t  night. There were alight but  noticeable peaks in nontruck 
distributions during the morning and afternoon. Single-unit t ruck distributions, althougk~ 
slightly higher during the bay, were relatively cons t an t  %ram hour  ta k~aur. CombEnatlsn 
t ruck distributions, which decreased dushg the day and increased at  night, complemented 
nontruck dis&r"%uutions. 

Rural  coElectrsss followed a similar pa t t e rn  as the r u r a l  In ters ta te  System wi th  a decrease 
in nantrrrck distributions during the night accompanied by ass increase In comblnatian 
truck distributiesns. During t h e  day, nontrueka slightly "anereased and combinations 
slightly decreased unt i l  the  late svenir-sg, Single-unft t r u c k s  comprised a relat ively 
s table  amaunt  sf  t h e  t r a f f i c  stream although the re  were very slight increases during 
the  day, 

This ease  study was not ini t iated in order ts gather  vekticle distrbbutlons by design 
type  of  highway. Ft was, however, considered desirable t o  s t ra t i fy  t h e  data collected 
by the part icipating agencies aeearding $r_s design type since there "l an linterest in 
this type o f  information and a sufficient number of e$aissifieation s i t e s  in each s t ra tum 
existed. The following number e f  classif ication sites existed in  each stratum: 

Rurak Urban 

Freeways  and Expressways 2 L 3 5 
Multilane Highways 2 1 % 
Two-lane Highways 46 24 

I t  can be seen from a e ~ m p a r i s ~ n  between Table S and Table 5 t h a t  rura l  f reeway 
and expressway distributions were the same as rural In te r s t a te  System distributions. 
She same relationships among vehicle types previously discussed far t he  rural  In te r s t a te  
Systeni also apply t o  rural f reeways and expressways. 

Other  design type distributions were also s"%mlla~ t o  functional  system distributions, 
S&andard/compac& cars, Par instance,  which eomprtsed t h e  hbgtaast percent  0% the 
t r a f f i c  stream for each  f~iraetional system also compriised t h e  highest percent for each 
d e s b n  type, These vehicles varied from 40 t o  63 percent o f  the traffic straarn, 

Pickups comprised t h e  second greatest and small cars the  third g r e a t e s t  percent of 
t h e  t r a f f i c  s t ream for most design types  (Punct'asnal system distrlbutions were similar), 
Pickup percentages were  higher for rura l  design types  and on urban two-lane roads 
while  small c a r  percentages were higher a n  urban freeways aged expressways. Pickups 
varied from 16 t o  28 percent of the  t r a f f i c  stream while small  ears varied Prom 9 
ts 24 percerst, 

Similar t a  functional  sys tem distributions, the next bighast percenk of  the traffic 
s t r eam was comprised of SSP'a, which varied from I to  17 percent, fallowed by single- 
unit 2A6T vehicles which varied f rom L ts 5 percent,  All  ather vehicle types, with 
the  exception o f  single-pawk 33A t rucks and mntcprcycles ore rural other multilane and 
r~are l  two-lane highways, amounted t a  leas than 1 percent s f  the traffle: stream for 
each design type. 
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