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Tkis report  documents t h e  results  of t h e  Highway Performance Monitoring System 

(HPMS) Truck Weight Case Study which was conducted from t h e  Call of 1980 t o  t he  

fell o f  1981. The report provides infortnation om t h e  seasonal, daily, end hourly 

variation in eruek weights on rural and urban funetiana$ systems. This information 

plsys a vital  part  in pavement design, cost alllocation, t h e  determination of highway 

needs, and, iri combination with other  d a t a  sourcesI can be used t o  determine t h e  

required thickness of waw pavements or overIays to  existing pavement,  ca lcula te  

ton-miles af freight, assess the  cost  respanaibility of various users, evaluate  

pavement deterioration, and es t imate  energy csnsvmptisn. 

The Case Study was intended t a  primarily fulfil! t h e  needs of  t h e  HPMS and t h e  

National Highway Cost Allocation Study. The Study was also t o  provide 

fundamental  input t o  current  and future special studies such as biennial repor ts  to  

Congress. I t  was concerned with obtaining comprehensive weight d a t e  nat 

available through t h e  biennial Truck Weight Study (TWS). In part icular,  greater  

functional class and temperat coverage was gathered. 

Tbte HPMS is a cantinulh~g information system encompassing da ta  collectinn, 

extensive data analysis end modeling, and historical recs~dkeeping.  Basically, t h e  

l4PMS provides t h e  Federal Highway Administration (FHWA) wi th the capability t o  

(I) periodically assess t h e  ex ten t  and condition of the highway system, (2) monitor 

the  performance of  the  highway systems on a continuing basis, 63) calcula&% t h e  

impacts of existing highway programs and poiicies, end (41) forecast  potential  

impacts o f  future  alternative programs and policies. In addition, HPMS serves  a 

host of  other activit ies such as supporting various repor ts  kc3 the Congress, 

suppasting day-to-dily program and policy evaluations, satisfying routine planning 

data needs, and responding ta continuing inquiries and requests from t h e  

Administration, t h e  Congress, and t h e  public. 

The HPMS gathers  information on statistically selected sample sections of 

highway. However, some infsrmation is tcso costly t o  col lect  for all sample 

sections. Gathering this type of da ta  depends on t h e  use cllf case studies in which 

typlcej  sr sepresentativs values are established, Tkis Truck Weight Case Study is 



one of  several cese studies. Other studies heva addressed vehicle occupancy, 

vehicle classifieatian, and improvement costs, 

The Case Study was primarily designed t o  measure the variation is% Lsradick operating 

weights within Punstionak systerns by season of  the year, weekday/weekend, and 

hour of day. The following functlowel systems wefa covered In both rural and urban 

areas: Interstate (plus other freeways and e.bapreseMeys in usban ereas); otlasr 

prlncbpak arterials; and minor arterials/c~llecto1pss 

Cawsideration evss given ta csnduclting the  Study on a random sample basis within 

well-defiaaed confidence I"amits, AItRsugR such a stetistical basis would have been 

very desirable, it was r3at practical due t o  funding, martpower, snd time 

eanstrsints. Ht was beit that althoug1-r a s&a&is&ieal study could not be conducted, a 

reasonabie ama~rnt of representative data could be collected t o  identify trsur sf 

day ,  wsekday vs. weekend, and seasan of the yeas variations, 

Weight data was collectad far one weekday per weighing site per qua~ te r  t o  

establish seasonal variatian, Weight d a b  for one Saturday or Sunday was collected 

each quarter %t@o Saturdays and kwa Sundays in four quarters) at sane of  the  two 

sitas for each functional system t o  establ i~k weekday vs. weekend differences. To 

establish hourly differeness, it was recognized that 24 hours of  data were 

necessary on the IntersLata and other principal arterial systerms where there were a 

aignificanL number of  trucks $a weigh aroiend the  clack, However, it was 

recognized that truck tratfnc on minor arterials and eolleeta~s decreased during 

nj,ghttima hours, Therefsra, iw order t o  maintain the Stud48 COB&: ~ f f e c t i v e n e s s ~  it 

was decided te limit data cal$ection $a 16 Roura for minase artespials and es8lsctcsrs. 

The FHWA s~l ic i ted  hlgh~vay agencies to perform the study and, upon evaluation of 

agency proposals, selected six States--Arkansas, Florida, Iowag Nevada, Bregon and 

Wisconsin. Each %tste selected weighing sites tee achieve a representative 

distrlbiekiom af  siesa by PunctianaB elass, Wikh the exception a f  Florida and 

Wisconsin, each State had a minimeem of  twitso sites for sech OF the functional 



systems. Due to proximity to  other sites, safety, and other considerations, Floridin 

ealleeted no information for the  rural or urban m i n ~ r  ark~rial/collectas systems 

and Wisconsin did not collect data an urban Interstatelother freeways and 

expressways. Table 1 shows the State distribution of  sites by functional class. 

Data were collected at  both static and weigh-in-motion (Wlt\n) scales in accrsrdanee 

with the Instructisns Included in "'Highway Performance Monitoring System Case 

Study Procedurai Manual - Truck Weight, January 1980,'' A breakdown between 

empty and loaded vehicles was not available for Florida WIM data since vehicles 

were not stopped t s  determine load status. However, weight values established by 

the State of Nevada bas a typical empty and loaded vehicle for each truck category 

were ussd to classify load status for Florida vakricies. These values were 

sdabllshed by Nevada khaough its own experience with WIM and static scales over 

the past few years, These values were tested against the TWS data source t o  

confirm their reasoneb%aness. 

Weighed vehicles were classified in one of the basic vehicle eaeegesries shown in 

fable 2 and Figure P, Originally, 2-axle, &-tired trucks were not included in the 

Study design, However, since these trucks were primarily included with the 

submitted data from the State o f  Florida, i t  was decided to  Include them in this 

report. Since weight8 of these trucks were mainly from ane State, they ware 

considered representative aP Fbsida. Alscm, i t  should be noted that single-unit 

trucks pulling light trailers (e.g., camper trailer and boat trailer) were cJassified on 

the basis of the pulling unit sinco the  HPMS v e h i c b  catego~ies do not differentiate 

single units with t h s e  trailers and informatican on axle spacing and type sf axle 

graupil%g for these trailers was not avaikable, 





TABLE 2, HPMS Vehicle Types 

Buses - All vehicles manufactured  8s traditionel passenger carrying buses w i th  2 

axles and  4 tires or 3 or mare axles. This category inclades only tradit ional  

buses "inctianing as passenger carrying vehicles. All 2-axle, &tire mini-buses 

96-muEd be classified as vans, Modified buses were considered to be trucks and 

were appropriately classified. 

Other 2-Axle, 4-Tire Trucks - This category includes - 
all 2-axle, 4-tire eemping vehicles, matar homes, vans, EL Carninss, Rancheros,  

ambulances, hearses, carryalls, and 4-wheel drive vehicles such as Jeep, Scout, 

Brsneo, Blazer and Ramcharger and power wagona, etc. This category was  not 

originally included in the Study design. 

2-Axke &-Tire -A--- - Phis category includes all trucks, camping 

and reereatior~ vehicles, motor homes, ete., having 2-axles and dual  rear wheels. 

- A l l  vehicles an a single f r a m e  wi th  3 or 

more axles in any configuration, This category ine%udes cancre te  mixer trucks, 

heavy dump t r u ~ l g ~ ,  large rnsitcror homes, etc., having 3 axles o r  more. 

3-Axle Combination Trucks - - All vehicles consisting of  two  units,  an% of  which 

is a pawsr unit;, which have e total of 3 axles. This category includes all 2-axle 

tractors wi th  %-axle semi-trailers (2%E) and sll 2-axle single-unit trucks with 1- 

axle trailerr; (2-11, 

%-Axle Tractor wi th  2-Axle Semi-Trailer Trucks (2Slb) - Only those vehicles 

consisting cad a 2-axle tractor, end a 2-axle semi-trailer. 

Other 4-Axle Combinstion Trucks --- - All vehicles consisting of  two  or rncsre units  

having a total of  4 axles in any configuration except the 2S2. 



This category ineludes 2-axle t'rucks with 2-axle trailers (2-21, 3-axla t rucks  

wi th  1-axla trailers (J-L)9 3-axle tractors with L-axle semi-trailers (3%) and 2- 

axle tractors wi th  I-axle semi-trailer srrd l-axle trailer (2SK-PI, 

3-Axle Tractor wi th  %-Axle Sernl-Trailer lrelcks (3S2) - Only those vehicles - - -- -v -==---------- 

consisting of a 3-axle tractor with 3 2-sx8e semi-traijer. 

Other 5-AxEe Combinetian Trucks - All vehicles csnsksting of two or rmre units -- .=- 

w i th 5 axEss In any 64snfiqurakisn except t he  3S2. 

6 or Mea-e Axle Cornbination Trucks - All vehicles cawaistfngi 08 twa  OP more ----.------- -. "- - - 
units wi th six or mere axles En any coasfiguratirrsn. 







Ths results of $he Case Study are based nn an analysis o f  280,075 vehicles which 

were weighed at  68 si tes in s ix  States, The results show seasonall coverage far 

winter (~ecernber/Janwary/F~ebrua~~y)~ spring (M~I-c:h$April/Mafi sulnrnes 

(3une/Suiy/August$, and aut~amra (Septesrrber/~c$ober/b,jovesnber). Daily caverage is 

ahown for both weekdays ~ n d  weekends, i-doad~ly coverage i s  for hour OCa  idnig night 

t o  3:OQ a.m.% to  hains 23 lk$:00 p.m. t o  mrdnigtrt). 

Vaa-iorss mathods o f  sttsdy data analysis were  considered. Fer instance, statistical 

techniques t o  teat &]?is significance of  the data were investigated, t-bawever, s i r~ce  

t h e  Study was not based on a random sample, the tests and the resulting confidence 

statements would be meanirrgless. Also, wsightinq the data by average annual. daily 

traffic (AADT) or dainy vshiela miles traveled (DVMT) v o l u i ~ ~ e  groups was 

considered, This approach was nat feasible due to  t h e  fact  that the Study s i l cs  did 

nut %end themselves t o  eavasage o f  a range of AAUT or DV1d-r groups since the 

Study was not dasige~ed to gather infarmation cm this basis, 

Due t o  t.kae limitations o f  af.atls"%ica8. and gether methods a~f analysis id was decided t u  

adjust t h e  data far obvious errors a~%d ur~representative weigl3ts and base Lhe Steedy 

resuits on sirnple averages, AI%. vehicle weights nmre than two  standard riievjatkar~s 

from the mean for each vehicle type for empty,  loaded and narl-commadi1.y 

mtsesemevst trucks were eliminated from the data base, I t  was -&it %hat tkrs  would 

give the  most representative weight in each %rehic$e category, 

The first part of  Seetian IT1 presents a timitsd arnoi~rlt o f  data for all vctricle types. 

For ease 0%: presentation and to  i9lblistrale t h e  tygse o f  detailed analysis which cnamld 

be conducted, &he seeend psrt of  th i s  aecthas~ deals with the Study R ~ S U I ~ B  RB 

illustrated by orac vchicf.e type--~?ao 352 (J-zxle! tpaetor wi th  2-3xkt3 a;eani-=t,rerler), 

The JS2 was chaser7 far pa-asantathera fnr a variety of  reasons, First asbe% forcm~erst, 

!;!re HPM% Vehicle C:Easaification Casa Study sh14ws t h ~ t  t1-t~ V ~ O I ~ C I B  has the highest 

percentage distribtitlorr In kF3c traffi:: sirearn of  31% ! l e ~ u y  truck9 jicP088 ftinkftion~3l 

systems and design types far nearly every season of  the year. Second, it is 



eonaaeeretl b y  rnany es  Lets typical Faeavy tr~rek which carries a large percentaqe of 

t he  freight moved esr-i the Natiat3's highways and acca%unhs Csr the highest DVMT o f  

cnmblnatian vehicles. I t  also accauapls foe tkaa highest number o f  trucks weighed in 

each Stat3 with the exception o f  F&orida, which weighed a large number af  light duty  

2-axle, /&-tired single-unit truckse 

Consideration was givsn to  using an average vehicle weight per State iw  this report  as 

opposed tss U S ~ F ~  !JIB average o f  R%% vehicles weighed, I t  was decided t o  use t h e  

avwage o f  all vehicles weighed due &a Lhe biasing o f  data by States which ~ o n t r i h ~ t e d  

only a few vehicles t o  wnawy of  the ssasonaE, we~kday/weekend, astd trourly 

breakdswns. 

Tkrsuqhcsut this section, the fallowing definitiorss apply: 

1, Avereye Grass Weight Cavesege weight o f  a vehicle) =: 

Suan sf aEI Vehicle - - W e x k s  
nf Vehicles Weig&d 

kJQ1F: ---- -*-.> 
Fgr ciarity purposes it was decided $a  resent data in th is  section 

for all ilehisles reqdrdless of load status Qernpty, lebeded, non-commodity), 

2, Average WeeBgday ihjeigtrt (average qrsss weight ef  a vehicle weighed osr c* 

weekday) :: Sum of  - ---- A11 - Weekday -.-- - ----- W e i e  
-en-- -~- 

Kurvsber ~ s f  Vehicles Weigkwed on Weekdays 

3. Average Weekend Weight (average greae weight 07 a vehicle weighed an a 

weeker~rl day) -- %n.e of  AEI Fkdeekand W --- 
R G ; ~ - G ~ - ~ - R ~ L Z E S - ~ ~ *  ore Weekends 

4. Average Dsy Weigh--,?+ (average gross weight of  a vehicle cn arr average day) = 

5 x (Aversge iVe "--. !-at) - -+ 2 x {Average Weeker-a - 
a 

NB Ik: Wr! tise "i.abI~a, t h e  average dsy weight. was not ealculeted unless ----" --- 
weiqhiieq was daae?e ~XI both weekdays and weekends fer each iwdivida~al 

CL~~E!LJOP y 7  

5, Fn\pey Vs%iicl2 - Vqi]Sc!e not carrying a payleaad, 
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3. combination - 4 axle other than 2S2 

These vehicle types siacmwad a vehicle weight decrease of  8-14 percent: on weekerads. 

Table 8 shows that at1 csmbinatisfr! trucks had the llighest average gross weight 

between inidnight and 6:00 a m .  arsd the Iswest average gross weight be tween 18:00 

a.m, and 6:OQ p.m. Tkae table shows tha t  2-axis, &tire single-sdeait trucks had the  

Peaat variation by hour while 3-axle or more single-unit trucks had the rreost 

varia&iar%, 

Table 9 shows that  moat of the  vehicles sampled were loaded, This includes buses 

which were lrraded 78 percent sf tO~e time. singlo-unit  trucks loaded from 48 t o  62 

percent  o f  eFle time, and br-embination trucks loaded 71 t o  8 1  parcent o f  t h e  time. 

352 Weight Variation By Fcn -- 

A suenfnary of the 332 waig!-8% variations ainang functional classes is shown in 

Figure 2, The varistion in average day weight is broken dawn by season in this  

graph. 

Far all functional classes combined, evesage day weights did rsot vary significantly 

from season t o  season. The maximum difference wart 2,700 pounds or 5 percent 

between the seasons with t h e  lowest weight rsccurring in autumn and &ha highest 

weight occurring in spriwq, Far all functional classes and all seasons c~%mbirmad, the 

average day weight o f  a 352 was 55,524 pounds, 

Seasonal variation within each functionel elass showed rnsre significar~t 

differences, For ins tance ,  t h e  urban minor arterial and collector systems showed 

the largest variation (6,347 pounds or 15 percenk from spring t o  autumn) and the 

rural lnterstata System showed the %east variation (1,379 pounds or 2 pereer-dt Fram 

ehm$umrs ~ C P  spring). In genert3%, the urban ayskerna showed greater variation by 

season (8-15 percent) than  t h e  rural aysterns (2-9 percent). 

Ht is: interesting t o  note that t he  greatest average day weights of a 3S2 for all 

seasons combined eecajirred an $Re rural Interstate and urban other principal 

arterial systems while the  lowest weights rlsccurred on t h e  rural and urban minos 

arter$al/collector systerrrs. The difference between the lowest and the  hfglaest 352 











weight by furrctissknel c k s s  for eli masons cambioad was I t I J2 l  pounds or 22 

pwcsnt batweon t~rberr other ~rlncipaE arterials; e r ~ d  urbarr mSr1ar 

a~teriaiajcoBBeetars~ 

Figurea 3 and 4 show the s saao~1~1  vasietlfsr-~ of k8-Kip oquiva$arrl axie Foada (EAh-.) 

derived from LIE axle cssfrPigucr;*tian and woigk~tr; of  352"s. 7 h s  EAL" are brakerr: 

down by PunetienaB cias3 for boi I ]  flexible and rigid pavemsnfs. 'The EACs fnklewed 

the same general petkern as &he average day weights, althaiijqh some diffk3re;nces 

existed bue t o  the d'fect of equivalency factors assid axle groupings used &a 

calccalate EAE-%* For a 1  f~zwczianel classes combined, it can be seen that there was 

about a 15  pereenk variat'aon between t h a  aeeaorps, Alat-I, there were sigc~iflea~~t 

P%snctiana& elass differer~ees. 

Far 3SliT"s, t61a largest seasonal vsaiei.ion in %APs was on the urban other principal 

arterial sys t~rn wkth approximately 50 percent differer-irze hetween aucumrt and 

surnrner& 7~he lowe& 352 seasonak variation was ss-e the r.krr8.i Irltersk,ate 8ysL~i-n 

where only a LO percent difference existed between winter and sprang, The urban 

systems showed qreakar varistlon by s;i888ofi (14-52 percent) thar-a tkfc rural systelns 

(10-35 psrrergti. Far the  totel af at1 seasons, t h e  greatest EM._% swme 091 the urban 

ather psincipai areesisl system which ke appraxienateky i O h l  percent greateru than the 

leaul",whiobr were an tha urban ~nkrlor arterial and esllector sj~aterns, 

IIE selrnn~ary~ I& c ~ u l d  be said thak 352 average day &!eights arsd EMPs were highly 

depealderlt orr Cunctiorra% elass. an p&u,ticula~, averbge day weights were 

significantly lower and had larger ssaaunai dlfferonrcs on !.he lawsr gsrt-des 

Functiat-r~l sye$an-~so Phja points s u t  the r~eed t o  have adequate coverage of  $he 

lower order s y ~ t ~ r t l s  for truck v~eighing efforts, 

IRe variation by fiilr%ctranei class of ~JIB i ~ v e r a g ~ ?  weekd~;y  weight8 8r1d average 

weekend wsFghts far 352"s i s  shown in Figure 5,  I h a  sverage weekered weights were 

~ok~sIstenk!y kigi-iei4 thsn khe rwtaraqe weekday weights far every funetinnal class 

excepk. rwal minor ar~arawis/caliec&ars tuk%ere t h e  ~teekday weights are3 less t k a ~  

I / Z  percenk higherL The cjseateat diftersnce k.,etwe~n weekday and weekend 

Q C C U ~ E ' B ~  0t-t the urban other principal ar$e~baS aystas.n where  the weight  eat s 55% 

\%@as 12 pascent B~iqhsn art the w~ekarrd .  %Re rural syateims range f r o ~ a  k / 2  t o  d 
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FIGURE 5. MEEKDAY VERSUS MEEKEND AVERAOE ORBS$ WEIGHTS 

I W  FbONCT%6REAb GLASSIFICATIOW FOR VEHICLE TYPE 352 
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percent higher an weekends w @ ~ i l e  the urban systems range Prar-n 4 to  loer r ren t  

b~ighar. 

Figures 6 and 7 indicate h o ~  the EEACs for f lsxible and rigid pawemertta are 

affected by the difference in the  suerage weekday and weekend weights. The 

EACs followed the same pa t t~r rb  as the weights w i th  the  EAPs an weekends higher 

than these on weakdays for evePy functional elass, The gseateat difference in 

weekdaylweekand EACs sccuerad on the  urban oeker principal arterial system. 

This system had abasut 35 percent Righer EAL"s sn "ee eweeksnd, The urban minor 

erl%rrlel/ceillectm systems had the  least variation between wcseekday snd weekerad 

(about 2 percent). The urbsr-s systems again showed greater ererbLluna than the 

rural s)tst~tns, While the w~akand EACs range from 2-35 p ~ r c e n t  i3lgheg. on the 

usban systems, they range Ccam 8-15 percent higher an the rural systems. 

Otk-~er breakdowns sf weekday and b~eekeaad data were explored t o  detgrmina the 

consbatency o f  the hhgker weekend ~~sigt-ots for 352"s. Figure 8 shows the average 

weekday weight, everage ~teekeksd weight, and average day weight of  a 35% far 

each season fer akt funetIsna% classes tsamblned, The weekend weights were higher 

then the  weekday weights 'for each seasan, The average weekend weights were 

about 4,900 pounds $9 parcse~t) higher in winter ,  spring, and summer and 5,699 

pounds $11 percent) higher in autumn. 

A breakdown by eaek State involved in this case study was examinede Figure 9 

shows ttre camparison of t h e  everaga weekday and wsekend weights of  a 352 by 

State. Eash participating State seaowed the same paktesrn af h i g h e ~  aversge 

weekend weights. These &!eights ranged from 5 $0 13 percent higher by State than 
.- 

the weekday weights. B he greatest difference En the ~ s i g h t s  occurred in Florida 

where &ha evsraga weekend weights were 17 percent higher. 

352 Wslgkt Variation By Functional Syatern and Hour -. --=-- 7 ------ 

To examine day ~el-sus night variations of average weekday end ~ t e e k e n d  weights of  

e 352, the weigk-ets were compared by hour o f  $ h ~  day. This cornparisen is 

ill~rstrated ips Figure 10 $01- each seaasn for ell functional syster$is c ~ n ~ b i n e d .  Eash 

season showed a similar trend, Weekday weights decreased during t lae: middle of  

the day end increased at night while wea29end weights remained mare eonstelat. 

Also$ the average weekday and weekend weights: closely approxirnetsd one ancuther 

during the %ate nLgRt/ear$y morning Re~srs. However, beginrsing about 9:BO a.m., t h e  



FIGUSE 6. MEEKDAY VERBUS MEEKEElB 18-KIP EQUIVALLHIT AXLE LOADS (EALI 

FOR FLEXBBLE PAVEMERT DESBCM t~ = 9.5 anD sn = 5.1 
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FIGURE 27. WEEKDRY VERSUS MEEKEHD l@-KlP EQUIVALENT AXLE LOADS (Ebkl 

FOR RIGID PAVEMENT DE816H tP -- 2.5 AND El -. 9) 
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FIGURE 8, WEEKDAY VERSUS WEEKEND AVERAGE GROSS #EIGHTS 

BY SEASON FOR ALL FUMCTlOMAL CLASSES COMBINED 

FOR VEHICLE TYPE 382 
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FIGURE 9, WEEKDAY VERSUS WEEKEHD AVERAGE GROSS WEIGHTS 
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average weekday weights decreased in c ~ r n p a r i s ~ n  to the weekend weights" The 

greatest difference oeeurred at  1:00 p.m. in the winter where the weekend weights 

were 20 percent higher than the weakday weights. The hours, in which the  

maxiniamm weight differenegs between the average weekday and weekend weights 

L L ; C C U ~ P B ~  are indicated in this figure, 

A%so, the  variakkon o f  the weights during an average weekday wes gras"ksr than the 

variation during an average weekend for every season as indicated in the  figure. 

Ths variation between $ha highest and lowest everage weakend weights was 

extremaHy eewsistent at P4,6 &a 14.7 percent far every season, t-!owever, t h e  

variation for the  aver~qe  weekday weights ranged from 16 percent in summer t o  22 

peascsnt in autumn. 

In general, the average weekend weights were higher thaw the avsrege weekday 

weights, Tha highest average weekend wsighta~ for one hour ranged from 61,558 

pounds (autumn) t o  64,127 peunds (spring) while the range o f  &Re kighase averege; 

w~akdey M J Q ~ ~ B T ~ s  ~ 8 8  $8,327 pounds (summer) ta 60,607 pounds 68pring). The lowest 

avsraga weakai~d weights for one hour rang@$ frasn 53,723 pounds (autumn) &o 

55,909 pounds (spring) while the range of  the lowest average weekday weights was 

44,89Q pounds (auts9rng-a) ka 51,289 pounds (spring), 

Some of  the reasons for the difference in average weekday end weekend weights; o f  

352"s by haur can b s  seen in Figure I1 whicks illlustratea payload we@ght variation by 

Eaot~s far e 552 for all fiai%ctionaB aysksme combined by weekday and weekend. The 

relationship between weekdey and weekend by hour seems t o  be sirnl&aP for bath 

the average payload weights and t he  average gross weights, I~OWBVBF~ the greatest 

difference b e t w s a ~ ~  the weekday and weekend average payload weights was 2,562 

pounds (4:QO p.rn,) while ths difference in the average gross wehghts a% the time 

wee 8,004 paeends (Figuse 10) which is aver 288 percent higher, Therefora, i t  i s  

assumed that &$a higher weights an weekends were not caused entirely by an 

increase in aecaraga payload, I t  appears that  s~et only was the average payload 

heavier on weekends during daytime hours, but the percentage of laadad 352s was 

skgnifieantly higher: on weekends- 





Weight variations among design types of highways far 352s are shown in Figure 12, 

The average day weight "b shown for each season sf the year. 

There was only a slight variation in average day weight from season t o  seasen when 

ail rural design types are combined and when ell urban design types are contbined. 

I w  &hi8 ~ 8 ~ 8 ,  spring had the t~ighest average day weight for both rural and urban 

areas. Rural das"gn types exhibited a maximum of 3 percent (about $600 pounds) 

seasonal difference while urban design types  exhibited a maximum of 7 percent 

difference sr ai2out 3908 pounds. Overall, the rural and urban weights l o r  ail1 khs 

seasans combined were agsp~sxima&;aly the same $01- 352%- 

Seasanal 352 weight data wikhh each design type, on &he other bend, sk$owsd 

esnsideasble variation, The largest variatiorl betwean seasons was on urban 2-lane 

highways which showed 20 percent sr 8,298 pounds difference between sumrnar and 

spring. The leaat variation was on rural Reeways and expressways with a max"amum 

o f  1,387 pounds or 2 percent difference between seasons. These results are very 

similar to those praubusiy disctrssad For the urban minor arterials/cel%ectars and 

rural Interstate functional elasses. 

F 

FOP' all seasons esmbined, the  average day weight of a 352 was greatest an urban 

sther multilane highways and %east on urban 2-Henn roads, Thk difference 

amounted t o  10,339 pounds ar 22 percent. 

ekd -- 

A cornparsion o f  average weekday and average weekend wsighes far 3S2"s by design 

type is displayed in Figure 13, As with the  functional classes, the average weekend 

weigh8.s were higher for every design type. The urban other muHtHlane system 

ahsawed t h e  greatest welgkst increase from weekdays t o  weekends (13 percent) end 

the earban 2-Eswe system showed the  Eeest increase (2 percent). I t  is ir2teresting t o  

rleta %hat the  hQhg-sest? average weekday weight caccusrsd on rural freeways and 

expressways while &ha highest everags weekend day v.crsigRt occurred an urban other 

m u l t i l ~ n e  &ighwsp#s, 





FIGURE Is, @EEKDAV VERSUS UEEREMD AVERAGE G R Q 8 8  RElGHTS 

BV DESIGF4 TYPE FOR VEHlGLE TYPE 382 
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Table $2, WsskdnyJWe~kend  DEsbrEbutkan o f  Average 

Paylaad Weights for Vehicle T y ~ e  352 

'Tabla 13, $8-Kip Equivalent Axle B-oeds (EAL) for 

Flexible i3avej.n~ent Besiqw by Season and Functional 

C&assif Ecatir%r% 

Table 14, 18-Kip Equivalent Awls f-sad% (EAL) for 

Rigid Paverrzerrt Desigr~ by Se88c~t1 8nd FunetionaE 

Claasifieat ioil 

Tabhe 44 ,  28-Kip Eqf~ivalent Axle Loads (E 81) for 

Flexible Paverne~t  Design e-B y Sesson, 

Funectiicasmal Clasaifieat'ac-hn and WeekdayjWaekend 

Table Y 4, kR-Kip EquibcaEant Axle t-oeds &E A!.-) far 

Rigid Pavement Design by Sea~on,  

Funet'aof sal Classifkcatnan and WsekdayjWeeksnd 

Table 17, Seasonal Variation in Average %2"~ress WaQqhts by 

Design Type 
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Fuesctil~na! system average g ~ e ~ s s  weiqhts for all vehicle types are presented in this 

appendix far season aP the year arad day of  the week. Due to  the smaB1 ~rksrr~ber o f  

vehicles weighed in some hou~s, fu~ct lonat  s y s t ~ m  st~.at,ifiea%lan by Rsur o f  the day 

for 888 vehicle types exr:ep$ 3S2k is shown for only combined seasosls and days o f  

$he week, Complete functional syateirr hourly data is presented for 352"s since 

generally ss~fficient neimbers of  352"s ware weighed, However, eautiosr sFsou1d be 

exsrcised in usirag the hourly data for 3S2's on the %t3wer order fbnnctisnal eysterns 

since these systems contained the $east nursgberp of 3STs that  were weigtaed, 

Functiosrail systetm 4.8-Kip equivalent axit;. loads (EAL) are also preserated far ear:!% 

vehicle type by seasan a f  &he year end weekdayl~eekend, Particular attention 

should be paid ta the  arulmbec of vehicles assaciated witla each EBB!._ valtsa and 

appropriate judgement made oil its useful~ess on a nationwide r % ~  State by Stake 

basis, Hourly EAL values were not produced due t o  their  Bii-s-aiCed tdsePk~Eness and t h e  

lack o f  sufficient data. 

In order to  keep this appendix t o  a manageable level, or~lgs S B ~ S O F B B ~  and day  o f  week 

data are presented for design t y p e  end Lirnited State data is giver). Additinria! 

design type and State dats! are available upon request, 
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