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An effective highway transportation planning process is the basis for, 
and is a. necessary continuous part of efficient highway transportation man­
agement. This series of manuals and aecornpauyjng computer programs 
were developed to provide guic:lPiines for establishing a system and the basic 
data colle.ction progr:uns and analysis that are a necessary beginning for 
accomplishing such it planning process. This series of manuals includes: 

L Outline of the Highway Transportation P]anning 1~rocess 

i. Guide for a Manual of Instructions for Road Inventory 

3, Guide for a, Manual of Instructions for Traflic Surveys 

1. Guido for a Functional Classification of Highways 

,>. G-uide for a J\famml for Higliwr1y Adequacy Rating 

6. Measuring Highway Improvement K eeds and Priority Analysis 

7. Computer Program User's Manual 

It should lm a.cknowlcdge<l 1hat many of 1.lHi proci,durcs as described in 
these m,muals ha.ve h;,1m taken from, or patterned rLftcr m1mcrous published 
som'ccs. Included in thc"c t"onrcec1 are publications of the U.S. Federal 
Highway Administration, State Higlnvay Departments and the U.fL National 
Association of County Engineers. 

This manual (tcscribcs in deta.il the process for inventorying the, use of 
highways. Included in t.he iiw<:ntory is the volume, <footri1mtion of type, and 
weight characteristics of the traffic nsing Uw highways. This infornmtion 
is needed during tlw procP:,s of planning, designing, and operation of an 
cffici(~nt highway program. 
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· THE TRAFFIC INVENTORY 

A. INTRODUC'I'ION 

The planning of 9. highway improvement 
program should start with a foundation of 
knowledge about the physical miture and use 
of the existing highway system. This infor­
mation is collected during the inventory pro­
cess. This includes the inventory of the 
physical features and condition of the high­
ways, as well as the use to which each section 
of highway js put. The inventory of the 
physical features and conditions are subjects 
of other manuals. This manual will outline 
the procedures to inventory highway use. The 
manual will be in three parts as follovvs: 

l. Mechanical Counting-This section in­
cludes instructions for making traffic volume 
counts. 

2. Ola8siftcation Counting-This section in­
cludes instructions for making the necessary 
counts to determine the distribution of motor 
vehicles by type using the highways. 

3. Truck W dqldn.g-This section includes 
instructions for undertaking a truck weighing 
program to determine the weight character­
istics of the different types of motor vehicles 
using the highways. 

The inventory programs as described above 
·will provide the minimum basic information 
needed to plan and operate an efficient high­
way transportation program. 

B. METHOD 

This manual will not make recommendations 
regarding the organization that will be needed 
to undertake the detailed operational proce­
dures for accomplishing a traffic inventory. 
ThesP are normally problems that have to 
consider local conditions and organizational 
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practices for solution. It is the objective of 
this manual to assist in determining the num­
ber and location of counting or weighing sta­
tions that will be needed, and the length of 
time that each should be occupied. Also, in­
cluded are examples of field forms upon which 
the traffic data should be recorded, and the 
instructions for completing these forms. These 
formats must be used in order to utilize the 
package of computer programs that have been 
developed to analyze the data. See the "Users 
I\fanual for Computer Programs" for examples 
of the outputs that will be produced by these 
programs. 

The traffic surveys as described in this 
manual are comprehensive in scope and are 
recommended when a new territory or country 
is being studied for the first time. Such an 
extensive program ms,y also be considered, if 
a resurvey is being made after a lapse of 
counting for several years, or because of a 
major change in economic conditions, etc. 
After the comprehensive tmffic survey has 
been underway for three or four years, under 
nonnal conditions, it can be substantially 
reduced. 

The Highway Planning Department should 
continually evaluate the costs of collecting and 
analyzing different types of data. These costs 
should then be compared to the value of the 
uses to which the data are put. If the costs 
of collecting a certain type of data exceeds 
the value o:f its use, one of the following solu­
tions should probably be considered. 

1. The program should be reduced in pro­
portion to its need, and or, 

2. A cheaper method for collecting the in­
formation should be explored, using latest 
technological advances. 



t MECHANICAL COUNTING 

A. INTRODUCTION 
The volume of traffic that is using each sec­

tion of highway is basic information that is 
needed in the planning, design, maintenance, 
traftlc control, programming, and general tLCl­

min-istration of n high,va.y progrnnL There­
fore, the objedi ve of a mechanical traffic 
counting program is to obtain, at a minimum 
of cost, tho data that is needed to malrn est-i 
rrmtes of tmffic volumes which are within ac­
CHptah]e tolerances of rwem·,wy_ 

A bso1utc accumcy in measuring trnffic vol­
umes on !Wery section of highway would ee.­
quire counting vehicles continuously on those 
sections. Such a, program would be pro­
hibitively expensive. 'IVith the recurring pat­
tern of traffic flows, clitily, weekly, and 
seasonally, it is possible to uti1ize recognized 
statistical toelmiqueH 'which will provide vol­
ume figures for a minimum expenditure of 
manpower and money with the desired degree 
of accuracy. 

EstimatPR of trnilic volumes utilizing these 
fodmiqnes can be made by correlation of in­
formation obtained at selected locations repre­
sentative of many ki1ometcrs of highways 
where traffic: is counted. The three types of 
mechanical traffic counts are: 

1. Oontinuow, Omtnls-These counts are ob­
tained, a.s 1he mulle implies, at locations where 
an anlomatic vehicle detector or sensor, re­
corder, and somot.1mes rn:cmory device arc in­
stalled to count and record the number of 
vehicles passing a Iorntion during- each hour 
( or some lrn,ser period if desired) for each d a.y 
throughout the _yPar and normaJly over a num­
ber of ymtrn. 

2. Seasonal Oounts-~These uounts are made 
on snctions of highways to determine which 
seasonnl traffic paUcrn or group the seetion 
belongs to. Normally, a.fter the determination 
has been established, the count is discontinued. 
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'l'hcsc counts arc made using automatic traffic 
detectors and recorders, usua11y for seven con­
secutive days and repeated on a predetermined 
schedule of six, or t·wel1:e tinies each year. 

3. Omrnrage Oounts - These counts are 
needed at each location that an estimate of 
:\DT is desired, Traffic volume infomntion 
is ne(1iirnl at sufficient locations to be rcprn-­
sen1.ati ve of each significani section of each 
system of highways. Automatic traffic de­
tectors and recorders may also ho used at thP.se 
locations, installed for a period of 21 or 48 
consecutive hours, usually once mi.ch year, lt 
should be notccL hovvever, that the smaller, 
accumulative (non-recording) type mechanical 
counters are usually used to make coverage 
counts of short (luration. These~ accumulative 
counters are much cheaper, easier to haul, and 
require less time to put into operation and to 
pi(,k up. The di,mdvantage is that the counts 
arc not mechanically recorded at periodic 
intervals. It is, therefore, morn difficult to got 
counts of exactly 24 or 48 hours. It is also 
more difficnlt to detect if'. there ha.s bcrn1 an 
r.rror in the count. 

The 1mrnber oi' counting locations tha.t any 
country will need for comprehensive covcntgc 
will depend primarily upon the rlivni'ity of 
trnvl'.l paJtc~rns within lhe eountry. An of­
fic:ient and acctiratEl method for detBrrnining 
the traffic patterns and guidance on the nmn­
ber and location of count stations are de.scribed 
in the "Guide for Traffic \T olunw Counting 
J\fa.nrni.l.'' This guide wh.ieh was prepared by 
the U.S. Federal High-way Adrni.nistrntion, 
inclmfos (letaifod guidelines ou procedures to 
follow for developing an efficient mechanical 
trafffo com1t..ing- program. 

R METHOD 

A copy of the "Guide for Traffic Vo1ume 
Counting Mamml" is included as Appendix C. 



II. CLASSIFICATION COUNTING 

A. INTRODUCTION 

In order to be able to plan, design, construct, 
and operate an efficient system of highways, 
it is important to have accurate estinmtcs of 
the pres,mt and future traffic dcmarnl on this 

This needed traffic information i11-
clrnle>s traffic volumes, physical chan1ctcris1.ics, 
and weight characteristics of the higlnvay 
travel. This section of the traffic inventory 
irm11ual eoncerns dete.rmining the distritmtion 
of Yehicles by type that are using each sec­
tion of higlnvay. 

Vehicles 01' different sizes ancl ,veights 1rn:vc 
different ope.rating characteristics which must 
be considered in highway design. Besides 
being heavier, trucks generally are slowe.r and 
occupy more roacl sp:tcc; and consequently, 
impose a greater traffic load on the high-vrny 
than do passenger vehir.lcs. The onmll1 effect 
on traffic operations of one truck is often 
equivalent to severa1 passenger ,-ehicles. Thus, 
the larger proportion of trucks in a traHic 
steam, ihe greater tlrn traffic load, and the' 
more highway capacity is required. There­
fore, thl,; information is of particular im­
portance -when determining the geometric and 
structural design of Che highway facility and 
in determining its economic values. It 1s aJso 
ba.si<: to the determination oI ton-miles of 
commodity movement highway, and is 
necessary infon11ation for the solution of most. 
all highway eeonomic and design problems. 

B. METHOD 

At the present time the primary method 
used for motor vehiclo classification is by ob­
,;prvalio11. Manua]ly counting the distribution 
of -n,hicles is grnerally considered expensive, 
and more efficient nrnrhino metl1ods lian: hePn 
devPlopocL However, most existing classifica­
tion eo1mting program:' arc still being accom­
plished using rn:mual meth(J(b. 

') 
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The program outlined below may be consid­
ered as a maximum practical scopB. It is 
recommended on]y when a ne,v tcnitory or 
country is being studjed for the first time. 
The recommended number of stations and 
duration of counts for a comprehensive pro­
gram are tts follows : 

1. At continuous count and seasona.l control 
stations located on marls having an average 
volume of 2,000 or more VPhides per day, 24-
hour couuts on two wel!kdays; one Sr1tut'day, 
and one Sunday, am marle four times a year 
seasonally spaced. This would total 16 full 
days count each _year. 

2. At the remaining continuous count sta­
tions, 16-hour, ordinarily at 6 a.m. to 10 p.rn., 
counts should be made on one ,veekday, ono 
Saturday a.ml one Sunday, four times during 
the year, seasonally spitcrn1. 

3. At the remaining seasonal control sta­
tions, 8-hour counts, ordinarily 10 a.m. t.o 6 
p.rn., should he m:Hle on one vrnekday Iour 
tinws during Urn year, seasonally Rpaced. 

4. Classification rlata may also be collected 
for special requirements as needs of /he Jijgh 
way department. Such special studies arc 
usually to JJrnvi(le information on a. one-time 
basis rather than continuing basis. 

5. Vehicle c1assitication counts should, also, 
lH, made in conjunction with tlm truck weight 
study. ;\s a mininnun, ch1ssificaiion counts 
should be made during tlrn same period as the 
weighing operations. It is desirable, however, 
that the classification eounts should be made 
for a 24-hour period encompas,;ing the period 
in v.chieh weighing operations are conduded. 

fi. A ftnr 2 or 3 yearn dnta arc avnila ble 
using the ahovc sdwdule it should he statisti­
cally analyzed to determine hovv rnud1 the 
program mav be rPdncecl without signifieantlv 
rr:<hicing th; accuracy of the data. ' " 



The data col1cdccl for this Rt1H1y should be 
coded on Form CVT L See Appendix A for 
a copy of this form, (Sen page 13.) The in­
structious for completing this form follow. 

C. FORM CVT l CLASSIFICATION OF 
MOTOR VEHICLES 

Form (IVT l is the field form upon which 
motor vehicle cl,Lc,Sification count data exe 
codr(l. Detailed instructions for completing 
this form follo,v. 

KoTE: CodP n zero under any colu1t111 whrrP n 
numiJer [,; not 1wPdcd. 

CARD TYPE--COLUMNS 1. & 2: 
'fhe code 40 will be preprinted on the forrn:o, 

It idcntiiies the tnm of card to 1m n~ed for 
recording motor vcbide cfassification data. 

D:\.TE-COLUMNS 3 THHOUG-II 8: T}w 
day, month and. _yt'a,· that the classification 
ccmnts arr, taken arc shown in these colunms. 

D~\ Y OF THE 1-.VEEK--COLlDLN D: 'rhis 
column is to show the day of the -week tlrnt 
the survey is made, rn,ing the folkm ing code: 

Monday =L Fri(l:,y '-" V 
Tnesday c.· }.I Satunfay =S 
Wednesday ='\V Rumlrry =D 
Thun,day =,J 

nrIL\..T!O\' OF THE COUNT IN DAYS­
COLlBL\ 10: This column is to shmv tlw 
number of consecutive days that the dar,sifico..­
tion co1tnt is iaken, For example, i.f the count 
is made for ouly one day, or fraction there.of, 
rt 1 woukl be ('.0(1P(l, if a count is made for two 
eon:oecui.i ve day:-, or fracti.ons thereof, n 2 

wonld be, eocled, etc. 

DISTRICT-COLUM:\S H & J;>,: Enter the 
Di.strict or E-\tatP Code: 

E,cmnple: 
01 TI11enm; AirPs 14 San Lnis 

(Korth Zonn) 1{} )fisiones 
02 Conlolm 1(-\ Santin.go (kl 
08 Tucm,ian fs~stero 
0--! ;,:(en cl O Mla 17 Enhe, 1:-'tio:o 
05 Sa1ta 18 (;1Jaco 

OH ,Jujuy 19 Buenos Aires 
07 .Santa Fe (Sou(h Zone) 
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08 La Rioja 20 Rio l\'egro 

OD San Jua.n 21 La Pampa 

10 Corrientes 22 I--i'ormosa 

11 Ca tam area 23 Santa Cruz 

12 N<'.uouen 
·-..! 

24 Tierra del Fnego 

rn Chubut 

STA.TIO="! NUMTIER-COLUThiNS Ul 
THROUGH 15: After tho vehicle classifica­
tion progrnm has been developed, the Ioca.tion 
of each stl1tion is usually plotted upon a map 
and gi nm a number. The station mpnbor is 
then coded under these columns. 

,JURISDTCTION----COLUMN 16:. Jurisdic­
tfon ( or level of government whid, }ms re­
sponsibility for the roa.d) is coded in thi:o 
co11mm. 

!f,wunple: 

1 Satfonal 
2 Provincial 
3 Depastmental 
4 Munici1_Jal 
D Mi]itary 

!i ~ational Park 
7 Port Authority 
8 Airport:; Authority 
0 Other 

ROUTE-COLUM:'fS 1'7 THR{HTGII ::lO: 
Enter the route number. Use the route codes 
which have been developed for the road in-
Yentory 

REFF:RENClf POINT -- COLU:.'HN8 21 
THROUGH S-1-: Record in these columns the 
reference point or milcpoint at which the 
classification count station is located, \'Vhen 
it i,:; cktcrmined in the field of the exact loca­
tion that a count will be made, the reference 
or milcpoint of this location can be dctennined 
by measuring its distance from tlie. nearest 
fixed reference ,vhich was loca,tcd during the 
fie]d inventory. 

DTRECTION-COLUMN 2/J: This column 
·will show the direction of travel of ti1c traffic. 
'When codes 1 ancl 2 a.re used, two JF'orms CVT 
1 am complete.cl, one for each direction of 
Cra i·eL 1Vbm code 3 is used only one Form 
CVT 1 is used. Code one of the following; 

L Di,,t.ribution of vehicles for one dirct:tion 
only (ascenrling mileage-The general dirc,c­
tiou u:c:ed when making the road inventory), 



2. Distribution of vehicles for orrn direction 
only ( descending mi1eage-The opposite gen­
eral direction used vd1en making the field in­
ventory). 

3. Distribution of vehides for hoth direc­
tions of travel. 

HOU.R-COLUMKS 26 & 27: Unckr these 
co1unms a.re coded the hours of the day, There­
forei the number of vehicles tha.t the 
station bet,veen midnight and 1 a.m. vvill be 
recorded on the first line. The vehicles that 
passed between 1 a.m. and 2, a.m. will be re­
corded on the second linci etc. 

PASSEKGER CARS-COL1J).fXS 28 
THROUGH Bl: The number of passenger 
cars are coded under these colummL 

PA'-TELS, PICKUPS & LIGHT TRUCK 
(4-TIRE)-COLUMNS 32 THROUGH :3fi: 
The number of panels) pickups and light 
trucks ( 4-tired) arc coded under these columns. 
BUSES--(;OLUMNS 36 THROUGH 39: 
The number of buses are coded under these 
columns. 

(2 AXLE 6 TIRE)--COLU.l\IKS 40 THRU 
42: The nmnber of 2 axle 6 tire trucks are 
coded under these columns. 

(3 AXLE SIXGLE UNIT TRUCK)-COL­
UMNS 48 THROUGH 45: The number of 
3 axle single unit trucks are coded under these 
colnmns. 

(2 AXLE TRUCK-2 AXLE TRAII,ER-­
COLUMKS 46 THROUGH 48: The nmnber 
of 2 axle trucks pulling- 2 axle trailers are 
coded under these columns (2-2). 

AXLE TRUCK-3 AXLE TRAILER­
COLUMXS 49 THROUGH 51: The number 
of 2axle trucks pulling 3 axle trailers are 
coded under these columns (2-8). 
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(3 AXLE TRUCK-2 AXLE TRAILER­
COLUMKS 52 THROUGH 54: The number 
of B axle trucks pulling 2 axle trailers are 
coded under these colmtms (3 2). 

(3 AXLE TReCKS--3 AXLE TRAILER­
COLUMKS 55 THROUGH 57: The number 
of 3 axle trucks pulling 8 axle trailers arc 
coded umfor these columns (3-3). 

(2 AXLE TRACTOR PL'LLING 1 AXLE 
TRAILER-COLU~I~S 58 THROUGH 60: 
The number o:f 2 axle tractors pulling 1 axle 
trailers are coded under these colmnns (281). 

(2 AXLE TRACTOR PULLING 2 AXLE 
TRAILER-COLUMNS Gl THROUGH 63: 
The number of 2 axle tractors pulling 2 axle 
trnilers am c()(led under these columns (282). 
(a AXLE TRACTOR PULLING 2 1\XLE 
TRATLER)-COLlJ)lXS 64 THROUGH 66: 
The number of 3 axle tractors pulling 2 axle 
trailers arc coded 1rn<for these columns (HS2). 

OTHER VEHICLE TYPES-COLUMXS 
67 & 68: The other types of vehicles that can­
not bo coded under any of the prcvimrn columns 
should lw. coded under thesci columns. 

CLIMATIC CO~DlTION-COLUMN 69: 
Tho climatic condition that exists dnring each 
hour of counting operation should be coded 
as follows: 

1 Good 
2 Cloudy 
:1 Rain 

C01D1EXTS 

1 Snow 
5 ]fog 

Describe under comments anything that 
may effect or be significant to consider when 
evaluating the counts. For example, an acci­
dent or a nearby section of the road under 
construction may affect the distribution or 
vohm1B of vehicles and should be noted. 



m. TRUCK WEIGHING 

A. INTRODUCTION 

As previously indimded, accurate estimates 
of present and :future ti-afi'ic rlermmd is basic 
information that is needed to properly admin 
ister a highway prograrn, Such an adminis­
tration requires making decisions on such 
matters as deshrn c1·iteria5 equitable tax bases, 
rc«ulation of ;ehicle o·neration, and the de-

'"' J:' 

termination of the relative posit.ion of high-
way transportatfon in the n:1tional economy. 
Vital information thP,t is needed during the 
evaluation of these decisions is to know the 
intensities and frequencies of loads being ap­
plied to the highways, the dimensions of the 
vehicle, and the commodities carried. 

Truck weight stmlies provide basic infor .. 
mation nccd~d for estimating ton-miles of 
cargo hauled via higlnvay, year to year 
changes in axle and gross weig·ht frequencies! 
and comparison of the characteristics of actual 
usage ·with administrative policies. These 
policies include allocations of highway costs 
and revenue, size and weight evaluations, es­
tablishment ~f geomPtr1c design criteria as re­
lated to the size and ·weight of vehicles, The 
collection of ,veight datft over time, also, pro­
vides important indications of changing pat­
terns in transportation by hi,ghway in com­
parison to other modes of transportation. 

B. METHOD 

The two general methods that arc currently 
used :for obtaining ,veight data arc permanent 
platform scales and portable scales. In coun­
tries which are initiating truck weighing 
programs it is probab1c that light weight port­
able scales will be initially used for their truck 
weighing- program for planning purposes, 
Portable- scales may be easily hauled in pickup 
trucks or other light vehicles. They c,m be 
easily moved and require only one man to 

operate each scale. Most portable scales can 
only ,veigh one encl of an axle, In order to 
weigh both ends of an axle, or all a.xles of a 
truck or truck combination simultaneously, 
two or more portable scales must be used in 
combination. Scales generally may be placed 
on the roadway or shoulder, and the truck 
wheels are positioned on the scale platform. 
For best results, scale sites should he prepared 
so that scale platforms rLre level with the road­
way. 

Platform scales are generally used at perma­
nent locations and primarily for the purpose 
of enforcing ,vcight and revenue laws. These 
permanent stations arc generally located at 
points selected to intercept the greatest per· 
centagc of truck traffic. These scales may 
have platforms large enough to weigh the full 
truck a.t one time or just single or tandem 
axles. If these scales are used to collect plan -
ning data then enforcement of the weight 
laws should be discontinued during this period 
of weiglnng; for planning purposes. This is 
to ensure obtaining an unbiased sample of the 
loading pract1ccs of trucks using the highway. 

1. Locating Trnck lVeight Stations 
Selecting a suitable site and proper in­

stallation of a truck scale arc crucial factors 
in obtaining reliable truck weight data. For 
all types of installations1 permanent and 
temporary there are certain basic require­
ments :for obtaining true weights, 

The weighing site should be located on a 
generally straight and level section of r~ad 
to provide the safety and case of operation 
that, is necessarv. The site should be per­
fectly level for,, a minimum of 75 feet up·· 
strca·m and downstream from the center of 
the scale. This will enable most all vehicles 
to be on a level plane when being weighed,. 
Tho centerline of the apprmwhes entering 
and leaving the scale must also be straight 



for at least the same distance to assure 
straight alignment of the longer vehicles 
w hi] c crossing the scale. 

Locating weight stations at the end of a 
long downgrade should be discouraged in 
order to avoid excessive braking to stop. 
Brakes will sometimes catch fire on a heavy 
vehicle that is required to stop near the 
bottom of a long steep dmvngrade. Placing 
the weight stations at the crest of a vertical 
curve may be satisfactory if proper sight 
distance, a.lignment, and level approaches 
can be provided. The design and placement 
of prepared sites should be consistent with 
traffic engineering practices based on traffic 
volume and speed. 

Normally truck ·weight data for planning 
pmposcs is obtained by operating portable 
scales at various locations for short periods 
of time during each year. Portable truck 
weight stations should be located so as to 
provide data representative of different 
classes or systems of highways. Other con­
siderations in selecting station locations 
include traffic volumes, geographic distribu­
tion, functional classification of higlnvays: 
adjacent land use, and distances between 
stations. Stations should be located so as to 
minimize bias due to high truck volumes or 
due to specialized usage or other causes, and 
should represent diff ercnt vehicle type mixes 
within it system to the extent practicable. 
Care should be taken to locate stations so it 
is difficult to bypass the stations, 

2. Num-ber of Weighing Stations Needed for 
Planning Purposes and Operating Schedule 

The following may be used as a guide in 
determining the minimum number of rural 
stations required to provide sufficient weight 
data for planning purposes. 

Classification o_t 
Highway 

Principa1 Arterial 

Primary Arterial 

Kilorneters 
(Rural) 

Under 800 
800-2,000 
over 2,000 

Under 2,000 
2,000-8,000 
over 8,000 

No. of 
Station8 

3 
5 
7 

3 
5 
7 

Ulasli'iffoation of 
Highway 

Kil-01neters No. of 
(Rural) Sta.tions 

Secondary Arterial Under 4,000 3 
4,000-10,000 5 
over 10,000 7 

Collectors Under 8,000 3 
8,000-20,000 5 
OVeX' 20,000 7 

Additional stations may be added where it 
is believed the above stations are not sufficient 
to provide data representative of the loading 
practices on the different classes or systems of 
rural roads, 

3. Station Layout 
The following activities should be consid­

ered when laying out a truck weight station 
for planning purposes both permanent and 
portable: 

a-Sampling of trucks 
b-Interviewing the truck drivers 
e-..Yfeasuring activities 
cl-Weighing activities 

Vehicle classification counting is generally 
accomplished independently o:f the other 
truck weighing activities. 

When weighing trucks at night, it is abso­
lntely essentfal to have adequate lighting. 
This is necessary to enable the station per­
sonnel to obtain and record the data cor­
rectly and efficiently, as well as for the 
safety of the entire operation. 

Roadside signing is important for both 
permanent and temporary weighing stations. 
The signing should indicate that the weigh­
ing is for planning purposes only and that 
all trucks are subject to weighing, not just 
the heavier trucks and no penalties will be 
levied. As a m.inimum, signs should instruct 
truckers to reduce speed, advise that weigh­
ing operations for planning purposes only 
are in progress, and indicate turnoff points. 

A flagman will be needed to direct traffic. 
Signs should be a.ppropriately spaced :for 
the operating speed of the highway. 

4. Period of Operation 

If there has been no previous comprehen­
sive weighing program for planning pur-



poses, the following 1ruidcline shoul<l be 
folhwed: 

a. Each ;;tation should be operated 16 
hours, 8 hours during the period 6 a.rn. to 
ti p.nL, and 8 hours during the period 6 p.rn.. 
io fi a.rn., four tinws a year seas<ma,lly Bpacfltl 
on a ,ycekday. except that the night opera­
tions may he limited to thobe roads carrying 
an import.ant amount of commercial traffic 
during the night hours. Additiona 1 weigh­
ing may also be nmde on Saturday and 
~uwfay if it is belieYN1 that the loading 
characteric1ties o:f h·udrn nre suh~tantin11y 
different on rrnPb•rnls than ()JI weekdays. 

h. After 2 or 3 years chta ha,n.• beer; col­
h·cted using the. abovr~ schedule, it sl1ould 
he statistieaHy analyzed to detennim, if 
Lhere is a Rig111fkant dinercnce in loading 
practices heLwcon no111·s of I he day, :c:ea~om; 
of the year, ard rot1tl sy::;terns. If there is 
not a, significant variation in foe load.in~ 
prr.ctices the ahoYP schedule of operation 
can be ::luhstantially rrduced. 

fi. lV elgh!ng Procedure 

A properly installed and Hdjusted plRt­
:forrn sca1e is prohably thE> most ace:Fate 
11nd dependable mcH10d :for obtaining static 
weights of trudrn. Prior to eommem:ing 
weighing opern.tions the weighman should 
cheek the zen, load balance with no load on 
the pfatform; tlns chec·k shon ld also b(\ 1m1(1f-, 

frequent ly <hiring Y,eighing ope.rations. The 
total vehicle weigM and ,veights for each 
axle should be outRin~<l. It is imporhwt. to 
obtain weights of each axle: of a tandem 
pair. RPsearch has sho,vn tlrn,t the tot!tl 
weight carried by a. tandem pa.ir is not 
evenly distributed betwern the two axles. 
\Ycii.rhts for indi vic1ual axles of a tandem 
pair am obtained by splitting the tamlem­
\Vcigl1ing the truck ,vith one axle of the 
tandem on thr, seale and one o.IT. For laqre 
cornhinations, this procedure wifl require 
positioning the iTuck several timrs on the 
scR 1c m:ul taking scale rcarling:s for each 
position. Brakes shonld he releasPd hefor::. 
taking a weight. reading. 

w·eighing trucks ,vith portable sea.ks pre­
sents it m1mhcr of problems 11ot encountered 
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iu platform scale operations. There arc 
several va.rfations in portable scale set-ups 
t.ha.t. could aifoct act;uracy tlne fo weight 
tmm,fer even though a11 factors ,me favor­
able. The different methods of f'e.tting up 
portable r,ca.lci-; are: 

H. Two scales set in a pit so the platform 
of each scale. is level ,vitli the approi1.ch.cs. 
The pit, extends the hll width of the road-· 
way lane or approach nncl the sca.les arc so 
placed that the> outside wheels of an axle 
when resting on the scale platforms will 
rrnTy the entirP weight bearing on that axle. 
By adding the W(\ight readings for each 
,;c,i1e the total weig-ht of ilic n,xk- is obtuine<l. 
Erich axle of a truck or crJmhination is 
weighed :ocparnLely a.nd when a.dtlcd (og..thcr 
,,vi1l gini the total weight of the !ruck or 
corn bim1tio11. 

b. 'T>"m scales set on a hard level surface 
with short ramps on each side of each scale. 
1Vhon a truck or combination is weighed on 
this set-up, rnch axle while being weighed 
would he elevated several inclrns above foe 
other axles. Oh.-iously there. would be trn 

undesirnble we1ghl ti·a,nsfol', especially wiLL 
liquitJ or fluid loads. 

c. Two scaJcs set on a 1rn.rd level surface 
with long nunpnl planks on mwh 0 ide of 
each scale so that both axles oi fandcm;o: 
would be at tlw :-:ame clcva.tion ·while each is 
being weighed. This method is an improvc­
mellt• OVPI' rnr:1 hod "b" but therA may still 
he considerable wPrght. transfer as each :i.-:fo 
is mov0rL There arc many types of springs: 
rubber 1mmpcr8 and axle suspensions t11a.t 
fnrt.licr complicate efforts to securn trne 
weights on scale set-ups using plimks or 
short ramps. 

d. The preferred method is to lrnYe four 
or rnori:, scales, one for m1ch wheel, srt on a 
hard, level surfaer wi1li planks a,nd ramps 
to ln•ep all axle;, Jeye] and on the same pln.rn· 
,vhi]c,. all axles are hei ng \Yeighed sicul-
1 linem,sly, Of n.11 the pla:n~rnd set-ups (b, c, 
or d) this method is probRhly I he most ac­
C'Urate. 

The rnlia.bility and t1sdulue:'ls of truek 
\Yeight data depend on the care with which 



vehicles arc weighed. Available data shmv 
that for the greai~st consistency all wheels 
of the truck 01· combination should be on the 
same horizontal plane with brrtkes released 
at the time of ,veighing. If brakes must be 
set ·when weighing ,vith portable scales, they 
should be released after the vehicle has been 
stopped on the scales and then reset. To 
provide rc1iab1c data for all axles, the weight 
of each axle of a tandem axle group should 
be determined separately since available de­
sign and weight information indicate that 
a large proportion of these as,,emblies places 
an appreciably greater load on one of the 
two a,xles. 

Xormally only one ,veighman is required 
on a platform scale. 1Vith portable scales, 
one man is required for each scale. Al­
though two men can handle four scales, this 
practice is not recommended due to the m­
efficient and slow operation that results. 

6. Jf easu1'ements 
The distance bet-ween axles for each truck 

weighed should be measured to permit more 
accurate calculation of pavement and briclgc 
loadings. Axle spacings should he measured 
·with the vehicle components drawn out in 
a straight line. 

1. Smnpling the traffic stream 
It is important that a representative 

sample of each vehicle type be weighed at 
each station, The distributions of axle and 
gross weights by weight intervals and the 
percentages of loaded vehicles of each type 
arc determined solely from the sample of 
vehicleR selected for weighing·. If possible 
all trucks should be weighed. 

A procedure ·which has been use<l success­
fully to assure unbiased probability sam­
pling at locations where volumes are so 
great that all passing trucks cannot be 
weighed is suggested. Using this procedure, 
each shift of operation is subdivide<l into 
short intervals. Intervals of 10 or 15 min­
utes have been used. The frequently oc­
cuning vehicles are assigned one or more 
intervals each hour on a systematic prob­
ability sampling basis. During the assigned 
period every passing vehicle of the desig-
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nated type is stopped and weighed. Vehicle 
types for which periods have been designated 
are not stopped during undesignated periods. 
lT sually the infrequent vehicle types are 
stopped and weighed during all periods so 
that 100 percent samples of these types are 
obtained. Sampling rates which have been 
practicabfo at typical locations provide for 
weighing of 2-axle, 4-tire trucks (both 
panels and pickup trucks and other 4-tire) 
during every fourth interval; 2--axle, 6-tire 
trucks every third interval; weighing of 
tractor semi-trailer or truck and trailer 
combinations during three intervals out of 
every four; and weighing of all other ve­
hicle types during all intervals. Thus, more 
than one of the vehicle type categories des­
ignated for sampling may be designated 
for a given interval. At lower volume loca­
tions it may be desirable to sample 100 per­
cent of all semi-trailer or truck and trailer 
combinations. 1Vhere volumes are extremely 
high it may be necessary to reduce sampling 
rates. ..When a single vehicle or a fleet of 
similar trucks passes a station several times 
a day no vehicle need be weighed more than 
twice, once loaded and once empty, and a 
sample of three empty and three loaded 
truck weighings is adequate for the fleet. 
All passing vehicles should be counted, 

·when weighing both directions of a high­
,vay, three alternate procedures are available. 
The preferred method is to weigh each di­
rection indcpenclent.1y of the other in sepa­
rate operations; i.e., one or more 8-hour 
shifts in one direction and one or more 8-
hour shifts in the other direction. This 
procedure is normally used on divided high­
ways. For example, on Monday trucks may 
be weighed from 6 a.m. to 2 p.m .. in one 
direction. This same operation would be 
repeated on Tuesday for traffic in the oppo­
site direction. On . vVednewlay weighing 
operations rrrny continue in this original 
direction from 6 p.m. to 2 a.m. This opera­
tion would be repeated on Thursday for the 
opposing- traffic. Therefore, a 16 hour 
v,,cekday sample ,vould be obtained for each 
direction of travel. 



The second method is to weigh two hours 
in one direction, then weigh two hours in 
the other direction, etc., until the 8-hour 
shift is complete. vVhcn using this method 
it is desirable to have two sets of equipment 
available to minimize change-over time. 

The third method is to weigh both direc­
t.ions of traffic at~the same time using scales 
located on one side of the road. If this 
method is used, extreme care must be taken 
to provide adequate safety to the traffic. 
This \Vill require adequate signing and flag­
men. This method can be used only on 
undivided two-lane highways. 

8. Vehicle Classification Oounts at Weight 
Statfons 

Manual vehicle classification counts should 
be made at all truck weighing stations for 
planning purposes. Counts should be made 
for both directions of travel and at least 
during the period that weighing operations 
are underway. Part II of this rnanual out­
lines the procedures and forms to be used 
for making these manual counts, 

C. FIELD FORM AND INSTRUCTIONS 
FOR CODING 

The data collected for this study should be 
coded on Form PC-L (Sec Appendix "B" 
for a copy of this form.) Instructions for 
completion of this form follow: 

PARTY CHIEF: Write the name of the 
party chict 

SHEET ~- OF ~- SHEETS FOR THE 
HOUR: A new sheet is started when the 
weighing operations begin for each shift, and, 
also5 for each hour. The sheets are then num-­
bered to show the number of sheets upon 
which data are recorded for each hour. .At 
the encl of each hour the total number 0£ 
she,ets that have been used durin.g the hour can 
he recorded on each t1heeL 

GARD TYPE-COLUMN 1: This informa­
tion will be preprinted on the forms. It iden­
tifies that it is the card type that is used upon 
-which truck weight data for planning pur­
poses will be coded. 
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DATE--COLU~fN 2 THROUGH 6: These 
columns are used to record the daJc o-f the 
survey. '\7v11ere a number is not needed in any 
box, a zero should be recorded rather than 
leaving it blank. 

IIOUR-COLU)I:;;s-S 7 AND 8: These col­
umns am used to re_cord the hour during which 
the data vrnrc collected. Again during the first 
9 hours of the day a zero will be recorded in 
column 7 rather than leaving it blank. 
DTSTRICT---COLUMNS 9 AND 10: Enter 
the District Code. 

Exarnple: 

01 Bs. As. ( north 
zone) 

02 Cordoba 
03 Tucuman 
04 Mendoza 
05 Salta 
06 Jujuy 
07 Santa Fe 
08 La Hioja 
09 San Juan 
10 Corrientes 
11 Catamarca 
12 Xeuquen 
13 Chubut 

14 San Luis 
15 3.1:isiones 
16 Santiago del 

Estero 
17 Entre Rios 
18 Chaco 
19 Bs. As, (south 

zone) 
20 Rio )/"egro 
21 La Pampa 
22 Formosa 
23 Santa Cruz 
24 Tierra del Fuego 

JURISDICTION-COLUMN 11: Enter the 
route jurisdiction code. 

Ewarnple: 

1 National 
2 Provincial 
3 Departmental 
4 Municipal 
5 Military 

6 N atiomd Park 
7 Port Authority 
8 Airport Authority 
0 Other 

ROUTE-COLUMXS 12 THROUGH 15: 
Enter the route number. Use the route codes 
which have been developed :for the road inven-­
tory, The route code is the same as the one 
used for road inventory. 

.:\HLE POINT---COLUMNS 16 THROUGH 
19: These columns are used to record the loca­
tion of the weighing station. The location 
can be determined by using table 9 of the in­
ventory outputs. This table shows the mile 
point for all primary reference points, The 
location of the ,vcighing station can be doter-



mined by measuring its distance from tlrn 
nearest reference point. 

VEHICLE TYPE-COLUMN 20: The ve­
hicle type should be coded in these columns 
using the following codes: 

Code Vehicle Type 

0 Automobiles and jeeps 
1 Panels and pickup ( 4-tire) 
2 Single unit truck (2-axle) 
3 Single unit truck ( 3-axle) 
4 SingJe unit truck pius trailer 
5 Tractor with semi-trailer 
6 Other types of trucks 
7 Buses 

BODY TYPE--COLUMNS 21 AND 22: 
These columns are used to record the type of 
body.. The following codes should be used: 

Gode IJodv Type 

11 Panel-A fully enclosed body of limited 
capacity which includes drive.rs com­
partment. 

12 Pickup---A small open box or express 
box. 

13 Light idiUty-A body designed to carry 
readily accessible tools, equipment, and 
supplies in integrally constructed com­
partments, with or without other cargo 
spaces. 

15 Carryall or llflnibiM-An enclosed util­
ity body with side windows and one or 
more removable seats designed for trans­
porting either passengers, light cargo, 
or both. (Station wagons are consid­
ered to be passenger cars and are not 
included in this category.) 

GENERAL TRUCK AND SEltfl-TRAILER 

21 Platform, Flat, or Stake-A body hav­
ing a floor without sides or roof. 

22 Lowbed Trailm0-A truck trailer with 
a platform body constructed to provide 
a low loading height and designed for 
the transportation of oxtrcmcl.y heavy 
or bulky property. 

23 Rack-A body with fixed slatted sides 
and headboard. 
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24 Livestock Rack-A rack body with or 
without roof designed primarily for 
transportatjon of livestock. 

32 Open Top Box or 17an-A body with 
high closed sides and ends and a mov­
able top, which usually is a tarpaulin 
cover. 

33 Grain-A low side open box, designed 
primarily to transport grains or other 
dry fluid commodities in bulk. 

34 Dunip-A low side open box, designed 
primarily to transport dry fluid com­
modities in bulk, which can be tilted to 
discharge its load. 

35 Hopper-A body which is capable of 
discharging its load by gravity or me­
chanical pmver through means other 
than tilting and usually loaded from 
the top. 

41 Van--A fully enclosed body designed 
primarily for transportation of pack­
aged commodities, household goods, etc. 

51 Tank-A body designed to haul bulk 
liquid commodities. 

91 Bu8--A body designed for carrying 
passengers. 

99 Other--·All vehicles which are weighed 
and the body type cannot be coded using 
one of the above codes may be coded 
other. 

PLACE OF REGISTRATION-COLUMNS 
23 AND 24: The province or State where the 
vehicle was registered should be coded in this 
column. 

Errample: 
01 Bs. As. ( north 

zone) 
02 Cordoba 
03 Tucuman 
04 :Mendoza 
05 Salta 
06 Jujuy 
07 Santa Fe 
08 La Rioja 
09 San Juan 
10 Corrientcs 
11 Ca tamarca 
12 Neuquen 
13 Chubut 

14 San Luis 
15 )fisiones 
16 Santiago del 

Estero 
17 Entre Rios 
18 Chaco 
19 Rs. As. (south 

zone) 
20 Rio Xegro 
21 La Pampa 
22 Formosa 
23 Santa Cruz 
24 Tierra dcl Fucgo 



FUEL TYPE---COL UMN 25 : The type of 
fuel that the engine uses should be coded un­
der this column usmg one of the following 
codes: 

2 
3 

E,ngine Type 

Gn,s 
Diesel 
Other 

AGE-COLU:\IXS 26 AXD 27: Reconl the 
age of the vehicle to the nearest year. 

EMPTY WEIG-HT--C0LUMNS 28 THRU 
30: Record the registered ernpiy weight of the 
truck This will usually include the 'weight 
of the body. The weight is coded in tons and 
tenths thereof, 

Example: 
Code 

1,030 0JO 
_ 3,240 032 
111310 113 

TYPE OF COI\Bl0DITY CARRIED--­
COLU1I::.:S 31 THROUGH 33: The type of 
commodity being carried should be written in 
the space provided. The code for this com­
modity will then be entered in the office. 

FOR:U OF CARGO---COLUMNS 34 AND 
85: Code the form in which the cargo is being 
carried unrler these columns, 

E,cam.-ple: 
01 Bulk 
02 Boxes of Cartons 
03 Bottles 
04 Barrels or Drums 
05 Sacks or Bags 
06 Durn1led 1 BRrnle<lj Baled, etc 
O'r Coiled 
08 Planks, Layern, etc. 
09 Blocks 
10 Tanks 
00 Other not specified abov6 

ORIGI~ OF' C.ARGO-COLUJ\INS 36 
THR07C.GH 39: The origin of the cargo 
shou1d be specified. This origin, province, and 
city, or (State and city) should 1Je written in 
the space provided. The code :for this place 
will Le entered in the office. 

DE~TIXATIOX OF CARGO-COLUJ\IKS 
10 THROUGH 43; The destination of the 

cargo should be specified. The destination, 
province, and city or ( State and City) should 
be written in the space provided. The code 
:for this place will be entered in the office. 

NoTE: If the origin and destination of the cargo 
has many lorations, such as a local delivery, freight 
trnck, it should he ><o noted. 

WF:IGHT OF AXLES---COLUMXS 44 
THROUGH 61: The weight of each axle 
should be recorded in the respective columns. 
The vrnight should be recorded in thousands 
of kilograms1 expressed to the first decimal. 

Example: 
Kilograms Corle 

Axle Weight ______________ 470 005 

Axle Weight -------------- 11270 om 
Axle Weight ____________ 11,480 115 

HEIGHT-COLU1f:rn 62 AXD 63: The 
height of the truck or load, whichever rn 
higher:. tho coding should be recorded in 
meters and tenths. 

Example: 
M cter,s Corle 

Measured Height is __________ 2,.6 26 
Measured Height is ___________ 3J4 31 
Measured Height is ___________ 4.37 44 

DISTA'._'{CE BET\VEEK AXLES--COL­
U:MXS 6t THROUGH 77: These columns arc 
used to record the (listance between axles. 
These columns should be recorded in meters 
and coded to the nearest tenth of a meter, 

Exa,rnple: 
Meters Corle 

Measured Length is _________ 2.52 025 
::.Vfoasured Length is ___________ 6.72 067 
11:easurccl Length is 1'1.30 143 

TOTAL LENGTH OF VEHICLE-COL­
U!fl:~S 78 THROUGH 80: The total length 
of the vehicle should be shown in these col­
umns. ::\feam1rements should be made from 
th, extremities on oach end of the vehicle or 
combination. 

Measured Length is 
Measured Length is 
:Yie:isured Length is 

Meters Code 

5.00 
9.83 

18.'/'3 

050 
098 
187 
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G fossm·y of Te:rrns 

VPD---•(Vehicles per day). Number of vehicfos that pass a particular point 
on the road during a period of 24 consecutive hours. 

ADT-(Annual average daily traffic). Annual average number of vehicles 
during 24 consecutive hours that pass a, particula:: point on the road over 
the period of 365 days. 

Annual average daily traffic is calculated by av1m1ging the average daily 
traffic for each of the 12 months, The average daily traffic for the month is 
c9Jculated using the equa,tion: 

" 5 Av. vVeekday+Av. Saturday+Av. Sunday Average day o::: month=------~· ----
7
---~-----~ 

"\Vhere Av. weekday 0=average daily volume for all weekdays of month 
Av. Saturd11y=average daily volume for all Saturdays of month 
Av" Sunday =average daily volume for aH Sundays of month 

This procedure is considered the simplest feasible method for providing 
compasable values when counts for certain days are unusable" 

Vehicle milcs--N ormally obtained by multiplying the ADT by 365 and by 
multiplying the mileage of roa,d to which the ADT is applicable. 

Error of estimate-The difference between the estimated value and the true 
value, The true value is generally unknown, 

Estimate of ADT=y;. This is an estimate produced by any estimating 
procedure, 

True ADT= Y. This is luwwn exactly at points where machine counts am 
made continuously all during the year. 

Best estimate of true ADT=Y'. This is the estimate that is obtained at 
points that are counted for repeated but intermittent periods of time dur­
ing the year. 

Error of cstimate=yi - Y or Yi - Y'. This is the difforcncc between the 
estimated value of ADT based upon one observation and the "true" value. 
The r'true1

' value either is known or the best combination estimate based 
upon sevel'al periods of observation. 

Relative error= lOO=xi or 

Number o:f estimates of ADT=n 

Average r,cilative error of estimates of ADT=x= (Studies indicate 

n 
that, in a large sample of relative differences; the value of i is sufficiently 
close to zero as to be treated as a negligible quantity.) 
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Standard deviation=a= 

✓ 
n 2 
~ (x1-i) 

i=l 
n-1 

(This is the ordinary statisti-

cal formula for the standard deviation applicable to any random sample 
of observations. vVhen the observations are relative errors of estimates 
of ADT and x is equated to zero the formula can be simplified as follows: 

n 2 
~ (x1) 

✓ i=l ·----,--

n-1 
If a zero value is adopted ±er is approximately equal to % of the area 

under the nonnal distribution curve which is the familiar bell shaped curve.) 

Standard error or cstimate=SE= er (Since x 1 is a percent, both u and 

SE are in percent) yn 
:?.: =the sum of the quantities within the expression. 

Continuous count station-A place along a road where a traffic counting 
machine is installed :for the purpose of counting and recording ,by periods 
not longer than one hour, the number of vehicles passing this location for 
continuous long periods of time, usually several years. 

Seasonal control station-A place along a road where a traffic counting ma­
chine is installed :for the purpose of counting and recording ( usually by 
the hour) the number of vehicles passing this location for repeated inter­
mittent periods of time, These periods, usually of consecutive seven days 
duration, are :repeated on a predetermined schedule which divides the year 
into four, six or twelve equal periods. 

Coverage count station-A place along a road where a traffic counting ma­
chine is installed for the purpose of counting the number of vehicles pass­
ing this location usually during a period of consecutive 48 or 24 hours. 
Sometimes coverage counts are extended to 5 consecutive weekdays or 7 
<consecutive days on primary highways under 2000 ADT. Manual counts 
are also used :for coverage count purposes. 

Random selection-Every combination of samples of a given size from a 
population, no matter how sma H or how large, has an equal chance of 
being selected. 

68 percent confidence limit-In a non-technical sense, it is meant that the 
mean value of a particular sample has a chance of being one of 68 in a 
hundred of being different from the population mean by not more than 
the value of one standard deviation. A more technical description is as 
follows: 

The purpose for sampling is to estimate some value, (parameter), of the 
population, A sample mean is an estimate o:f the mean of the population. 
As such, it differs from the population value by some unknown amount, 
which may be as small as zero or very large. Using the sample data, and 
on the basis of statistical theory, an interval can be calculated around the 
sample estimate, in which the unknown population value lies. The truth or 
falsity of that statement for any given sample is unknown. However, theory 
indicates that if this process is repeated many times, then a definite propor-
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tion of the interval statements will be true. The confidence that we have in 
the statement :for any one sample is the confidence we have in the proportion 
resulting from the process. An interval cakufatcd by a process that would 
yield interval statements that were true 68 percent of the time is a 68 percent 
confidence intervaL The upper and lower bounds of a confidence interva.l 
are the confidence limits. The size of the interval is a function of the stand 
ard error of estimate calculated frorn the sample data, 

Weekday traffic--The number of vehicles that passes a given point on the 
road during a consecutive 24-hour period :from Monday to Friday inclusive. 

Road or highway section--A section o:f road or highvrny between two inter­
sections or junctions with othe;' roads or highways. The section may in­
clude all lanes for traffic in both directions or the lanes assigned to traflic 
going in only one direction. 
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Chapter 1.-INTRODUCTION 
The purpose of this guide is to provide 

efficient procedures for making accurate esti­
mates o£ annual average daily traffic (ADT) 
volumes based on sample counts. 

ADT is a fundamental traffic measurement 
-for the determination of vehicle-miles of 
travel on the various categories of rural and 
urban highway systems. ADT values for 
specific road sections providP the high,vay 
engineer, planner, and administrator with es­
sential information needed for the determina­
tion of design standards, the systematic 
classification of highways, and the ,levdop­
ment o:f programs for improvement and main­
tenance. Vehicle-mile values are important 
for the development o:f highway financing and 
taxation schedules, the appraisa.J of safety 
programs1 and as a measure of tho service 
provided by highway transportation. To 
realize the foll benefits of the efforts involved 
in obtaining and analyzing traffic data, they 
must be summarized and promptly made 
available for widespread use. Only in this 
way can informed decisions be made so that 
highway transportation will make its maxi­
mum contribution to the economic growth of 
the Stato and Nation. 

Statistical analysis and experiences in the 
application of :,:fatisticaHy controlled proce­
dures in over 30 States form the foundation 
upon which this guide has been developed. 
:Measurements of the error o:f estimate made 
in these States have indicated that the proce­
dures they had been uRing, as a rule, resulted 
in errors as great or greater than those deter­
mined by the procedure set forth in this guide. 
In the majority of these States, the cost of 
obtaining traffic volumes by using the proce­
dure presented in this guide was less than by 
the use of their earlier traffic counting meth­
ods, particularly when the old procedure in-
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volved the use of extensive seasonal machine 
counts for control purposes. 

This guide sets forth methods which can be 
used to produce traffic volume estimates with 
the accuracy indicated necessary for design 
purposes and economic analyses at a minimum 
o:f cost and effort. 

Only at continuous count stations and under 
perfect conditions can true ADT be deter­
mined with absolute accuracy, assuming no . 
mechanical failures and correct vehicle classi­
fication data are available when axle counts 
must be converted to vehicles, Any count of 
less than one-year duration must be regarded 
as a sample. The sample then can be inter­
preted to bear a certain relation to the ADT 
or to some other needed measure, and adjust­
ments can be made accordingly. 

1Nhen a sample is adjusted to represent the 
ADT, it becomes an estimate of ADT. The 
measure of accuracy of the estimate fa the 
difference between the estimate and the true 
average volume of traffic, if known. This dif­
ference is the error o:f estimate. 

At coverage stations tho true ADT is never 
known. However by simulating sample cov­
erage counts at continuous count stations 
where the true ADT is known, the error of 
estimate of ADT at coverage stations can be 
approximated by the application of statistical 
methods. Ordinarily there are no means of 
knowing the accuracy of an individual esti­
mate. But by using certain statistical prin­
ciples, the accuracy of a large number of 
estimates can be determined in terms of prob 
ability of frequency of errors of specific mag­
nitude,. These rnagnitudes of enors are, 
attributable to tho method of sampling and 
estimating. Errors due to any imperfections 
or malfunctioning of traffic counting equip­
ment are not considered in these guidelines. 



The effect o:f these errors rnmams the sRme 
irrespective of the methods used in estimating. 
Thusj there are means of esta.blishing 
the superiority of one method of estimating 
over another as :far n,s accura.cy of sample 
estimates of traffic volume JS concerned. 

Every State has its mvn problems concern 
ing traffic vohiinc information. There is no 
single procedure that ,.vould solve rill these 
problems. There is, however, a method of 
attack which, when properly applied, will 

apprnprfo.te ans,vers to questions as 
to the number of stations, length and fre-
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quency of counts, and the accuracy of the 
results. A working knowledge of basic sta­
tistical principles and formulas is necessary 
to develop the most efficient procedures and 
to extract the maximum accuracy from the 
data, 

Observations indicate that there are sub­
stantial differences in the urban and rural 
variations of traffic volume within specified 
time periods. Therefore5 it is necessary to 
consider separately counting and estimating 
of traffic volumes on rural roads and on urban 
roads and streets. 



Chapter H.-RURAL HIGHWAYS 
A. Highways with ADT Volumes Greater 
Than 500 

The traffic counting procedure established 
as a part of the original statewide highway 
planning surveys, and later modified by the 
various States to suit individual needs, in­
variably have produced useful results. In the 
more than 30 States where the errors of esti­
mates of the ADT have been measured, it was 
found that the standard deviations o:f these 
errors were usually in the + 12 to + 17 percent 
range :for roads carrying approx1mately 500 
ADT or more. As a :result of theoretical 
study, research, and extensive field applica­
tions, a basic procedure has been developed 
which generally reduces the standard devia­
tion of the errors of estimate to + 10 percent 
for these higher volume roads, always at a 

reduced cost as compared with previous meth­
ods. The procedure that is presented for high 
volume roads can be divided into three major 
steps: 

1. Grouping continuous count stations into 
similar patterns of monthly traffic volume 
variation, 

2. Assigning road sections to groups of 
similar patterns of monthly variation, 
and 

3. Locating and operating traffic counting 
stations. 

These three steps in succession are discussed 
in this section. 

1. Grou,ping Continuous Count Stations Into 
Similar Patterns of Monthly Traffic V ouume 
Variation 

The major premise of the suggested pro­
cedure for high-volume roads is that it is 
possible to establish a series of consecutive 
road sections having similar patterns of 
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monthly traffic volume variation. Route 
sections displaying similar patterns may be 
concentrated in a particular area of a State; 
other patterns may be found statewide. 
Road sections which are determined to have 
similar patterns of monthly traffic volume 
variation provide the basis for the adjust­
ment of coverage counts made at points 
within these routes. These coverage counts 
are adjusted to ADT by means of a group 
mean factor determined for all the road 
sections within the group. 

A simple way of searching for continuous 
traffic counting stations with similar pat­
terns of monthly traffic volume variation is 
the "array method" and is described and 
illustrated as :follows :1 

a. In Table 1, the monthly adjustment 
:factors ( that is, the ratio of ADT to the 
average ·weekday traffic of the month), are 
shown assuming 12 permanent locations of 
automatic traffic recorders for stations A 
through L, ,vhich represent road sections 
carrying ADT of 500 vehicles or more. 
These permanent continuous counting sta­
tions are not listed in any particular order. 

b. Arrange the factors by months in as­

cending order, as shown on Table 2. 

c. For each month determine a group of 
stations such that the difference between 
the smallest and the largest monthly fac­
tor does not exceed the range of 0.20 in 
the values of factors. This is based on 

1 In the illustrative exarnplt!, coverage counts are 
made only during the period of April through No­
vember. Therefore, adjustment factors for coverage 
r'.otmts are needed for these eight inonths and only 
for that period. Tile similarity of patterrrn of adjust­
ment factors for a full year is r;:-quired for grouping 
of road sections if facto1·s for 12 months arc used, 



the criterion of ±0,101 from the assumed 
mean, There arc several possible group­
ings in each month, Determine for each 
month that group hn;ving the largest num­
ber of stations ,vithin this (L20 range and 
designate the scpnrntion of these stations 
by horizontal lines, as shown on Table 2, 
For instance, for April a group from LOO 
through 1.19 includes 10 stations; whereas, 
if the groupings were made from Ll9 
through 1.38, only three stations would 
h8;ve been included, (Stations outside the 
horizontal lines often fonn independent 
groups with ii smaller number of com, 
ponent.s,) 

d. The final grouping should be such that 
an or as many as possible of the same 
stations would fall into the same group 
for each of the months, 'With this pm-­
requisite in mind, it is found that although 
stations C, D, and E are within the 0,20 
range, between LOO and 1,19 in April, they 
do not :fall into the group defined for 
some other months. For instance, station 
E with OJ.}3 is outside the limits of the 
range 0,64-0."rn in August; also,, it is out­
side the rnnge, in ,July. (Table 3 i11us, 
trates the groups finally defined.) 

It should be noted that in ~ ovember sta-
tion L has a factor 
the range lJ_0,-l,30, 

that in N overn ber 

L36 which is outRide of 
Investigation disclosed 

therH \\'as construction 
which caused a reduction of traffic volume 
at station L, Also, it was found that in the 
previous year the factor was 1.Ul which 
would have kept station L \Vell within the 
range of this group. For these masons 
station L was included in group I. 

It is also noted that in group I for the 
month of ,June the range is 0.21 which indi­
cates that strictly speaking, eithe, station 
II or station J is outside the range, How­
ever, investigation of Held rncords and data 

' This ± .10 vahw should not be confused with the! 
design standard deviation of ± JO percent in the 
c-rror of estimate of AD'l'. The criterion of ±0.10 
is designe,l to produce a part of the standard devia­
tion of ±10 percent. The remaining part of this 
standard deviation of ± 10 percent iH attributable to 
the sampling error. 
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:from previous years did not disclose any 
abnormalities of the cmmts at these two sta­
tions. Since the excess over the 0.20 cri· 
tcrion is only .01, obviously it could not 
have any significrmt effect on the group 
mean factor. Therefore, it was decided to 
keep both stations H and ,J in group I, 

e. For rnwh group compute the avcra.ge 
of the factors for each month to arrive at 
the month group mean factor as shown in 
Table 4.1 

The reasons why station L was included 
have been previously diseusscd. Howcver1 

because of the highly loca.lized nature of 
the construction work which affected the 
X ovmnber factor at station "L," the value of 
1.36 ,vas not included in the computation of 
the mean factor of Ll6 for Non,mber for 
group I. For the month o:f June all seven 
values were used computing the group mean 
factor of 0.88. The exclusion of either sta­
tion II or station J would have affected the 
value o:f tho mean only by 0,01 which is 
negligible, 

In exceptional cases such as noted in sta­
tions II, .T, and L, of the exttmple, the .20 
range may be slightly deviated from i-f the 
condition warrants, 

'When a. computer is available, groupings 
may be done separately for every month 
during which vehicle coverage count sta­
tions arc operated, This would mean that 
the number of groups would most likely 
vary from month to month. For instance, 
from Table 2 it crm be seen that there would 
be only one group in October; only two 
groups in April, Jfay, June, September, and 
November; and by rearranging the group­
ing procedure, .July and August can also be 
placed into two groups, 

'It should !Je noted that adjustme11t facl:ors arc in 
terms of aYcrage weekday traffic. Coyerage counts 
are usually made on w0ekdays; when Saturday and 
Sunday are included, only the weekday counts should 
be used for estimating ADT. As a rule, the varia­
tions of Saturday and Sunday volumes within a 
month are greater tban that of the weekdays, Urns 
the ADT estimates based on counts which include 
weekends tend to he less accurate thall those based 
on weekdays. 



2. Assigning Road Sections to Groups of 
SirnUar Patter-ns of 111 onthly Variatfon 

Assign a certain color to each group and 
ma.rk on a map the location of each con­
tinuous count station with the appropriate 
color for its gronp. This is illustrated on 
Figure 1. Stations of the same group 
usually fa.11 along a, continuous route or 
routes. Connect the road sections on the,;e 
continuous routes designating them by the 
color o:f the ;;;tations which fall npon it. 
vVhen grouping is clone separately for each 
month, them Rhould be a map for each 
month on which the groupings are thus 
<lesignated. 

The number of continuous count record­
ers 1s not ordinarily sufficient to assign to 
pattern groups all road sections in the State 
with an ADT volume greater than fi00. In 
the majority of the States there are seasonal 
control sia.tions. These are Rtat_ions at ·which 
traffic counts are made at equally spaced 
intervals o:f time during the year. Some 
road sections which cannot be grouped by 
continuous count recorders may be classified 
by seasonal control stations. This is accom­
pl1shed in the following manner: 

a. For each seasonal control station, com­
pute the ratios of the ADT to the average 
weekday of the month, excluding aU holi­
days during which the count vn1s made. 
(This is illustrated in Table 5. ~ ote that 
this is exactly the same procedure illus­
trated in Table 1 for continuous count 
stations.) 

b. The stations are then arrayed as shown 
in Table 6. (This is the same procedure 
illustrated in Table 2 for continuous count 
stations.) 

c. Compare each of the resulting ratios 
with the corresponding mean determined 
from continuous count stations. Using 
the criterion of +- ,151 difference from the 
mean ratio of eontinuous count stationsi 
allocate all seasonal control stations to the 

1 Since 1wasonal control stations are samples rather 
than complete montlrn, tlte group may be extended to 
the- range of ±.15 rather than ±.10 used for the 
continuous count stations. 
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groups determined by tho analysis of con­
tinuous count stations. The resulting al­
location is shovm in Table 7. An example 
of assi6rning a seasonal control station to 
a group follows: 

Station 5 is shmvn in group I in Table 
1. By reference to Table 5 the ratio for 
the month of April is .97. As shown in 
Table 4 the mean April factor for group 
I is 1.11. Thus the difference between the 
:factors is .14. This same procedure was 
followed for the remaining months and 
tho difference between the factors for sta­
tion 5 and the mean factors for the cor­
responding months for group I were not 
greater than .15. Therefore, station 5 
could belong to group I. 

A more objective method of allocating 
a seasonal control station to a group may 
be used. This method is based on the 
principlie o:f "least squares." (Sec Table 
8, page 48.) 

d. Indicate on the map the location of 
each seasonal control station, using the 
color o:f the group to which the station 
belongs. Many of the seasonal control 
stations will fall into patterns which were 
determined by continuous count stations 
and thus verify the allocation of these 
road sections. Others may provide infor­
mation to allocate the road sections for 
which no information is available :from 
the continuous count stations. The pat­
terns for some seasonal control stations 
may not fall into any predetermined 
group as noted in Table 7. 

e. If the State does not have seasonal con­
trol stations to make necessary assign­
ments of road sections to groups, it is 
important to establish seasonal control 
stations for one, year to make these assign­
ments. Best results will be obtained by 
counting seven consecutive days in each 
month. Stations counted less frequently 
than once each month may be difficult to 
assign to groups. 

The seasonal control stations that do not 
fall into any predetermined group should 
be carefully examined. For example, it may 



be found that the mt1,jority of the months 
agree ,Yit.h a previously determined pattern. 
In such ca,ses records for severnl preceding 
years should be examined and compared in 
order to determine if the disagreement in 
some of the months is a matter of repetition 
rather than being peculiar to one particular 
year. This was the study of 
the records for stations L and H. 

H records are available, the process of 
grouping continuous count stations and, if 
necessary, seasonal control stations as de­
scribed above should be repeated for two or 
three preceding years. Because of the per­
sistence of the monthly ratios over a period 
o:f years, it may be expected that the great 
majority of the mad sections will fall into 
the same monthly groups year after 
year. In one State, after studying four 
years counts, it was found that about 94 
percent of the road sections retained their 
groupings and only !l,bout 6 percent needed 
to be changed. It is recommended that 
groupings of continuous recorders and sea­
sonal control stations be checked every year. 

Ordinarily the changes in the group pat­
terns can be visually determined when the 
control stations have been on a map 
by means of the color-coded group symbols, 
However) there rn.ay be situations when the 
ex,tct point of change is not ascer­
tained. This may occur near urban arnas. 
In such situations it is desirable to estab1ish 
additional control to define this point of 
change. An illustration of this condition 
in a rural area is shown at the bottom of 
Figure 1. This route was assigned to group 
I, based on the data from continuous count 
stations B and G. However, there was no 
certainty that all of the sections of this 
route so assigned actually belong to that 
group. In the long-range pro1:;ram of as­
signment of road sections to a group, it is 
necess::i.ry to verify the assumed road section 
designation establishing necessary sea­
sonal control stations. This was accom­
p,1shed in this instance by establishing 
seasonal control sta,tions 32, 33, 34, 37, and 
39, which substnntiated the original assump-
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tion that all sections between major inter­
sections on this route belong to group I. 

Experience substantiates the applicability 
of the theory of configurations which indi­
cate that in the majority of cases the sea­
sonal control stations fall into the groups 
previously determined by the continuous 
count station data. 

For the purpose of illustration, another 
example of where a change in grouping is 
indicated is shmvn on Figure 1 for seasonal 
control stations rn and 21. There arc· two 
questions arising from this sitm1tion. One 
is the assignment of the road sections be-­
tween Richardsville and Frazer, and the 
other is the assignment of the road west of 
Richardsville ns indicated by the pattern of 
station rn. The data :from station 31 indi­
cate that previous assignment of the road 
between Richardsville and Frazer to group 
I was correct. On the other hand, it js ob­
served from the data obtained at stations 
16, 17, and 18 that the road sections west of 
Richardsville belong to the same group as 
station 19. 

After accomplishing the above described 
procedures, the ungroupecl road sections 
with an ADT exceeding 500 as noted on 
Figure 11 are road sections with unusual or 
extreme patterns of monthly variations of 
traffic volume. X onnally these are roads 
leading into resort or recreational areas. 
The road sections exhibiting such patterns 
usually are limited in extent and a single 
continuous or suitab1c seasonal control count 
sta,tion is ordinarily suHicient to obfain the 
necessary adjustment factors for each such 
section. 

The planning of traffic volume measure­
ment is based on two fundamental charac­
teristics which have been established by 
many studies.1 These characteristics are: 

(1) The pattern of monthly variations of 
traffic volume persists over long stretches 
of higlnvay. 

(2) The pattern of monthly variations of 
traffic volume persists over long periods 
of time. 

'Refor to bibliography it<?ms 1 and 2, 



It can be expected that at intermediate 
points a.long each rural route, the monthly 
variations will be similar to those established 
by the continuou~ count stations along the 
route of its group. Therefore, each group 
mean factor should be applied to the cover­
age count stations which are located on road 
sections of this group. For example, in 
Figure 1 all coverage count stations oper­
ated during ~fay 011 road sections of group 
I would use a factor of 0.97 ( see Table 4). 
This method should result in estimates of 
ADT with a standard deviation of estimates 
not exceeding + 10 percent. 

3. Locating and Operating Traffic 00111itin,q 
Stations 

a. Continuous Traffic Counters 

After all road sections have been allo­
cated to groups of similar monthly pat­
terns of traffic variation, it may be possible 
to eliminate or relocate some o:f the con­
tinuous count stations. This decision, 
however, should be made only after care­
ful determination of all purposes served 
by these stations. These considerations 
Rhould include: 

(1) Continuous count stations, in addi­
tion to providing adjustnrnnt factors :for 
expansion of coverage counts, may be 
needed for long-range determination of 
traffic trends at a particular point. 

(2) It may be desirable to determine 
accurate peak hour counts at a particu -
lar station. 

(3) Other local information may be 
used. 

( 4) The road sections for which records 
are not available should be studies. 
Either permanent or seasonal control 
stations should be located on these sec­
tions in future years so as to enable the 
proper classification of these road sec­
tions by groups. If seasonal count sta­
tions are operated; each count should be 
for one-\:veek duration. 

( 5) It may be desirable to retain con­
tinuous count station locations to deter­
mine tho rates of change or travel. 
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(6) In general1 a minimum of six con­
tinuous counting stations should be lo­
cated in each group of road sections 
with an independent set of monthly 
factors. 

b. Seasonal Control Stations 
After all road sections have been 

grouped as described above, the number 
of seasonal control stations can be signifi­
cantly reduced. \Vhen there is reason to 
believe that a seasonal pattern on a par­
ticular road section is changing or has 
changed, seasonal control or continuous 
count stations should be used to determine 
this change. 

c. Coverage Count Stations 
(1) The bulk of the ADT data comes 
from coverage count stations since they 
are located wherever specific traffic vol­
ume information is desired. In a com­
prehensive traffic volume survey, infor­
mation is needed for each section of 
road between intersections. To achieve 
this it is theoretically necessary to have 
traffic counts at every other intersection. 
However, data collected at coverage 
count stations represent samples in 
time. Estimates of ADT based on these 
samples are subject to sufficient sam­
pling error as to justify the following 
rule: 

"Locate covera.ge count stations at 
alternate intersections. However, it 
may not bo necessary to locate a cover­
age count station at alternate intersec­
tions providing the traffic volumes do 
not vary by more than 10 percent be­
tween road sections under consideration. 
Also coverage stations may be omitted 
when changes of traffic volume are 
evenly distributed over a series of con­
secutive road intersections. Traffic vol­
umes for the intervening sections can 
be estimated by prorating the volumes 
at the end sections." 
(2) The following may be used as a 
guide to determine the coverage count 
stations that are needed: 

(a) Make coverage counts at every 
other intersection or as needed as de-



scribed above" This coverage count­
ing program may be made in one 
year or in several year up to 
five years" A maximum cycle of three 
years is recommended. Assmning a 
three-year cycle, one-third of the cov­
erage counts would be made each 
year. 

(b) H only vehicle mileage informa­
tion is needed then a much smaJler 
coverage than described under 
would be required. For example, the 
rural vehicle mileage by counties was 
rrccded with1n 15 percent standard 
error of the mean. This was accom -
plishcd locating coverage count 
stations at an average of 10 miles 
apart. 

( c) In approximately 25 cov­
erage count stations will be required 
:for eiwh 100 miles of rural roads. 
Depending on the topography and the 
pt1ttern of location of roads5 varfa­
tions from this coverage may be en­
countered in some of the States. 
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Be Highways with ADT Volumes Between 
25 and 500 

Roads carrying less than 500 ADT must be 
treated differently than roads with higher 
traffic volumes, since past studies have shown 
that the standard error of estimate increases 
at a much greater rate than the traffic volume 
is less than 500 ADT.1 This relation can be 
illustrated graphically by the follmving figure. 

1. Oontrol Station Operations 

It has been determined from past experi -
ence tha,t all rural road sections regardless 
of the administrative system with volumes 
between 25 and 1500 ADT can generally be 
rnpresented by one group, for the purpose 
of computing monthly adjustment fact'()rs 
to obtain estimates of ADT.1 On this basis, 
the following steps should be undertaken: 

a. Continuous count station locations on 
lower volume roads may be chosen arbi­
trarily to provide adequate geographical 
representation. Analysis of one or two 
year's data will help determine if any of 

1 Refer to bibliography item Ko. 3. 

1 Refer to bibliography item ::;fo. 4. 
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the locations should be changed, or if ad­
ditional Rtations are required. Five or six 
such stations will be adequate in most 
States to compute the average adjustment 
:factors for estimating the A DT at the 
conira,ge count sbttions. 

b. Seasonal control stations ma_v he used 
instead of continuous counting stations. 
If continuous count. stations are used, a 
minimum of 5 or 6 is required. If 
seasonal control stations are used and a 
count is taken in every month, fi or 6 
seasonal control stations are also sufficient. 
r f counts are taken every other month at 
sPasonal control stations, then the number 
of stations should be doubler!. Therefore, 
10 or 12 stations may be requinid. Thforc­
over, the schedule should he so arranged 
t1iat an equal 1mm her of conn ts arc taken 
in each month, state,vidc. Similarly, if 
counts are ta.ken every third month, 3 
times the number of continuous counts are 
required. 

Providing a State has a sufficient number 
of existing contimrnuR count stations on 
State highways carrying less than 500 ADT 
or on low-volnmc roads on other adminis­
trative systems, these stations could be used 
to provide the necessary average adjustment 
factors for low-volume roads. 

Continuous count stations and seasonal 
control stations normally should not he lo­
cated on roads carrying less tlmn 100 ADT. 
The factors obtained on sections having 100 
to 500 ADT can lie applied to all roa(JS 
carrying ADT of 25-500. 

2. Om,e,rage Om1m.t Stations 

Procedures for locating coverage count 
stations on roads carrying in excess of 500 
ADT also apply to low-volume roads. An 
exception to this policy is that covernge 
crnmt stations are not usually located on 
roads carrying an ADT of 25 or less. Lo­
cate coverage count stations at alternate 
intersections. However, it may not be nc-;ces­
sary to locate a coverage cmrnt station at 
alternate intersections providing the traffic 
volumes do not vary by more than 25 per­
cent between road sections under considera-
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tion. Note the similarity to the procedure 
for roads carrying an A DT of i'i00 or more. 
(Chapter II, A-3 (C) page 211.) 

\Yhen the adjustment factors obta.ined 
from ihese control st':1tions are applied to 
coverage count stations on a lffw-volunrn 
system, it may Le expected that 68 percent 
of the estimates of ADT will have an e1To1· 
,vithin 20-25 percent. More precise esti­
mates may be expected for the higher vol­
ume roads wjthin this traffic volume range. 

C, Roads with ADT Volumes Less Than 25 

Other sources of information should be used 
for the estimation of traiiic volmncs on the 
extrnmely 1ow-volume roads. Snch sources 
nmy incl11de culture, previous records, r.md the 
application of the ovemll rafo of change in 
traffic volume over a period of yenrs. How-­
eYer, there may be roads within a State or an 
area that have such economic importance that 
fower than 25 vehicles may represent an ap­
pre.ciable measure of service and that service 
should be more accurately measured. In such 
cases, traffic: counts of longer than 48-hour 
duration are usually necessary to achieve any 
practical degree of accuracy, and five- or 
seven-day counts may 1Jc necessary. The con­
trol stations which were used for the compu­
tation of the average ac]j ustmcnt fa.dorn 
needed to compute ADT volumes for roads :in 
the 25-ti00 ADT group can be utilized to de­
termine ADT for roads with ADT volumes 
less than 25. vVhen greater accuracy is de­
sired, a repeat coverage count rnny he justified. 
In some cases a continuous count recorder may 
be necessary to produce the desired degree of 
accuracy. 

D. Adjustment Factors 

1. The group mean ratio of ilrn ADT to the 
average weekday traffic volumes of the 
month is an adjustment factor that would 
be applicable to samples of 24-hour averages 
of 48-hour counts on weekdays, and 24-hour 
averages of five consecutive weekdays. 

If computers are used then weekly adj1rnt­
ment factors may be applied. These factors 
are the group mean ratios of ADT to the 



average ·weekday of the week during which 
the coverage counts are made. Even factors 
for individmi.l ·weekdays of the year can be 
used. However, these individual weekday 
factors in a few States where they have been 
used, do not pro(lucc a significant increase 
in the accuracy of ADT estimates. 

For all coverage counts iaken on road 
sections that have been assigned to groups 
of similar monthly variations, a group mean 
factor should be applied. These group mean 
adjustment factors am computed sepHxately 
for each group from continuous count or 
control count station data, This procedure 
has been discussed previously, ( either 
monthly or weekly). For example, the use 
of a monthly factor would be as foilows: 

A coverage count of 48-hour duration 
on weekdays vnts made on a road section 
of group I in September, the count showed 
4,286 vehicles, The 24-hour mean, there­
fore, equals 2,143 vehicles, From Table 4 
the adjustment factor is 0.89, The esti­
mate o:f AD'r for this coverage station is 
2,143 x 0,89 1,90'L 

2. \-V.hen coverage counts am made for a 
period of seven consecutive days a suitable 
adjustment factor must be applied. If 
hourly recording counters are usc>d, the fac· 
tor should be representative of the average 
weekday of the month or week. vVhen 
cumulative counters arc used the factors 
must be representative of the average day 
of the month or week. A major considera­
tion in selecting a coverage count period is 
the strong possibility of lost data when rub­
ber tube detectors arn 1eft in place for ex­
tended periods. Little, i£ an.y 1 accuracy can 
be gained by including Saturdays and Sun­
days in the coverage period.1 

There is r. period of about four weeks in 
the spring and rmothcr in the fall when the 
21-hour weekday rural traffic volume diffcrn 
from the ADT for that same sta,tion by a 
standard deviation of less than + 10 percent. 
Therefore, this count could. be considered an 

1 Ri;fer to bl.bliography item No. 8 for the> effect on 
AD'I' estimatP accuracy of varying the coverage count 
duration. 
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estimate of the ADT without any further 
treatment. However, it is considered im­
practical to recruit sufficient help on1y for 
these short periods of time. If this proce­
dure is used, caution should be exercised in 
the scJcction of these 4-week periods as the 
representative traffic volumes vary so1ncwhat 
from year to year and from station to sta­
tion, The usual practice is to conduct traflic 
coverage counting for a period of seven o:r 
more consecutive months and in some States 
t.he year- round. 

Adjustment factors determined from con­
trol stations in rural areas should be applied 
to all rural roads. For the suburban sec­
tions, it is desirable to determine the adjust­
ment factors from data obtained either from 
continuous count recorders or from a few 
seasonal count stations located in these areas, 
Until data are available from these record­
ers, it is usually adequate to average the 
factors obtained in the rural areas with 
those in the particular city and apply these 
average values to suburban areas. Gener­
ally, the monthly variations of traffic vol­
umes in suburban areas approach those of 
the cities. It has also been observed that 
monthly traffic volume fluctuations in the 
cities are much smaller than they are on the 
rural road sectionsi so that the urban factors 
tend to approach unity for each month, This 
implies that the monthly variations in the 
suburban areas are usually smaller than 
those observed in the rural sections of the 
same route, 

E. Analysis 

I. Editing 

a. Manual Editing 

Every field report must be carefully 
examined in the office and all notations 
thereon must be carefully read. This will 
eliminate all 0ounts that arc obviously un­
satisfactory, All counts for which there 
are indicatjons that they ,vere taken under 
abnormal circumstances should not be 
used, Each count should be compared 
with the record o:l' the same station for 
the previous year. If the two differ by 



30 percent or more for roads carrying 
greater than 500 ADT, such counts should 
ordinarily not be used unless justified by 
known changes in the area. Counts which 
di:ff er by more than 20 but less than 30 
percent may be used, but all sections in 
this range must be subjected to very care­
ful scrutiny. 

On roads carrying less than 500 ADT, 
the counts differing by 60 percent or more 
:from the previous year should ordinarily 
not be used. However, i:f the difference 
is between 20 and 60 percent, such counts 
may be used with caution upon evidence 
that they may be satisfactory. 
b. Machine Editing 

In States where computers and qualified 
personnel trained in statistical methods 
are available, machine editing procedures 
can be used.1 The principle o:f this edit­
ing procedure is as follows: 

(1) ·using available historical data of 
traflic counts at a particular location1 

compute a relationship between ADT 
and the year by means of linear regres­
sion techniques. Five to ten years of 
historica.l data are desirable for the 
purpose, 

(2) Extend the function of the year 
o-f the current count and determine the 
difference between the value yielded by 
the :function and the current value. 

( 3) If this difference is smaller than 
twice the standard error of estimate 
about the regression line, the count can 
be accepted without further investiga­
tion. If the difference is larger than 
twice the standard error of estimate 
about the regression line, then the cur­
rent count is subject to investigation. 
Its final acceptance or rejection will be 
made upon the results of this investi­
gation. 

The first two steps outlined above can 
be accomplished by use o:f computers. 
The, only phase of the procedure outlined 
under (3) above that cannot be accom-

'Refer to bibliography item No. 5. 
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plished by the use of a computer is the 
analysis of the rejected count. This 
analysis may require both field and office 
checking, either a recount or an investi­
gation, to determine the cause of the 
exceptional change m traffic volume 
counts. 

2. llf echanical Data Processing 
The use of electronic data processing 

equipment is most desirable for further 
analysis subsequent to editing. The selec­
tion of the adjustment factor and the 
factoring of the field count can be accom­
plished by using this equipment. Computers 
may also be used to improve somewhat the 
accuracy of the results-instead of using 
monthly adjustment factors, w·eekly or daily 
adjustment factors can be produced without 
appreciable additional costs. 

3. Smoothing 'Ou,t 
After all the coverage counts have bee11 

converted into estimates of ADT, it may be 
expected that about 68 percent of the esti­
mates will have errors not greater than 10 
percent for the high-volume roads and not 
greater than 20 percent for the low-volume 
roads. 

After all ADT volumes have been esti­
mated, a smoothing out process will usually 
be necessary for adjacent road sections. 
This process can be accomplished as follows: 

a. Post all ADT estimates on a map. 

h. Rach successive road section should 
now be studied in comparison with the 
adjacent road sections, keeping in mind 
the influence of traffic from the location 
of the cities and intersecting roads. 

c. I:f the difference between traffic vol­
umes on two successive sections of road 
appear to be too large to be justified by 
the circumstances, the traffic volumes 
should be adjusted to give a more logical 
distribution based on the evidence. This 
is accomplished by increasing or decreas­
ing the volume at one or both stations. 

d. This smoothing out process can also 
be guided by the traffic volumes on road 



sections beyond the section immediately 
under study. 

This smoothing process tends to increase 
the accuracy of the estimates of ADT. In 
the final evalwttion of the errors involved, 
it is believed by those concerned with high­
way traffic that % of the final estimates will 
usually not be greater than [i percent, in 
error for high-volume roads and not greater 
than 10 percent in error for low-volume 
roads; and that 95 percent of the. estiumtes 
will not be more than IO percent in error 
for high-volume roads and not more than 
20 percent in error for low-volume roads. 
Some of the reasoning which supports this 
opinion is as fo1lows; 

(1) In the examination of successive 
ro::ul sections a sudden large urrnxplain­
ahle change in traffic volume is easily 
observed ancl eliminated. 

(2) Comparison with historical data 
may indicate an unexplainable large 
change in traffic volume which is easily 
observed and eliminated. 

(3) The elimination of the obviously 
large errors of estimate will, by itself, 
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reduce the average error of the rcma,in­
ing estimate. 

4, lrn,provement in Accuracy 
A greater degTee of accuracy m estinwt-

ing ADT can be accomplished as folfows: 

a. Using weekly factors instead of 
monthly factors. This procedure is pre­
sented on page 31, under ":,fechanical 
Data Processing." 

b. Use of repeat counts as noted on page 
29, under "Roads with ADT Volumes 
Less Than 25. '1 

c. Taking five- or seven-day coverage 
counts as noted on page 2f\ under "Roads 
with ADT Volumes of Less Than 25." 
See also bibliography item No. 8. 

The above a,re prOl:edures in ,vhich im· 
provcment in accuracy in the estimate of 
.&.DT can be obtained. However, when 
considcrjng methods to improve accuracy 
the cost should be kept in mind. A fair1y 
accurate rule that can be used in attempt­
ing to improve precision by increasing the 
sample size is that "to reduce the error by 
one-half using the same sampling proce­
dures would require incrcnsing the effort 
and probably the cost by four times." 



Chapter HI.-URBAN ROADS AND STREETS 
A. Urban Plarming Process Relationships 

Prior to the formalization of the compre­
hensive urban planning process in 1962, most 
urban areas did not have adequate traffic 
counting programs. As the emphasis on urban 
comprehensive planning increased, hovrnver, 
an urnlerstanding ,vas gained concerning the 
use and value of good urban traffic counts and 
more formally structured programs evolved. 
These programs have bem1 tailored to the needs 
of the urban planning process and are typically 
considm·ed in two frames of references. 

First, traffic counts are neede.d in those 
phases of the urban planning process which 
deal with the verification and/ or development 
of transportation models. For this purpose, 
traffi.c counts are collected at the same time the 
data input for model development are collected 
to immrt1 that the origin-destination data are 
truly representative of existing traffic condi­
tions. Because the transportation models are 
crucial to the development and realization of 
a future year transportation plan, they must 
be calibrated with base year data and reeval-
11ated at least once every five years to deter­
mine, their applicability for continued use, 
Traffic counts which yield independent esti­
mates of travel patterns and growth are used 
to evaluate the ability of the entire travel 
:forecasting process to sirnulatc actual travel. 
Because of the importance of the reevaluation 
phase in the continuing urban transportation 
planning process, traffic estimates for all ar­
terial links on i.he transportation netvrork are 
required. 

The second frame of reference is with re­
spect. to those years bet.veen the model devel­
opment and/or reevaluation phases. In these 
intermediate years, there is a need to monitor 
change. Tho surveillance o-f traffic volumes 
allows one to identify changes in travel grovvth 
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trends for the total as well as subareas. If the 
identified changes in travel patterns and 
growth differ significantly from the simulated 
travel developed by the transportation plan­
ning process, the reevaluation phase refe.rred 
to earlier will begin before the maximum 
5-year interval. Since a base of traffic esti­
mates was developed under the first frame of 
rcfc:renee, the number of counts needed -for 
surveillance will be considerably fewer than 
£or the modeling and reevaluation phases. A 
comprehensive counting program should be 
designed to satisfy the needs of both frames 
o-f reference. 

In some urban areas, a large number of 
counts already exist which provide useful 
traffic information. These existing traffic esti­
mates, hmvever, should be analyzed to deter­
mine their adequacy as a data base. An 
analysis of the existing counts may result in 
the selection of new stations and continuation 
of old stations of the various types needed for 
producing the desired traffic estimates. Urban 
transportation planning studies are coopera­
tive efforts involving several jurisdictions. 
State highway departments should insure that 
an adequate traffic counting program is con­
ducted. 

B. Considerations for Urban Counting 
The need to develop the capability for esti­

mating annual average traffic on urban streets 
has increased concunently with the increased 
emphasis on urban transportation planning. 
This need is being satisfied by the establish­
ment of trafiic counting programs that can be 
used to help identify the traffic growth as well 
as t.o verify the continued use of transporta­
tion mmlcls. For estimating annual average 
trnffic, the nrban traffic counting program is 



usnally designed with the fo1lowing consid­
erations: 

(1) A su:lficient number of continuous, 
seasonal, and coverage counts should he 
taken to make necessary estimates of the 
average d11ily traffic (ADT) and vehicle­
miles of travel (VMT). The traffic counts 
should be located on a representative portion 
of each :functional system by geographic 
area. Areas that exhibit rapid growth rates 
should receive a proportionally greater 
number of t~a:ffic counts than areas that have 
stabilized. The placement of (:011nt locations 
according to functional system will enab1e 
VMT to be tnbulated by functional system 
both -for the total are,>.s and subareas. An 
analysis of the counts on a su barea basis 
should provide the means for measuring th(\ 
relative trn;vr,] growth within and through 
the subareas. 

2. Rstimat.es of the ADT at each cordon 
line and screenline crossing should be pro­
vided by the program. Since the screenline 
and cordon count data were used to verify 
the validity o:f the original survey data, it 
is reasonable to maintain an annual sur· 
veillance o:f imrvey control lines. All screen· 
line and cordon crossings should have as a 
minimum one coverage count per year. Cer­
tain crossings mity he considered for seasonal 
control locations while others could be con­
sidered for continuous counter locations" 

3. In many urban areas, estimates of di­
rectional peak hour traffic are of consider­
able value. Peak hour traffic volumes can 
be us8d to help calibrate peak hour models 
and to aid the traffic fmalyst in determining 
the proper rcltttionships between peak honr 
volumes, design volumeil, and the ADT" 
Such counts, if supplemented v,,ith manual 
clal:'sification counts at selceted points on the 
functional systems, vvill provide the neces­
sary data for traffic engineering analyses at 
intersections under study. 

4, The counting program should result in 
traffic volume estimates on the arterial street 
network which reflect the criterion of ±5 
percent error on the 68 percent confidence 
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limit and VMT estimates o:f ±5 percent at 
95 percent confidence limiL 

A traffic counting program which incor .. 
porates these considerations should result in 
an adequate number of traffic volume estimates 
:for transportation pfanning purposes" VMT 
arnl ADT estimates based on the more exten­
sive counting schedule required for the devel­
opment and ~erification phases would become 
updated bases on which to build. 

C. ADT Estimating Procedures 
Traffic counting programs cover continuous, 

seasonal coverage, turning movement, and 
classification counts" Continuous and seasonal 
counts are taken to determine patterns of 
seasonal5 daily, and hourly variations in traffic 
volumes which are typical of roads and streets 
in the study area. Adjustment fiwto:rs devel­
oped from these counts are then applied to 
short terrp. counts to ob1..ii.in estimates o:f aver­
age daily volumes. Coverage counts are taken 
to obtain information at sufficient locations to 
be representative of each section o:f city streets 
on the transportation study tra.ffic assignment 
network. However, in order to provide an 
estimate of total tra.ve15 it will alRo be neces­
sary to collect traffic counts on a sample of 
those streets not on the traffic assignment net­
work 'When required in the planning process, 
classification and directional distribution dv,ta 
should be collected at a sufficient number of 
volume. counting stations to be representative 
of all significant varia,tions within the study 
area. V{hen it is necessary to determine turn 
ing movements and classification of traffic by 
vehicle type during the peak hour, 2- to 4-hour 
counts which include the peak period may he 
made. 

Before the planning process gained :foll im­
petus, the majority o:f cities were satisfied 
with ADT estimates having an error of about 
±10 percent at the 68 percent confidence limit. 
To test the need for control stations for ad­
justrn.cnt, observations were made concerning 
24-hour coverage counts on high volume streets 
in 13 cities which are located in threi~ Sta.tes.1 

'Refer to bibliography item No, 6. 



These counts were taken on weekdays spread 
throughout the year. A subsequent analysis 
which deleted those traffic counts taken in in­
clement weather or other days with extremely 
abnormal traffic conditions indicated that the 
normal traffic volume:-, on weekdays could be 
considered the same as the ADT without the 
application of adjustment factors. Since the 
accuracy of these counts were within the ac­
ceptable + 10 percent standard error o:f esti­
mate, it was not essential to have control 
stations for further adjustment. 

It is possible, however, to reduce the error 
of estimate of ADT from a 10 percent to a 7 
percent standard error of estimate by appli­
cation o:f monthly adjustment factors based 
upon the data obtained at control stations. 
This determination vrns based upon an analysis 
o:f traffic data gathered in 11 cities located in 
one State. From a large number o:f continuous 
count stations distributed throughout the 11 
cities of this State, 9 stations were selected at. 
random. From the data obtained at these 
continuous count stations, the monthly adjust­
ment factors were computed and applied to 
all coverage counts made in these cities. Such 
a procedure is considered applicable to cities 
of over 2,000 population and streets carrying 
over 500 ADT. 

No refinements of accuracy are usually re­
quired for lower volume streets (streets with 
an ADT of less than 500). I£ no adjustment 
factors are applied to coverage counts, the 
percentage errors of estimate o:f ADT would 
be expected to be in excess of + 10 percent but 
less than +20 percent, If mean monthly ad­
justment factors obtained from the continuous. 
count stations located on high volume streets 
were applied to coverage counts on low volume 
streets, the standard deviation may be expected 
to be about + 10 percent. 

Regard]ess o:f the ADT estimating proce­
dures used, a :few urban routfls may require 
special treatment and investigation, particu­
larly if a greater degree of accuracy is re­
quired. Among these are streets serving 
resort and recreational facilities or other areas 
of high seasonal concentration of traffic. 

An urban traffic counting program could 
utilize the grouping procedure described in 
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chapter II. This procedure should produce 
annual average traffic estimates with standard 
deviation of +5 percent. However, it JS quite 
likely that data from a sufficient number o:f 
continuous recorders and seasonal control sta-­
tions will not be available to produce reliable 
group mean factors or to assign the roads and 
streets to groups. Lacking previous control 
data, locations for continuous recorders should 
be selected subjectively to be representative 
of geographical location, functional classifica­
tion of streets, and jurisdictional responsibil­
ity. Stations may be selected according to the 
:following: 

l. Geographic Location~-Centml business 
district, fringe area, outlying business dis­
trict, and residential area as defined on page 
19 of the Highway Capacity Manual (1968). 

2. Functional Olct88iftcation-Principal ar­
terials, minor arterials, collectors, and locals 
as described in the 1968 National Highway 
Functional Classification Study Manual by 
the Bureau of Public Roads, April 1969. 

3. Jurisdictional Responsibility -- State 
highway or non-State highway. 

Station locations selected in this manner 
should not be considered permanent. After 
one year's operation, analysis of the data and 
grouping of the stations will show which sta­
tions should be continued on a permanent basis 
and which should be moved. The analysis will 
also jndicate ·where additional control data are 
rn~cessary. 

It is difficult to provide a rulc-o:f-thumb for 
determining the desirable number of continu­
ous recorders and seasonal control stations to 
be operated in an urban area. However, cur­
rent experience indicates that a total of 8 to 
12 locations or 4-6 locations per pattern group, 
including seasonal control stations should be 
sufficient. In beginning a new program, it 
might be ,vise to collect more seasonal counts 
during the first period; that is, at least until 
the final count locations are determined. 

D. Types of Traffic Counts 
Since a continuous and seasonal counts were 

discussed in sufficient detail in the rnral sec-



tion, a detailed discussion of coverage counts 
only will be presented in this section. 

F'or the development and verification of the 
transportation models, the number of traffic 
count stations ,vill vary according to the 1mm­
ber of miles of all roads and streets that a,re 
included in the traffic 11ssignment network. 
1Vhen an urlnw study makes V],IT estimates 
for the entire street system, including collec­
tors and locals, a larger number of coverage 
counts will have to be taken utilizing sampling 
techniques on these remaining streets. 

In the interrne6iate years or survei1Iance 
period, fewer counts will be necessary. In 
these intermediate groups, estimates can be 
made using the bro:J,d group of traffic counts 
as a base. As the planning process continues, 
this bam of tndn.c counts will be reestablished 
at the same intervaJ the models arc reevalu­
ated. Variations from these guidelines may 
be found in some cities depending on Lhe gen­
eral plan of the city street la:youts, length of 
tho city blocks, and topography. 

L lifaahine Counts-In an urban traffic 
counting program, machine counts should 
be of 24- to 48-hour durntion on "Weekdays. 
I:f it is operaiional1y convenient, traffic 
counting mrwhincs could be located on each 
leg of an intersection. It is not necessary 
to make counts on each leg at each and 
every infa\I'sed.ion since the volume of each 
fog 0£ an 1.mcounted intersection can be de­
termined from an e.cljacent intersection. 
Even counting t.raffic at every other inter­
section may not be necessary. 

For example, on long streets carrying 
large volumes of traffic, considerable savings 
can accrue by locating stations only at points 
where there is a significant break in traffic 
volume, Since the design of the traffic 
counting procedure :for a t;.·ansportation 
study is based on the criterion of +5 per­
cent error on the 68 percent confidence limit, 
stations rn.ay be omitted when the differences 
between the traffic volumes at successive 
stations are expected to be ±_5 percent or 
eYen as much ,w J:10 percent In such cases, 
the tr::dllc volumes bet,,veen counting stations 
can be interpolated to provide estimafos 
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without actually counting traffic on all sec· 
tions o:f streets. 

2. ilfanual Oonnts--Often special condi­
tions in cities make machjne counts imprac­
tical. For example, the mechanical efficiency 
of a machine may be seriously affected by 
the stop ar.d go traffic of a congested inter­
section, by multiple lanes, by parking cars, 
or by tampering with the counters. 2 V{here 
such conditions exist, it is necessary to count 
traffic ma,n uall y. 

In central business districts, traffic counts 
can often be conducted economlcP~lly by 
taking very short manual counts at consecu­
tive intersections.a These short counts 
should not he used on streets carrying Jess 
tha.n 2,000 ADT. Short counts should be a 
minimum o:f 6-minutc duration arnl should 
be repeated every hour for 8 hours. At 
each short count station, traffic should be 
recorded for each leg of the intersection if 
possible. After the G-minute count is corn 
p]eted, the. enumerator should move to the 
next station along the street of the ma1or 
traffic movement. 

If a man c1m move m four minutes from 
one statim1 to twother, he can eonnt six sta­
tions in an hour which also mean six stations 
in a day. J\.ssuming four streets intersecting 
at each station.) it means that he can provide 
traffic data :for 24 street sections. It :is ad­
vantageous to arrange the counting scheduk, 
so that the man can rctm·n to the first sta­
tion upon finishing the count at the last 
station of the circuit of six. This ca,nnot 
be done, of course, unless there arc stations 
on adjacent streets rnnning parallel to the 
major traffic movement. 

To estimate the total volume of traffic 
during the 8-hour period of count, the tndlic 
volume for the eight 6-minute periods 
should be added and the sum multiplied by 
10. To estimate the 24-hour volume of 
traffic, it is necessary to have one 2·1-honr 

'Many trrnes child:re11 tamper with counters and 
spoil thte count record. It is suggested that machine 
counts not !Jc scheduled near school or other places 
\Yhere cl1ildrt>n gathPL 

'Refor to bibliography ite1.n No, '7. 



machine count located along the route where 
G-minute counts arc taken. Ratios of the 
24-hour traflic volume to the 8-hour traffic 
volume during which the very ,short counts 
were taken are obtained from the 24-hour 
control station counts. The appropriate 
ratio is applied to the 8-hour traffic volume 
and an estimate of the 24-hour traffic volume 
is calculated. 

:Estimates of 24-lwur ADT volume ob­
tained by this procedure can be expected to 
have an error of ±12 percent on a 68 per­
cent confidence level. Since greater accuracy 
-is usually required, monthly adjustment 
factors should be applied. Additional ac­
curacy may also he obtained by extending 
the period of connt to more than 6 minutes 
or hy taking more than 8 hours for the 
period of count or both. 

E. Turning Movement and Classification 
Counts Combined with ADT Estimates 

vVhen it is necessal'y to determine tul'ning 
movement and cht8sification of traffic by ve­
hicle type and at the same time provide a 
sufficiently fargc sample of estimating A DT, 
4-hour continuom, rnamml traffic counts should 
be used, These 4.,hour counts should lJe sched­
uled so that they include either the morning 
or afternoon hour of peak yo]ume. \Vhen 
such 4--hour manual counts arc made, it is 
necessary to get a 24-hour machine count 
somewhere in the vicinity of the street sections 
so that the ratios of the 21 hour volume of 
traffic to the, counted volumes can be obtained. 
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The 24-hour estimates of the volume of 
traffic obtained by this procedure are not quite 
as ttccuratc as those derived :from short counts 
faken every . hour :for eight hours. This pro­
cedure can be expected on the basis of experi­
ence to produce estimates that will have an 
error of about 13 or 14 percent on the 68 per­
cent confidence limit. 

F. Traffic Counting in Small Urban A:reas 

In the small urban areas, many of the :fore­
going procedures can be used. In many of 
these areas, considerations necessary for com­
prnhcnsivc urban planning, such as assignment 
net works and models, will not be a major 
factor in determining the magnitude of the 
traffic counting program. Consequently, the 
number of counts arnl (]egree of coverage will 
not he as great~ It is likely that ADT esti­
mates having a + 10 percent error on the 68 
percent confidence limit will be satisfactory. 
Estimates of VMT ,vith a +5 percent error 
at the 95 percent confidence limit should still 
be obtainable. 

G. Office Procedures 

It is a good practice to post aU traffic vol­
ume estimates on a city map reconciling the 
traffic volume estimates on adjacent sections 
along the same route. The "smoothing out" 
procedure which was discussed on page 31 will 
produce firrnl cst.imates o:f ADT that can be 
expected to be more accurate than the ori_i.,rinal 
trailic estimates. 



Chapter IV.~----GENERAL NOTE 

The greater the familiarity with local con­
ditions the better judgment can be exercised 
in the final decisions in estimating traffic 
volumes. The probability principles built into 
the procedures in this guide will 
eliminate major errors of '-'-'-'·"'"·"~"H. and re­
duce the errors to chance alone. Further re­
search c::m somewhat n-H»Ysm0 and refine the 
procedures. However, because the inherent 
properties of chance variations have already 
been 8.ccounted for in this guide only minor or 
primarily local improvements cn,n be expected. 

vVhen making an estimate o:f traffic volumes 
all available information should be utilized 
including counts for speci.al purposes. These 
ma,y include special counts for such purposes 

Manual classification counts 
counts 

Ramp and turning movement counts 
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Special counts :for construction, etc. 
Screenline counts 

There arc several methods under investiga­
tion whereby the data collected by the traffic 
counting mechanisms are autonmticaliy trans­
ferred into the central headquarters. Also 
under consideration is complete automation of 
most office analyses, inciud1ng editing of field 
data, preparation o:f arrays (such as shown in 
Tables 2 and 6) and grouping of continuous 
count and seasonal control stations ( as shown 
in Tables 3 and '{) ; as well as statistical tests 
o:f significance of differences, analysis of vari­
:wce, chi square tests, and others as needed. 
Computers may be utilized for such routine 
mass operatjons as factoring c,a-vcrage counts 
into estimates of ADT and regrouping control 
stations separately for each month. However, 
regardless of the automation that is used ex­
pert judgment must always be applied. 



00 
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Station 
number 

(A) 

(B) 

(c) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 

(J) 

(K) 

(L) 

April 

LOS 

l11l9 

LOO 

1.03 

1.07 

1.05 

1.16 

1.09 

1.44 

1.04 

1.38 

1.19 

Table 1.-- ADT :. Average weekday traffic volume 
of the month.at continuous count stations 

May June July August September October 

0.99 0.91 0.73 0.71 o.86 1.00 

1.03 .90 .66 • 61} .90 1.09 

.93 • 9]_ .83 .85 .99 1.05 

.92 .88 I .86 .86 .89 .95 
! 

.90 .79 .90 .93 1.00 1.08 

.98 .91 .68 .67 .92 1.03 

.97 .83 ,70 .74 .81 1.04 

,87 • 76 .69 .72 .85 .95 

1.15 .90 .57 .51 .75 1.15 

.95 .97 .77 .75 .95 1.07 

1.14 .98 .70 .65 .82 .98 

.99 .85 .71 .76 .97 LOO 

November 

1.13 

1.15 

1.02 

1.10 

1.15 

1.10 

1.22 

1.18 

1.32 

l.16 

1.07 

1.36 
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April May 

'I'able 2. -- T11e array of factors for 
continuous count statior:s 

June July 
·, r·- ••. 

1 August I September October November 
.~ ·-•- ~ ·<.\-•~~- . \ - I.. ~ . ~-

( C) • 00 

(D) L03 

) 1.ol;. 

(F) L05 

(H 0.87 

(E) .90 

(D) • 92 

( C) • 93 

(E) 

(G) 

(L) 

o,.1§, 

70 . '/ 
.83 

,85 

w~ 
(B) .66 

(F) .68 

) .69 

111. 0 -.21 
(B) .64 

(K) ,65 

(F) .67 

(G) 

(K) 

(H) 

.81 

.82 

.85 

(H) 0.95 I c) 1.02 

(D) ·.95 ) 1.07 

(K) ,98 (D) LlO 

) 1.00 I ) 1.10 

(E) 1.071 (J) .95 (D) .88 (K) .70 (A) ,Tl (A) .86 (L) LOO (A) L13 

(A) L08, (G) ,97 (B) .90 (G) ,TO (H) .72 (D) .89 (F) 1.03 (B) 1.15 

) L09 I (F) .981 (I) .90 (L) .71 (G) ,74 (B) ,90 (G) L04 (E) Ll5 
I , 

(G) L16 (A) .99 I (c) .91 (A) .73 (J) .75 (FJ .92 (c) L05 (J) 1.16 
I I 

(B) L19 I (L) ,99 I ) .91 (J) . 77 if,) ~,:.1§, ) .95 I ) LOT (H) L18 
/ 

{r;:l,µL.l2 [ i!?t L03 (F) .91 (c) ,83 (c) .85 I (L) .97 (E) 1.08 ~.G)~ 

(K) 1.38 I (K) 1.1J+ (J) .97 (D) .86 (D) .86 ! (c) .99 (B) 1.09 (I) 1. 

(r) 1.44 L'..~_l, i.~J ~-L~~E) .93 \ ·\& 1.0~.I _lr~ ~-~. I (L) 1.36 
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1-' 

April 

(J) 1.04 
(F) 1.05 
(A) 1.08 
(H) 1.09 
(G) 1.16 

(B) 1.19 
(L) Ll9 

(K) 1.38 
(I) 1.44 

(c) LOO 
(D) 1.03 
(E) 1.07 

May 

(H) 0.87 
(J) .95 
(G) .97 
(F) ,98 
(A) .99 

(L) .99 
(B) 1.03 

(K) 1.14 
(I) 1.15 

(E) .90 
(D) .92 
(c) .93 

Table 3.-- Groups of stations within .20 range 

June July August September October November 

Group I - (A), (B), (F), (G), (L), (H), and (J) 

I 

(H) 0.76 (B) o.66 (B) o.64 (G) 0.81 (H) 0.95 j (F) LlO 
(G) .83 (F) .68 (F) .67 ~H) .85 fA) LOO fA) 1.13 
(L) .85 (H) ,69 (A) .71 OA) .86 L) 1.00 B) 1.15 
(B) .90 (G) .70 (H) .72 (B) .. 90 (F) 1.03 (J) 1.16 
(A) ,91 (L) .71 (G) -7~0 (F) .92 (G) 1.04 (H) 1.18 

(F) ,91 (A) . 73 (J) .75 (J) .95 (J) L07 (G) 1.22 
(J) ,97 (J) ,77 (L) .76 (L) .97 (B) 1.09 (L) 1.36 

Grou~ II - (I) and (K) 

! 
(I) .90 (I) ,57 (I) .51 (I) . 75 ) (K) ,98 (K) 1.07 
(K) .98 (K) .70 (K) .65 (K) . 82 ! (I) 1.15 rT) L32 

I 
~-

Group III - (c), (D), and (E) 

(E) .79 (c) .83 (c) .85 (D) .89 (D) .95 (c) 1.02 
(D) .88 (D) .86 (D) ,86 (c) ,99 (c) 1.05 (D) 1.10 
(c) .91 (E) .90 (E) .93 (E) 1.00 (E) 1.08 (E) 1.15 

' 



Table 4,-- Monthly grouJ> mean factors 

-
Group April 1'118.y JU.Ile Ju.ly August Se;9tember October November 

, . .,,.,.,,,,, 
O."--$ ""-""'"= . ,,~,_.= -- """-~" 

Gruu:p I I 1.11 0.97 0.88 0,71 0.71 0,89 1.03 1.16 

Group II ljl.14 .94 ,64 ,58 .78 

Group III .92 .86 ,86 .88 .96 
- ==~== -

1.o6 1.20 

LOJ L09 

42 



Station 
number 

1 ! 

2 
3 
4 
5 

6 
'( 

8 
9 

10 

ll 
12 
13 
14 
15 

16 
1T 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 

Table 5e=- Artr : average weekday traffic volume of the 
ronth 0 at seasonal control stations 

April May ,June July August September October 

1.25 1.29 L09 ,78 .60 .67 LOO 
1.19 1.06 ,90 ,91 .83 .82 .99 
1.03 .96 .80 .80 ,88 .92 1.02 
L31 1.27 1.00 ,78 .65 .58 .88 

.97 ,89 .88 ,71 .69 .76 LOO 

1.08 ,91 I .87 ,73 .69 .81 .99 I 

,99 8" ' C. .80 .74 .70 .79 .98 
1.12 .93 ,79 .Bo ,73 1.00 1.10 
1.20 1.10 . 76 .79 . 78 .93 1.03 

.96 .88 .87 .69 .72 .83 1.05 

1.60 1.39 ,l+7 .50 ,36 ,34 1.00 
1.13 1.11 ,99 .68 .68 .76 1.11 
1.15 1.09 1.02 .69 .68 .86 1.16 
LOO .82 .90 .67 ,73 .90 .95 
1.20 1.08 LOO .59 .79 1.01 1.07 

1.16 .87 .72 ,75 .80 LOO L04 
.99 .78 ,75 .76 .90 1.03 1.09 
.98 .80 .87 LOO LOO .90 .90 

L03 1.03 ,91 .82 LOO .98 1.17 
1.25 1.02 .99 .69 .61 .81 L05 

1.22 L03 .98 .68 .63 .79 1.03 
1.07 1.00 1.01 .70 .68 .92 1.09 
L47 1.16 .95 .50 .55 .59 LOO 
1.13 .97 ,75 .58 .61 .91 1.02 
1.09 .85 . 78 .66 .71 .89 l.01 

1.18 .97 1.00 .8!-1- .69 .95 1.06 
L05 .85 . 87 .81 .72 .79 1.00 
1.01 1.00 .92 .85 1.01 .89 .89 
3.07 3.07 .29 .38 .29 2.00 2.50 
1.12 1.00 .86 .84 .90 .95 .94 

1.19 .99 .92 .68 .'74 1.05 1.o6 
1.04 .94 .89 .78 .64 1.01 1.09 
1.26 LOO .75 ,55 .55 1.05 1.10 
1.10 .98 .88 ~67 .70 .98 1.02 
1.53 1.14 .93 .50 .49 ,91 1.20 

L49 1.02 .80 ,63 ,57 .92 1 .. 10 
Ll9 1.05 .90 .60 .75 .90 1.09 
LOO 1.11 LOO . ·rs .80 .89 1.00 
1.26 .95 ,74 .59 .65 1.03 1.11 

l ! ...._,, 
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November 

1.20 
1.23 
1.18 
1.30 
1.1.2 

Lll 
1.15 
1.14 
1.21 
1.20 

1.63 
1.18 
1.16 
1.17 
1.09 

1.20 
1.09 
1.00 
1.00 
L08 

1.05 
1.11 
1.33 
1.21 
L09 

1.17 
1.23 

.89 
2. ·rs 

.99 

1.20 
1.01 
1.30 
1.25 
1.09 

1.07 
1.24 
1.20 
1.30 

I 
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Table 6.-- The array of factors for seasonal control stations 
Sheet 1 of 2 

April I May l June July August September ' October November 

Sta­
tion 

10 

5 
18 

7 
17 

11,, 

38 
28 
3 

19 

32 
27 
22 
6 

25 

34 
8 

30 
12 
24 

Fae- 1· S:a- Fac-
tor t~on tor 

~ .. --- r 
Sta- I Fac­
tion I tor 

Sta- Fae- Sta-] F;o- i 3t~- Fae- I Sta-
tion tor tion to~ tion tor , t1on 

I 
Sta- 'I Fae~ 
t "on tor .1.. •• .,, 1 J ~ 

.96 

.97 i 

.98 
99 

.99 

17 
18 

i: I 
25 

LOO 27 
LOO 16 
LOl 10 
1.03 5 
1.03 6 

1.04 8 
L05 32 
1.07 39 
1.as I 3 
1.09 24 

LlO 
1.12 
1.12 
1.13 
Ll3 

26 
34 
31 
22 
28 

.78 

.Bo 

.82 

.82 

.85 

.85 
,87 
.88 
.89 
.91 

--~------------ i -~-~-! '11 
29 .29 29 .38 29 .29 11 . I 4 j .88 I 28 
1 1 1 7 11 5-n l-l 36 l '8 ' 0 8 I 89 1 ~O -..L .,4 " V 11 , ..,) ! {_, ,' ,. ,. ) "-' I 

16 .12 23 .50 35 .49 .59 i 18 I .90 18 
39 .74 35 .50 23 .55 _ 1 ' 67 I 30 ! .94 19 
17 ,75 33 -55 33 ,55 I 5 ,76 14 32 

I 

24 I .75 2~ .5s 36 -5! 1~ .76 i' 7 .98 21 
33 , 75 1) · 59 l . 6v ( . T9 2 . 99 36 
9 .76 39 .59 20 .61 , 21 .79 I 6 .99 20 

25 .78 37 .60 24 .61 27 .79 
1 

l 1.00 15 
8 .?9 36 .63 21 .63 6 .81 j 5 1.00 17 

I 

,93 3 .80 25 .66 32 .64 20 ,81 I 11 1.00 I 25 
.94 7 .So 14 .67 4 .65 2 .82 23 1.00 35 
.95 36 .80 34 .67 39 .65 10 .83 27 1.00 6 
.96 30 , .86 12 .68 12 .68 13 .86 38 LOO 22 
.91 6 I .81 21 .68 13 .68 25 .89 2s 1.01 s 

' I . 
. 97 10 .87 \ 31 .68 22 .68 28 .89 3 
.98 18 .81 I 10 .69 5 .69 38 089 24 
.99 27 .87 13 .69 6 .69 14 .90 34 

1.00 5 .88 20 .69 26 .69 18 ~90 9 
L 00 34 . 88 22 . 70 7 . 70 . 90 / 21 

1.02 
1.02 
1,02 

L03 
L03 

8 
7 

13 
14 
26 

'.Fac­
tor 

~D9 
.99 

LOO 
LOO 
LOl 

1.05 
1.07 
L08 
1.09 
1.09 

L09 
l.09 
Lll 
Lll 
1.12 

1.14 
1.15 
1.16 
Ll7 
1.17 

i ___ ,__,,, _ __,. __ ~ ___ .,....,,. ____ b-.,_--l. __ -'= __ ~~~-1--...--.._,.l---'------~·---..,,_-___i __ _,,... __ _ 



fi"­o, 

April I 
Sta- Fae-
tior: tor 

i 
I 

13 Ll5 
16 1.16 
26 1.18 
2 1.19 

31 1.19 

3'7 1.19 
9 1.20 

15 1.20 
21 1.22 

l 1.25 

20 1.25 
33 1.26 
39 1.26 
4 1.31 

23 1.47 

36 1.49 
35 1.53 
11 1.60 
29 3.07 

Table 6.-- The array of factors for seasonal control stations (cont.) 
Sheet 2 of 2 

May June July August September October I .. November 
I 

Sta- Fae= Sta- Fae- Sta- Fae- Sta- I Fae- Sta- \ Fae- Sta- Fae- I Sta- Fae-
tion tor tion tor tion tor f tion I tor tion I tor tion tor I tion tor 

I 

.89 34 24 I 16 L04 1.18 30 LOO 32 5 .71 .70 I .91 3 
33 LOO 2 .90 6 . 73 25 .71 35 .91 10 1.05 12 Ll8 
20 1.02 14 .90 38 10 .72 3 .92 20 1.05 1 L20 
36 1.02 37 .90 '7 27 .72 22 .92 26 1.06 10 1.20 
19 1.03 19 .91 16 8 .73 36 .92 31 1.06 16 1.20 

21 1.03 28 .92 17 .76 14 . 73 9 .93 15 1.07 31 1.20 
37 1.05 31 .92 l . 78 31 .74 26 .95 1T 1.09 38 1.20 

2 L06 35 .93 4 .78 37 .75 30 .95 22 1.09 9 1.21 
15 1.08 23 ,95 32. .78 9 .78 19 .98 32 1.09 24 1.21 
13 1.09 21 

.98 I 
9 .79 15 .79 34 .98 3·r 1.09 2 1.23 

9 1.10 12 .99 3 .80 16 .80 8 l.00 8 1.10 27 1.23 
12 1.,11 20 .99 8 .80 38 .80 16 l.00 33 LlO 34 1.25 
38 1.11 4 1.00 I 27 .81 2 .83 15 1.01 36 1.10 37 1.24 
35 1.14 15 l,QQ I 19 .82 3 .88 32 l.01 12 1.11 4 1.30 
23 1.16 26 LOO 26 .84 17 .90 rr l.03 39 1.11 33 1.30 

4 1.27 38 LOO 30 .84 30 .90 39 L03 13 1.16 39 1.30 
1 1.29 22 LOl I 28 .85 18 1.00 31 L05 19 L17 23 1.33 

11 1,39 13 1.02 2 .91 19 1.00 33 1.05 35 l.20 11 1.63 
29 3.07 1 

I 1.09 I 18 1.00 28 1.01 29 2.00 29 2,50 29 2,78 
I 
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Table 7,=~ Distribution of seasonal control stations by groups .of similar 
monthly variations as deterrr.ined_ from the mean factors in 'l'able J+ 

6, 7, 8J 9; 10, 12, 13, 14, 15, 20, 2J, 
31, 32, 33, 34, 37, 38, and 

(~ ·S':; l (n .~;Ti3~i .74 (33) .55 I (33) ,55 (5) ,76 I (14) ,95 (32) 
) -91 . ~14l .b2 I 241 ,75 (24) . 58 I (20) .61 (12) ,76 (7) ,98 (21) 
) .99 25,1 _85 (33) ,75 (.15) .59 (24) .61 (7) ,79 ( 6) .99 (2b) 
) LOO (27) ,85 (9) , 76 ~39) .59 (21) .63 (21) ,79 (5) LOO . (15) 

38) 1.00 (10) SQ (25) , 78 37) 

::: I ;::; 
,64 (27) ,79 (27) LOO 1 (25) • 0 

) 1.04 (5) .89 (8) ,79 (25) ,65 (6) .81 I (38) LOO (6) 
'1 L05 (6) .91 (7) ,80 (14) .67 (12) .68 (20) .81 (25) 1.01 (22) I 

) l,OT (8) ,93 (6) .87 (34) ,67 (13) .68 I (10) ,83 (24) l.02 (5) 

(6 ~ 1.08 (32) .94 (10) .87 (12) ,68 (22) .68 · (13) ,86 (34) L02 (8) 
(25 L09 (39) ,95 (27) .87 (21) .68 (5) ,69 (25) .89 (9) 1.03 (7) 

I 
(34) LlO ! (24) ,97 ( c; ' ,88 I (31) .68 (6) .69 ! (38) .89 (21) 1.03 i (13) ., ) 
(8' 1.12 i ~26~ ,97 (34 ~ .88 ~i~~ .69 (26) 6 I ( 4 i .90 (10) L05 (14) ' 9 I 1 / (12) 1,13 I 34 .98 (32 .89 :69 (7) • 10 I (31) .90 (20) L05 (26) 

(24) 1,13 ! (31) .99 (14) .90 (20) .69 I (34) 70 · 121
·) ,91 (26) Lo6 , (12) i. 1 \ 4.,. 

(13) Ll5 I (22) LOO [ (37) .90 (22) .70 (25) ,71 (22} 092 I (31) Lo6 I (10) 

I . 'i 
• 71 ! (10) 

I 

(26) (5) 
I , 

1.18 ! i33) LOO I (31, .92 ,72 (9) ,93 I (15 J 1.07 (31) 
'31) 1.19 I 20) L02 I (21) .98 (6) • 73 I (27) .72 (26) , 9 5 I ( 22 ) L 09 (38) 
b1) Ll9 ~21) 1,Q3 I (12) ,99 (38) ,73 (8) . 73 (34) .98 l (32) lo09 (9) 
(9) l,20 ] (37) L05 I (20) .99 (7) , 74 : (14) ,73 (8) 1,00 ; (37) 1,09 (24) 

(15) :i.20 I (15) L08 I (15) LOO (32) 78 ! 1-=l]) .74 (15) LOI I (8) LIO (27) . \ _,. -
l i 

LlO I (37) ' L22 I (13) LOO (9) ,79 (37) . 75 (32) LOl i (33) ) L09 , (26) 
' 1.25 l C9~ LlO j ~38) l.00 (8) ,So (9) . 1s I (39) L03 I (12) L.11 I (34) ) 

' 1.26 ' (12; l.11 } 22) LOl (2T) ,81 i (15) I 'l 1.05 l (39) Lll I (33) 39) 
. 79 I \ 31, 

L26 l (38) l l (, \ L02 (26) • SI+ ] (38) ,80 (33) L05 j (13) Ll6 (39) _,, 1~ I ,..L3; 
I l ., l 

! ' i ~ ---·./'a.-_ ... ~, 
,. '· 

2 

LO:::_ 
L05 
L08 
L09 
L09 

Lll 
1.11 
L12 
Ll4 
1.15 

1.16 
Ll7 
Ll7 
1.18 
1.20 

L20 
1.20 
L21 
1.21 
L23 

L 
L25 
L30 
L 



:£'.i 

:~ ~ April ~~:~: I 

(1) 1.25 
(4) l,31 

~23) 1./-1-7 
\36) 1.49 
(35) 1.53 

(18) .98 
(17) .99 
(28) 1.01 
(3) 1.03 

(19) 1.03 
(30) 1.12 
(16) 1.16 
(2) 1.19 , 

I 
i 

Table 7.-- Distribution of seasonal control stations by groups of similar 
monthly variations as determined from the mean factors in Table 4 (cont, ) 

-
May July August September October 

Group II - Stations 1, 4, 23, 35, and 36 

Sheet 2 of 2 

November 

(36) 1.02 I (36) .80 (23) (35) .1+9 (4) ,58 (4) i 
.50 .88 (36) 1.07 

(35) 1.14 (35) .93 (35) .50 (23) .55 (23) .59 (1) 1.00 (35) 1.09 
(23) 1.16 (23) .95 (36) .63 (36) .57 (1) .67 (23) LOO ( J_) L20 
(4) 1.27 (4) 1.00 (1) .78 (1) .60 (35) .91 (36) 1.10 (4) 1.30 
(1) 1.29 ( 7 ' 1.09 (4) .78 (4) .65 (36) .92 (35) 1.20 (23) 1.33 J_ ! 

Group III= Stations 2, 3, 16, 17, 18, 19, 28, and 30 

I 

(17) .78 (16) .72 (16) .75 (16) .80 (2) .82 (28) .89 (28) .89 
(18) .80 (rT) .75 (17) ,76 (2) .83 (28) .89 (18) .90 (30) .99 
(16) .87 (3) .80 (3) .80 (3) .88 (18) .90 (30) .94 (18) 1.00 
(3) .96 (30) ,86 (19) .82 (17) .90 (3) .92 (2) ,99 (19) 1.00 

(28) 1.00 (18) .87 (30) .84 (30) .90 (30) .95 (3) L02 (17) 1.09 
(30) LOO (2) .90 (28) ,85 (18) LOO (19) .98 (16) 1.04 (3) 1.18 
(19) 1.03 (19) .91 (2) ,91 (19) LOO (16) 1.00 (17) 1.09 (16) l.20 
(2) 1.06 (28) .92 (18) 1.00 (28) LOl (17) L03 (19) 1.17 (2) 1.23 

I i 

It is noted that in group II for the months of September and October; and in gruJ.p III for the 
month of November the ranges are slightly over .30. The reasoning for the inclusion and treatment of 
stations w~ich fell outside the .30 range is similar to that used in connection with grouping of con­
tinuous count stations within .20 range} as descrfoed on pages 5 and 6 in items (c) and (d), 

The seasonal control stations which did not fall into any of the groups predetermined by con­
tinuous count stations are numbers: 11 and 29. Tne reasons why these stations did not fall into any 
of the predetermined groups is not always obvious. Some of them may indj_cate additional pattern groups, 
Others TIIB,y reflect local and/ or temporary situation such as resort areas, football games J or activities 
that will ca,J.se unique traffic moverr.ents. However, these types of movements are generally very limited 
in extent. '.i:'he stations noted a::iove whic:1 did not fall into any predetermined group were of strictly 
lcca::. s::.gnificance and do not represent any appreciable mileage. 



fie, 
00 

'Table 8.--Exwnple i the of the iple of least squares for 11llocating 
a seasona-1 control st.a:Uon to a, group. {The de.ta for station No. 8 come from table 5. 

The group mean fe,ctors come from table 4) • 

Difference 
factors 

Factors ' at Ste.tion No. 8 i Mean 
No, 8 Group I a.nd Group Ip a,2 

l ------~=~~····--
April I L12 ,11 ,01 .0001 I L03 .09 l .0081 
May 093 .91' -,04 ,oc16 , ,92 .01 i ,0001 
June 

! 
.79 .88 -.09 ,oos1 I .86 ~,Ol' I ,0049 

July .80 .n .09 .0081 I .86 =.06 ,0036 
August ,73 ,71 ,02 ,0004 ! ,88 I ~- .15 .0225 
September I LOO ,89 ,11 .0121 I .96 I .0016 
October 11 

LlO 1.03 .07 .0049 I 1003 
i 

• Ol' ,0049 l I J.Jovember I .i,14 =,05 i = :2:::.J 1.09 ,05 .0025 u 

'=c-AZ = 

r 2 ., a1 = "0378 
2 

E d
3 

"' .0)482 

It should be noted that in the above example in the columns marked a
1 

and d3 the difference between the 
factors of ctation 6 and the group mean factors of group l and the group rr.ean factors of group 3 a:re with-
in the criterion of permissible variation of +.15, Therefore, station 8 could have been allocated to either 
group l or [;roup 3, - However, the s,1rnmation of the squared values of d is eq,ual to ,0378 where:;us the summation 
of ;,quared values of d- is equal to .0432. Because the s1..l.lllt:lation of 1 the squared values of d is less than the 
summ«.tlon of squared v~lues of a station Ho, 6 is assigned to group L This method of allocating seasonal con= 
trol stations to the various grodps is particularly useful when the data are processed on the computer. 

dowever, the final decision as to the allocation of a seasonal control station tha,t could fall into more than 
one group sr.ould be made after examining the locat:i.on of the station on the map. The contiguity of the road sections 
belonr,ini_; to the sa,~e group cietermines the grouping of such a stationo :::n such a situation, groupings of similar 
roaa sectionR should ce maintained as ~uch as possible. 
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t:•:•:-:::::g ROADS IN GROUP I l22ZZJ ROADS IN GROUP Ill 

~ .ROADS iN GROUP II -- OTHER ROADS 

36 

0 CONTINUOUS COUNT STATION (I COVERAGE COUNT STATION 

X SEASONAL CONTROL STATION 

FIGURE I - GROUPING OF ROAD SECTIONS FROM CONTINUOUS AND SEASONAL CONTROL STATIONS. 














