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The development of agriculture, the distribution 
of food, the provision 9f health services, and the 
accessto information through educational ser-
vices and other forms of communication in rural 
regions of developing countries all heavily de-
pend on transport facilities.' Although rail and i 
water facilitieg may play important roles in cer-
tain areas, a dominant and universal need is for 

.- -- road systemsathat provideanassured and yet --
relatively inexpensive means for the movement 
of peopl'e and goods..The bulk of this'need is for 
low-volume roads that generally carry only 5 to 
10 vehicles a day and that seldom carry as many 
as 400 vehicles a day. 

Descripciin del proyeco 
En las regiones rurales de palses en desarrollo, 
el desarrollo de la agricultura, la distribuci6n de 
viveres, la provisi6n de servicios de sanidad, y 
el acceso a informaci6n por medio de servicios 
educacionales y otras formas de comunicaci6n, 
depender/7en gran parte de los 'medios de trans-
porte. Aunque en ciertas Areas los medios de fe-
rrocarril y agua desempeian un papel impor-
tante, existe una necesidad universal y domi- 
nante de crear sistemas viales que provean un 
medio asegurado pero relativamente poco cos-
toso para el movimiento de gente y mercanclas. 
La mayor parte de esta necesidad se soluciona-
ra con la construcci6n de caminos de bajo vo-
10men que generalmente moverfan Onicamente 
de 5 a 10 Vehfculos por dia y que pocas veces 
moverlan tanto como 400 vehfculos por dla. 

Description du projet 

Dans les regions rurales des pays en voie de 
d~veloppement, I'exploitation agricole, ladistri-
bution des produits alimentaires, i'accbs aux 
services mdi.aux, l'acc~s aux mat~riaux et aux 
marchandises, A t'information etaux atsr(I 	

vices, dependent en grande partie des moyens 

de transport. Bien, queles transports par voie 
'>ferr~e et par~voie navi'able j6uent un r6lejimpor-~u
Stantdcans certaines r~gions, U6~ be''oin' dominnt 

ethuiversel 6iste d'ur6sae x 	 oute rqu ~tu 	 au o equipuise 

The planning, design, constfboIandW 
maintenance of low-volumeoads 'forural
 
gions of developing can be ;r-dtly
 
hanced with respect to
 
performance by the use of. 1w-vo umeroa
 
technology that is available in many p
 
world. Much of this technology has be 

duced during the developr i ental phaseo wht 

,
 

are now the-more-developed co-pland . 

some is continually pr duced in both the less
 
and the more developed countries. Some of the
 
technology has been documented in papers,
 
ticles, and reports that have been written by ex
perts in the field. But much of the technology is
 

El planeamiento, diser o, construcci6ny man
tenimiento de naminos de bajo volimen para
regiones rurales de palses en ldesarrollo pueden 
ser mejorados, con respecto al co ito-cal idad y' 
rendimiento, por el uso dela teci0ologfa de c- v 
minos de bajo volimen que se encuenrtra 'dsp&'\ 
nible en muchas partesdel m'und6. Muchade' 
esta tecnologla ha sido producida durante las
 

1pocas de desarrollo de lo que ahora son los.
 
pafses mris desarrollados, yalguna se produc
 
continuamente enestos pafses as[ comoen
.os
 
palses menos desarrollados. Parte de la tecpo
logfa se ha d6cumentadoendiseracioneartfL,;l
culos, e informes que hansido
 
pertos en el campo. Pero mUcha
 
gla no estd documentada y existe principaJi t
 
mente en la memoria'de Ouellos cub han'de'sa
 

-~L 

assurEir avec certitude etd'unef6g9 .7
 

ment bon march6,t ld p a
 
tants, et le tralport d-s in djse 
grande partie de ce-bespi, sa 
.par lacosctioi eoutaoo mo
 

hicule- 
'v6hic'iupes^a" ourq

Qt.1ges
tec i~W uos 



undocunened and exists mainly in the minds of 
those who have developed and applied the 
technology through necessity In either case, 
e stirg k15ow0(LAe bout low-volume road 
lechrnology is wide!y dispersed geographically,
is quite vdarted ii the language and the form of its 
existerce, irid is not readily available for appli-
cation to the needs of developing countries,

In October 1977 the Transportation Research 
Board (TRB) began this 3-year special project
under the sponsorship of the U.S. Agency for In-
lernational Development (AID) to enhance rural
transportation in developing countries by provid-
ing improvud acces.: to existing information on 

rrollado y aplicado la tecnobogia por necesidad. 
En cualquier caso, los conocimientos en exis-
tencia sobre la tecnologia de caminos de bajo
vohlimen estan grandemente esparcidos geogr6-
ticamente, varian bastante con respecto al idio-
ma y SL forma, y no se encuentran ficilmente 
disponibles para su aplicacion a las necesida-
des de los paises en desarrollo. 

En octubre de 1977 el Transoortation Re-
search Board (TRB) r n :nzb este proyecto es-

vI 	 pecial de tres arios de duracion bajo el patroci-nio de la U.S. Agency for International Develop-
ment (AID) para mejorar el transporte rural en
los paises en desarrollo acrecentando la dispo-

coup de pays, peut faciliter I'btude des projets
de construction, trace et entretien, de routes cfaible capacite dans les regions rurales des 
pays en voie de developpement, surtout en ce 
qui concerne 1'economie, la qualite, et la perfor-
mance de ces routes. La majeure partie de cette 
technologie a ere produite durant la phase de 
developpement des pays que Ion appelle main-
tenant developpes, et elle continue Abtre pro-
duite A la fois dans ces pays et dans les pays en
voie de developpement. Certains aspects de 
cette technologie ont 6t6 documentes dans des
articles ou rapports 6crits par des experts. Mais 
une grande partie des connaissances n'existe 
que dans l'esprit de ceux qui ont eu besoin de 
d~velopper et appliquer cette technologie. De
plus, dans ces deux cas, les 6crits et connais-
sances sur la techriologie des routes Afaible 
capacit6, sont dispers6s g6ographiquement, 
sont 6crits dans des langues differenies, et ne 
scnt pas assez aisement accessibles pour 6tre 

the planning, design, construction, and mainte
nance of low-volume roads. With advice and 
guidance from a project steering committee,
TRB defines, produces, and transmits information 
products through a network of correspondents in
developing countries. Broad goals for the ulti
mate impact of the project work are to promote
effective use of existing informaticn in the
economic development of transportation infra
structure and thereby to enhance other aspects
of rural development throughout the world. 

In addition to the packaging and distribution 
of technical information, personal interactions 
with users are provided through field visits, con

nibilidad de la informaci6n en existencia sobre 
el planeamiento, diser~o, construccidn, y man
tenimiento de caminos de bajo volOmen. Con el 
consejo y direcci6n de un comit6 de iniciativas 
para el proyecto, el TRB define, produce, y
transmite productos informativos a traves de una 
red de corresponsales en paises en desarrollo. 
Las metas generales para el impacto final del 
trabajo del proyecto son la promoci6n del uso
efectivo de la informaci6n en existencia en el
 
desarrollo econ6mico de la infraestructura de
 
transporte y de esta forma mejorar otros aspec
tos del desarrollo rural a trav6s del mundo. 

Ademms de la recolecci6n y distribuci6n de la 

appliques aux besoins des pays en voie de d6
veloppement.
 

En octobre 1977, le Transportation Research
 
Board (TRB) initia ce projet, d'une dur6 de 3 ans,
 
sous le patronage de I'U.S. Agency for Interna
tional Development (AID), pour am~liorer le tran
sport rural dans les pays en voie de d~velop
pement, en rendant plus accessible la docu
mentation existante sur la conception, le trac6,
la construction, et l'entretien des routes Afaible
capacit6. Avec le conse;!, et sous !a conduite 
d'un comit6 de direction, TRB definit, produit, et 
transmet cette documentation 6 I'aide d'ur r6
seau de correspondants dans les pays en voie
de d~veloppement. Nous esp~rons que le r~sul
tat final de ce projet sera de favoriser l'utilisation 
de cette documentation, pour aider au develop
pement 6conomique de l'infrastructure des tran
sports, et de cette faqion mettre en valeur d'au
tres aspects d'exploitation rurale Atravers le 
monde. 



ferencts i)n Ve United St .tes ,ind abroad, and 
other tufrrr, of CO'.uflCattjrr 

Steering Committee 

,i; S .,,ritte composed of experts 
,.to L .e,kr .i ~('e of the physical and social('1racer,,t:, of develoirg countries. knowl-

edge ; the md ; of developng countries for tra ()fPi,)n kow ed,'-
of eloping utrinsport-
knrm ledge of existing trcnsporta-

lion techrnojogy and experience in itsuse. 
Major frciors of the Steering Committee are 

to a5s sist in the dofini tion of users and their
need,, the lfenition of information products that 
nit( h on;,r iijs-d,,. arid the identification of in-
for at(al nd esources for develop-I,in( human 
men' of tthe infornalt;oli products Through its 

nformacion tecnica, se provee acciones reci-
procas personales con Ius usuarios por medic 
de visitas de campo, conferencias en los Esta-
dos Jnidos de Norte America y en el extranjero, 
y otras formas de comunicacibn. 

Comit6 de iniciativas 

El comitb de iniciativas se compone de exper-
los gue tienen conocimiento de las caracteristi-
cas tisicas y sociales de los paises en desarro-
Io, conocimento de las necesidades de trans-
porte de los paises en desarrollo, conocimiento 
de la tecnologia de transporte en existencia, y 
experiencia en SUSO . 

Las funciones importantes del comite de ini-
c.afivas son las de ayudar en la definicion de 

usuarios y s necesidades, de productos in-

formativos que se asemejan a las necesidades 

del usuario, y la identificacion de recursos de 


En plus de la dissemination de cette docu-
mentation technique, des visites, des conferen-

ces aux Etats Unis et ,ir'tranger, et d'autres 

formes de communication permettront une inte-

raction constante avec les usagers. 


Comitb de direction 

Le comite de direction est compose d'experts 
qui ont ,lla fois des connaissances sur les ca-
conaisancs sresce-
racteristiques physiques et sociales des pays en 
voie de developpement, sur leurs besoins au 
point de.vue transports, sur la technologie ac-
tuelle des transports, et ont aussi de I'exp6-
rience quant A l'utilisation pratique de cettetechnoloqie. technooqie.La 

Les forictions majeures de ce comitY sont
d'abord d'aider A d6finir les usagers et leurs be-
soins, puis de definir leurs besoins en matiere 

quident Iafoi 

membership the committee provides liaison with 
project-related activities and provides guidance
for interactions with users. In general the Steer
ing Committee gives overview advice and direc
tion for all aspects of the project work. 

The project staff has responsibility for the pre
paration and transmittal of information products,

the development of a correspondence network
throughout the user community, and interactions
with users. 

Information Products 

Three types of information products are pre
pared: compendiums of documented informa
tion on relatively narrow topics, syntheses of
 
knowledge and practice on somewhat broader
 

conocimientos y humanos para el desarrollo de
 
los productos informativos. A travibs de sus
 
miembros el comit6 provee vinculos con activi
dades relacionadas con el proyecto y tambien 
una guia para la interacci6n con lou, usuarios. En
 
general el comitY,de iniciativas proporciona
 
consejos y direccidn general para todos los as
pectos del trabajo de proyecto.
 

El personal de proyecto es responsable de la
 
preparaci6n y transrrlsiin de los productos in
formativos, el desarrollo de una red de corres-

ponsales a trav~s de la comunidad de usuarios,
 
y la interacci6n con los usuarios.
 

Productos informativos 
Se preparan tres tipos de productos informati
vos: los compendios de la informaci6n docu
mentada sobre temas relativamente limitados, la
 
sintesis del conocimiento y prctica sobre temas
 

de documentation, et d'identifier les ressources 
documentaires et humaines n~cessaires pour le 
d~veloppement de cette documentation. Par Iin
term6diaire des ses membres, le comit6 pourvoit
A la liaison entre les differentes fonctions relati
ves au projet, et dirige I'interaction avec les 
usagers. En g~n~ral, le comit6 de direction 
ccnseille et dirige toutes les phases du projet.

Notre personnel est responsable de la preparation et de Ia dissemination des documents, du 
ravionet du n e dc nents 
dveloppement d'un rseau de correspondants
 
rin cls us 
raction avec les usagers.
 

documentation 

Trois genres de documents sont prepares: des 
recueils dont le sujet est relativement limit6, des 

vii 

http:technooqie.La


;ubject.r. arid i( ,ted ;,fo',-volure road 
conference,.s trat are totally or airtoally sup-
ported by the erct Corr1pe-'d'~umrns are pre-
paire(d by project ,tItf at the rate of about 6 per 
year conrultants are erni)oyed to prepare
synlt at tie ratie of 2 per year At least one 
corfterence proceedrios will be pubhshed dur-
ing the 3-year period In sumnTary, this project 
arms to rprodlce? and distributle between 20 and
30 pbL ihitions t-:at cover much of what is 
knlown about low-volume ro,:-J technology. 

Interactions With Users 
A number of mechanisms are used to provide in-
teractions between the project and the user 

Ln poco mas amplos, y los expedientes de 
conferencias de caminos de bajo volumen que
estdln totalmente o parcialmente amparados por
el proyecto. El personal de proyecto prepara los
compendlos a razon de unos 6 por aro; se utili-
zan consultores para preparar las sintesis a 
razon de 2 por argo. Se publicar! poi lo menos 
un expediente de conferencid durante el pc-
riodo de tres aros. En breve, este proyecto pre-
tende producir y distribuir entre 20 y 30 publica-

viii	ciones que cubren mucho de to que se conoce 
de la tecnologia de caminos de bajo volOmen, 

Interaccidn con los usuarios 
Se utilizan varios mecanismos para proveer las
interacciones entre el proyecto y la comunidad 
de usuarios. Se publican las noticias del pro-

syntheses de connaissances et de pratique sur 
des sujets beaucoup plus generaux, et finale-
ment des comptes-rendus de conferences sur 
les routes i faible capacite, qui seront organi-
sees compltement ou en partie par notre projet.
Environ 6 recueils par an sont prepares par no-
tre personnel. Deux syntheses par an sont 6cri-
tes par des experts pris AI'exterieur. Les 
comptes-rendus d'au moins une conference se-
ront ecrits dans une periode de 3 ans. En r6-
sum6, I'objet de ce projet est de produire et dis-
seminer entre 20 et 30 documents qui couvriront
l'essentiel des connaissances sur la technologie
des routes Afaible capacit6. 

Interaction avec les usagers 


Un certain nombre de mecanismes sont utilis6s 
pour assurer 'interaction entre le personnel du 

co-nrnunity Project news is published in each 
issue of Transportation Research News. Feed
back forms are transmitted with the information 
products so that recipients have an opportunity 
to say how the products are beneficial and how 
they may be improved. Through semiannual vis
its to developing countries, the project staff ac
quires first-hand suggestions for tI _project
work and can assist directly in specific technical
problems. Additional opportunities for interaction 
with users arise through international and in
country conferences in which there is projectparticipation. Finally, annual colloquiums are 
held for students from developing countries who 
are enrolled at U.S. universities. 

yecto en cada edicibn de la Transportation Re
search News. Se transmiten, con los productos
informativos, formularios de retroaccibn para 
que los recipientes tengan oportunidad de decir
cbmo benefician los productos y cbmo pueden 
ser mejorados. A travs de visitas semianuales a
los pafses en desarrollo, el personal del pro
yecto adquiere directamente de fuentes origina
les sugerencias para el trabajo del proyecto y
puede asistir directamente en probiemas t~cni
cos especfficos. Surgen oportunidades adicio
nales para la interacci6n con los usuarios a tra
v~s de conferencias internacionales y nacionales en donde participa el proyecto. Finalmente, 
se organizan di~logos con estudiantes de paf
ses en desarrollo que est~n inscriptos en uni
versidades norteamericanas.
 

projet et la communaut6 d'usagers. Un bulletin 
d'information est publie dans chaque numero de
Transportation Research News. Des formulaires 
sont joints aux documents, afin que les usagers

aient l'opportunit6 de juger de la valeur de ces
 
documents et de donner leur avis sur les
 
moyens de les ameliorer. Au cours de visites
 
semi-annuelles dans les pays en voie de dove
loppement notre personnel obtient de premiere
main des suggestions sur le bon fonctionnement 
du projet et peut aider r~soudre sur place car
tains problbmes techniques specifiques. En ou
tre, des conferences tenues soit aux Etats Unis,
soit A '6tranger, sont I'occasion d'un 6change
d'ides entre notre personnel et les usagers.
Finalement, des colloques annuels sont organis6s pour les 6tudiants des pays en voie de 
d6veloppement qui 6tudient dans les universites 
am6ricaines. 
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Overview 
Background and Scope 

A road inventory is the collection and organiza-
tion of a road system's physical data Its original 
purpose was to obtain sufficient information to 
prepare maps that show all the roads and asso-
cated facilities served by the roads; together, 
these corriprise a highway system. These maps 

and the data collected to make them - are 
Used to compile statistics about the various 
types of roadways in the system. Traffic counts, 
which may be defined as an inventory of road 
use, are often shown on these maps to assist of-
fic;als in the evaluation of the various road types. 

Today, road and traffic inventories are the 
basis for all advance road programming. By 

Vista General 
Antecedentes y alcance 
Un inventario de caminos es la recoleccion y or-
ganizacibn de los datos fisicos de un sistema de 
caminos. SU proposito original fue obtener sufi-
ciente informacion para preparar mapas que 
muestren todos los caminos y los servicios afi-
nes que estos sirven; juntos, representan un sis-
tema de carreteras. Estos mapas-y los datos 
recolectados para prepararios -son utilizados 
para recopilar estadfsticas sobre los diversos 
tipos de caminos del sistema. Los conteos de 
trnsito, que se podrfan definir como un inventa-
rio del uso del camino, aparecen a menudo en 

Expose 
Historique et description 
Dresser un inventaire routier consiste A rassem-
bier et , ordonner toutes les informations sur 
1'6tat physique du reseau routier, afin de pouvoir 
les utiliser pour preparer des cartes qui rensei-
gnent toutes les routes et services apparent6s 
qu'elles desservent; ensemble, ceux-ci forment 
un r6seau routier. On emploie ces cartes--et 
les informations rassemblbes pour les dresser-
dans le but d'obtenir des statistiques sur les dif-
f6rents types de routes du reseau. Les recen-
sements de la circulation, que I'on pourrait defi-

using these basic data, roads can be classified, 
road deficiencies and needs can be analyzed, 
and logical operational plans can be formulated 
to bring the road system up to acceptable stan
dards. Road inventories may be supplemented 
by aerial photography, which, when available, is 
a less costly tool for developing road system 
base maps. However, once a base map is pre
pared, the remaining physical data must still be 
collected on the ground, from construction 
plans, and from physical traffic counts. These 
data may be transferred to base maps to show 
the classification of roads by surface types and 
to depict the traffic volumes throughout the sys

estos mapas para ayudar a los funcionarios en
 
la evaluaci6n de los diferentes tipos de caminos.
 

Hoy en dia, los inventarios de caminos de 

tr~fico, son la base de toda programaci6n vial 
anticipada. Utilizando estos datos b6sicos se 
pueden clasificar los caminos, analizar las defi
ciencias y necesidades de las vfas y formular 
planes operacionales Iogicos para elevar el sis
tema de caminos a niveles aceptables. Puede 
suplementarse los inventarios de caminos con 
fotograffas aereas que, cuando estc~n disponi
bles, representan una herramienta menos cos

nir comme un inventaire de l'utilisation des 
routes, y sont souvent indiqu6s afin que les ad
min;strateurs puissent juger des diverses 
classes de route. 

De nos jours, ies inventaires des routes et de 
la circulation sont A la base de toute program
mation routibre pour le futur. En utilisant ces 
donn6es de base, on peut classifier les routes, 
analyser leur insuffisance et les am6liorations A 
apporter, et formuler des plans d'action coh6
rents p-, r amener le r6seau A un niveau accep

xi 



cr graphs, or table that have been do- " a y ma undest 

volopd manually or by computer. decision,making process. HowevW;,,MM -offtAdvance planning activities further require (a) compendium addresses the atual pro 'e auunctional classification of the roads. (b)an colleing and recordtradequacy raing for each road, (c) a determina, tory data. It does not attempt to advise the portion of roadway impiovement needs, and (d) a fessional about dlecision-making ictivities npriority analysis to determine in which order , classifying, rating, or analyzing road "Thisthese roadway improvements should be,,under- compendium is directed to those people who"'taken Compendium 15 provides some informa- must collect and record the basic inventory datation about the general highway planning process input in a systematic and economic manner.

- ...... tosa para desarrollar-mapas-base del-sistema. meci6n sobre el proceso general de planea_vial. Sin embargo, una vez que se ha preparado miento de carreteras de tal manera que los ad- : 
*r el mapa base, an deben recolectarse en el te- ministradores y los ingenieros de carreteras enrreno los demos datos fisicos empJeando los pldan comprender el rol de los inventariosen"pianos de construcci6n y los contoos ffsicos de el roceso de toma de decisi6n. Sin embargo,Ilatrdfico. Pueden transferirse estos datos a mapas mayor parte de este compendio cubre el procebase para mostrar la clasificaci6n de caminos drnienti'mismo de recolectar y anotar datos 

por tipo de superficie, y para representar los vo- sobre inventarios de caminos y de tr~nsito. NoImenes de transito a trav6s del sistema. Tam- trata de aconsejar al profesional sobre activida-,bi~n pueden registiarse los datos en diagramas, des en la toma de decisiQnes'para lasificar, orgr~ficos o cuadros que han sido desarrollados denar on analizar los caminos. Est compendiomanualmente o por computado.-as. estd dirigido a aquellas personas que deben re-Las actividades anticipadas de planeamiento, colectar y enotar !0s datos bsicos del inventa'
requieren ademas (a) una classificaci~n funcioT rio de una manera sistemdtica y econ6mica.xll nal de los caminos, (b) una classificaci6n de
adecuaci6n de cada camino, (c) una determi
naci6n de las necesidades de mejoramiento de Expsl rolas vas, y (d) un anilisis de prioridad para de- com endiaterminar el orden en qu6 deben ejecutar estos El planeamiento de programas de conservaci!6k\ mejoramientos. El Compendio 15 ofrece infor- y mejoramiento debe empezar con una base de 

table. Les inventaires routiers peuvent 6tre ordre ces amdliorations doiVent Atre apport6es.'compiment6s par des photographies a~riennes Le Recueil 15 fournit certaines informations sur.qui, lorsqu'elles sont disponibles, repr6sentent le proces~us g~n6ral de planification routi6re deun outil moinscoOteux pour lMlaboration des fegon Aq que les ingdnieurs et administrateurscartes de base du r~seau routier. N~anmoins, des roi.stes puissent comprendre le'r le des inune fois celles-ci pr~par~es; certaines donn6es veniaires dans le processus-de prise de do'lphysiques doivent encore 6tre obtenues sur le sion. Cependant, on y explique surtout comment..terrain, des plans de construction, et des r6unir et enregistrer les donndes pouru lnven '.comptages du trafic. On peut transfdrer ces taire des routes et de la circulation, Cereouell'"donn~es sur des cartes de base, afin de montrer ne cherche pas Aconseiller le profes§'onnelsurla classification des routes selon leurs diff~ren- les activitds de prise de d6cision Iorsd6 lastes surfaces de roulement et afin d'indiquei le sification, de l'dvaluatlion ou de IVariayse des;V<,volume du trafic dans tout le r6seau, On peut routes, !1s'adresse aux personnos quidoivent6galement les enregistrer sous la forne de ta- rassembler et'enregistrer les donn6e base
bles de ralcul, de graphiques ou de tableaux d'un inventaire d'une fagon syst matlqu e6t,,pr6par s soit manuellement soit par ordinateur. ;' 6conomique. :A 1Afin de planifier pour le futur, il faut aussi au 

' 

. ' - + Ipr6aiable : (a) classer les routes selon leur fonc- ObjectIf do ce recuel
 
tion, (b) estimer si chaque route gad6quate, Une ctnnal 
 d
(c) d~termner les am6liovations ncessaireset routier et de sonttis~tpi i. ,f(d) analyser les prioritds pour d~finir daps quel avant de comme n r 

-1 g 

I 



Ratkmlak for This Compendium techniques Will be os efficienl as poss,01a ()~
the information colieete wil64 

The pt anning of road maintenance and im,, accurate, and (e) unnecessaryinform on Iil.,
 
9.ovement programs should start with a founda- not be collected. ! :
 
tion of knowledge about the physica' nature and Many publications are avaleble both'in the
 
use of the existing road systerr, This information United States and abroad that descdbe the
 
is obtained during the inventory process. more advanced planning tools that use the Oata
 

Both road and traffic inventories represent a collected in the inyentor' process (ipg fuM.
 
,major investment in time and labor. Inventory tional classifications, adequacy ratingg trp
work can be slow and tedious. Therefore, it provernt needs and priority analyses. &ni traf
should be carefully planned and closely super- fic projections), Very, little has been published
 
vised so that (a) the information needed will be about the road invel''tory itself. Although the first
 
collected the first time, (b) the information col- rural road inventory program was begun in'the
 
lected will be ,n usable form, (c) the collection United States in 1936, it was not until well after
 

. ... .. ...... ": ', ".' : : , -':'- : '-':': - ::---------' . -. 

conocimientos sobre la naturaleza y el uso fisico colectados en el proceso l inventario (por. 

del sistema de caminos existente. Se obtiene ejemplo, clasificaciones funcionales, tasas'de.
 
esta informaci6n durante el proceso de inventa- adecuaci6n, necesidades de mejoramiento y
 
rio. anclisis de prioridad, y proyecciones de tr-n-


Los inventarios de caminos y de tr~nsito're- sito). Muy poco se ha publicado sobre' oel inven
presentan una inversi6n importante de tiempo y tario mismo de caminos. Mientras que el primer
 
de personal. El trabaj&de inveritario puede ser programa de inventario do caminos rurales se 
lento y tedioso. Por eso, debe ser planeado y' inici6 en los Estados Unidos en 1936, no fue
 
supervisado cuidadosamente de manera que hasta mucho despus'de la Segunda Guerra
 
(a) la informaci6n necesaria sea recolectada la Mundial que se refinaron las t~cnicas de'reco
primera vez, (b) la informac16n recolectada sea lecci6n y recopilaci6n de datos y se analizaron
 
utilizable directamente, (c) las t6cnicas de reco- sistemcticamente los datos estadisticos. Una
 

vez terminado el inventario preliminar,Ila activi
lecci6n sean tan eficientes como sea posible, 
(d) la informaci6n recolectada sea consistente y dad de inventario adicional puede limitarsea 
precisa, y (e) no se recolecte informaci6n inne- poner al dra y a corregir los datoS b sicos del ,
 

inventario. En consecuencia, es extremadacesaria. 
Hay varias publicaciones disponibles en los mente importante la precisi6n e integridad del
 

Estados Unidos de Norteam~rica y en el extran- inventario inicial.
 
jero que describen los m6todos de planea- El primer texto seleccionado describe los

miento m~s avanzados, utilizando los datos re- usos de los datos del inventario inicial y los m6 

grammes d'entretien et d'am~lioration. On ob- inventaires (par exemple, la classification par-,
 

tient ces informations au cours de l'inventaire. fonction, l'6valuation des routes selon qu'elles
 
Tant les inventaires des routes que ceux de Ia sont ou non addquates, I'analyse des amliora

circulation representent un investissement im- tions n ~cessaires et de leur ordre de priorit6 et
 
portant de temps et de main-d'oeuvre. Dresser les projections de trafic), Trs peu a 6t6lpubi
 
un inventaire est parfois un travail lent et fasti- sur l'inventaire mme. Bien que le premier pro
dieux. C'est la raison pour laquelle il dolt 6tre gramme d'inventaire routier en milierural
 
soigneusement planifi6 et suivi, afin (a) d'obtenir d~butd aux Etats-Unis en 36; lescq
 
en une seule fois le donn6es n6cessaires, (b) de pour rassembler at enregistrer 16 informations"!,
 
presenter I'information r6unie sous une forme uti- n'ontIt6 am6lior6es et les donnessta'tstique'sl

lisable, (c) d'appliquer des techniques d'obten- syst6matiquement analyses'que onte p 

tion des donnees aussi efficaces que possible, aprds la seconde guerre:Le mordiale, in 
(d) dOe reunir des donnees coherentes et exac- ventaire doit absolurmenttre e
 
tes, et (e)"de ne pas inclure d'informations su- exact, vu qu'i'sert do
 
perflues,. vants pour lesquels on s.. lliitA6&' 60 r
 

IIexiste de nombreuses publcations, aussi , et corriger n6es,
 
bien aux Etats-Unis qu'& l'1tranger, d~crivant les Dans le p I "I d t
,' 

instruments de planification lesplus modomes des
 
qui utilisent les donn6es r6unies au cours des c.rta..s.mth es'
 

4ut il . .. . rsdes 



WorId War II t1a the te(Ahniques for colle .ng
arid "orpirric the data were refined and the 

td1siAltjil idata .,y.teriatically ( t:ilyed After the 
pri1rirar y inventory has been courrpleted, addi-
tr.ial ini,efi!ury activity can be limited to updal-
III(. atrid cur wCtniq, the iba!, , iventory data 
'inrMsequefitti ,I,cijraL , arid completeness
If thintaf! l. ory are extremely important

If,t, f ,tr,-: ,ected text descrih.-- the uses of 
(,,r , irivefitury data a I ttiooJ Of summariz-
iriq tha li. Oil VdIou., maps to aid gov-
errirnife, ael;icie and the public. The second 
,,t trwwriht, (eneral instructions for the prepa-
r,ation of j rolad inventory The third text de-
;cribes the mechanics of making traffic counts 

on rurafl roals The early inventories were re-
corded mainually on forms, which were then also

miamially ,analyzed and summarized. The first 
three text, describe the types and amount of 

todos para reuniresos dates en diversos mapas
t fin do ayudar los organismos gubernamenta-

les y al publico. El segundo texto pi senta ins-
trucciones generales sobre la preparacion de un 
rnvenlarino de caminos. El tercer texto describe la 

niec rica para hacer conteos de trfnsito en 
xIv camiunos rurales. Los primeros inventarios fueronanotados en formularios que eran despues ana-

hzadlos y resumidos. Los tres primeros textos 
describen los lipos y cantidad de datos que
deben recolectarse. Aunque la anotaci6n y do-
cumentacion de esta informacion no estn des-
critos en detalle, es posible tabular estos datos 
sea manualmente o con calculadora.

Los Ires textos seleccionados s;guientes fue-
ron preparados por la Foreign Projects Division, 

verses cartes qui servent aux organismes gou-
vernementaux et au public. Le second texte 
donne des instructions generales pour la pr~pa-
ration d'un inventaire routier. Dans le troisieme 
texte, on decrit les procedes de comptage de la 
circulation sur routes locales. Les premiers in-
ventaires furent enregistres manuellement sur 
des formulaires, leur tour analyses et resum6s 
A la main. Dans les trois premiers textes, on in-
dique quel genre d'information reunir et en 
quelle quantite. La fagon d'enregistrer et de pr6-
senter ces informations nest pas decrite en d6-
tail, mais on peut le faire sous forme de tables 
preparees soit Ala main, soit i la machine. 

Les trois textes suivants sont l'oeuvre de la Fo-
reign Project Division de la Federal Highway
Administration du U.S. Department of Transpor-
tation. Its font partie d'un syst)me de base de 

data to be collected. Although the recording and 
documentation of this information are not de
scribed in detail, either hand or machine tabula
tion of these data is possible. 

The next three selectee texts were prepared
by the Foreign Projects Division, Federal High
way Administration (FHWA), U.S. Department of
Transportation. Thesu documents were pre
pared as a part of a basic rural highway plan
ning system. This program was designed by
using the concept of collecting the minimum 
basic information needed to plan and operate an
efficient highway transportation program. The 
program was designed to minimize the manual 
effort and maximize the use of a computer.

The fourth selected text presents an overall 
outline of the highway transportation planning
process. This process can be followed without
the aid of a computer. However, by using the 

Federal Highway Administration, U.S. Depart
ment of Tranfportaticn (Divisidn de Proyectos
Extranjeros, Administraci6n General de Carrete
ras, Departamento de Transportcs de los 
Estados Unidos de Norteamerica). Estos docu
mentos fueron preparados como parte de un 
sistema bsico de planeamiento de carreter&srurales. Este programa fue diseirado utilizando
el concepto de recoletar la informacibn mfnima 
bbsica necesaria para planear y operar un pro
grama eficiente de transporte por carretera. El
 
programa fue diseriado para minimizar el es
fuerzo manual y aumentar al m~ximo el uso de
 
computadoras.


El cuarto texto seleccionado presenta un bos
quejo general del proceso de planeamiento de
 

planification pour les routes rurales. Ce projet fut
 
elabor6 en reunissant le minimum de donnees
 
de base necessaires pour planifier et mettre en
 
oeuvre un programme efficace de transport rou
tier. IIfut conqu afin de minimiser le travail ma
nuel et d'utiliser au maximum l'ordinateur.
 

Le quatri~me texte donne une vue gen6rale
du processus de planification du transport rou
tier. On peut appliquer cette m6thode sans 
I'aide d'un ordinateur. Cependant, les recents. 
progrbs techniques dans le trait:menrt des dor
noes rendent possibles de nombreusgs analy
ses qui autrement seraient trop coLteuses et tres 
difficiles realiser A la main. 

Dans les cinqui~me Ert sixieme textes, on d6
crit comment 6tablir un inventaire des routes et 
une etude de la circulation, adaptes Aun sys
t6me bas6 sur I'emploi de lordinateur. Pour les 



latest technical advances inengineering and Texts N~os. 10 through 15). The manuals were'i 
data processing, many analyses are possible prepared for use in Argentina; al except the
 
that otherwise would bi uneconomic and very seventh Qompyter Program,CJV# MWwei
 
difficult to perform manually, are avblein both English an $Sani
 

The fifth and sixth texts detail the mechanics At'he IVAfrican Highway Congress in Nairobi, 
maiof Kenya, January 20-25, 1980,a paper on the,ng road inventories and traffic surveys for 


use ina compul~r-based system. The same in- Rural Highway Planning System was presented 

formation requirements and the same colli ztion that describes tis computer ram Th 

<
 

procedures are applicable to manual inven- paper notes that
 
tories. These texts describe one method of re- Should any cou dt
 
cording the information on field data forms.t
 

coptrporams and test data. ThecmpteThese are then submitted directlylo keypunch the FeHWA will send copies of he onuate
 
operators for entryinto a comrter programs and test data will be copied onto five,
., 

These three selected texts-are part o.fa pack- .c.... Ilso
puter, aps.A a!able [arej the Comn
 

age of seven manualg'of instructions and com- puter Program InstallationGuide and sample"'
 
puter programs prepared and distributed by the outputs of the key programs. This documenta-

Federal Highway Administration (see Additional tion and support data should make Iteasy for
 

transporte por carretera. Puede seguirse este su ingreso a la computadora.
 
proceso sin necesidad de computadoras. Sin Estos tres textos seleccionados forman parte
 
embargo, usando los i61tirnos avances t~cnicos de una serie de siete manuales de instrucciones
 
en ingenieria y procesamiento de datos, es po- y programas de computadoras preparada ydis
sible hacer muchos andlisis que de otra manera tribufda por el Federal Highway Administration
 
serian antiecon6micos y dificiles de ejecutar (ver Textos Adicionales N°10a 15) . Los manua
manualmente. les fueron preparados para su empleo en Argen-


El quinto y el sexto textos detallan el m~todo tina; todos, excepto el s~ptimo: iComputer
 
para realizar inventarios viales y estudios de Program User's Manual (Manual para el uso de 

trcnsito, empleando sistemas basados en com- programas de computadoras)est diponi-

, 

putadoras, Los mismos requerimientos de in- bles en ingl6s y en espaiol.' 
formaci6n y los mismos procedimientos de En el IVCong reso Africano de Carreteras' en 
recolecci6n son aplicables a los i nventarios Nairobi, Kenia, 20-25 de Enero de 1980, se pre
manuales. Estos textos describen un m6todo sent6 un trabajo sobree Rural Highway Plan
para registrar la informaci6n en formularios de ning System (Sistema de planeamiento de oarre
datos de campo. Estos son luego entregados di- teras rurales) que describe este sistema 'de;
 

rectamente a los perforadores de tarjetas para computadoras. El trabajo indica que
 

inventaires faits manuellement, on peut utiliser (Systeme de planification du r~seau rural), pr
 
les m~mes informations, rassembldes de la sentde au IVAfrican Highway Congress tenu
 
mdme mani~re. Ces textes pr6sentent une m6- Nairobi, Kenya, du 20 au 25 janvier 1980, On
 
thode pour enregistrer l'information sur des for- mentionne que: 

mutaires remplis sur le terrain et soumis direc- Sr 

d 

-

me
FHW unlui payssenverra n6ei41;r cesyst latement aux perforatrices pour les faire entrer pay sire instal
 
dans 'ordinateur. CFW u ner neeplaire des ma,7


6:esmble donn~es. Les loiciese,6bi'uCes trois'textesesp choisis forment partie d'un nuels, des !ogiciels et de la banquede 

de sept manuels d'instructions et de d. ...
Lesde 

.programmes pour ordinateurs, pibblis' par la donn6es seront'6edgistrls. l"bandes'
 
Federal Highway Administration (vor Textes Ad- magn6tiques§:O pbut alenent sdri .
 
ditionnels,iNos. 10 a 15). Cesmanuels6taient er le ComputerProgiam
 
destindis AI'Argentine; tous, sauf le septime- - (Guide pourla riin
 
le Computer Program Use's Manual (Manuel d dndd 1"
 
pour l'utilisation du programme d ordinateur)-. tiesdes...
 
existent en anglais-et en esipagnol.w, qe;,d
inq 

-Xe programme a 6t6 d~crit dans une commu- faiie ~6hd~g rah~ 


nlcationisur le Rural Highway,Planning'System 1es--dipaie de I
 

g .n . -! _ - _
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programs;any country to properly install thItherga scollected 
upon scomputers. AJI information wll be
provided free of charge. The FHWA need only
be reimbursed for the cost of the computer
tapes,
After any country has reviewed these manuals
and support information, FHWA personnel will
be available to provide a limited amount of tech-
nical assistance. This assistance would include
answering any questions, explaining the pro-gram indetail and discussing the desirability
and methods of initiating this program within theinterested country. 

Teimportance of accuracy and consistency'in the collection of both road and traffic inventory
data, cannot be overstate. Inventories should
be made by as few people as possible. These
people should be well trained and aware of the
importance of thoroughness. Otherwise, the data 

Si algtn pars quisiera instalar este sistema, el
FHWA e;nviard copias 'de los manuales, pro-

gramas de computadora y datos de las prue-
oas. Los programas de computadora y los 
dates de los ensayos ser~n copiados en cinco
cintas de computadora. --ambi6n estarn dis-\
ponibles el Computer Program Installation
Guide (Guia para la instalaci6n de programas 
de computadoras) y las muestras de rendi-
miento de los programas claves. Esta docu-
mentaci6n y los datos suplementarios facilita-r,na cualquier pals la instalaci6n correcta de 
los programas en sus computadoras. Toda la,
informaci6n serd distribuida sin costo. El 
FHWA debe ser reembolsadotOnicamente por
el costo de las cintas para computadora. 

Despu~s que un pars ha revisado estos
manuales y la informaci6n suplementaria, el 
personal del FHWA estari disponible para
proporcionar una cantidad limitada de asis-

tes les informations seront fournies gratui-

tement. La FHWA n'exigera que le rembour-
sement des bandes magnitiques. 

Une fois qu un pays a dtudi6 cette docu-
mentation, !a FHWA met son personnel Asa
disposition pour lui offrir certaine assistance 
technique au cours de laquelle on peut r-
pondre aux questions qui pourraient surgir,explaquer le programme en d6tail et discuter 
de la d6siiibilit, du pfogramme et dela fa-
gon de l'initier dans le pays interess6. 

On ne peut trop insister sur I'importance d'ob-


tenir des donn6es exactes et cohfrentes, tant 

-,- 

en la recolecci6n de datos del inventario de ca
minos y trcnsito no puede estar oxagrada, Los 
inventarios deben ser hechos por lamenor can
tidad posible de persons. Estas doben estar 
bien'entrenadas y consciente de la imp rtaciade efectuar un trabajo minuiosDe otj a 
nera, los datos recolectados no serin h6)ono6
neos y los an~lisis de los resultados con Jirdn 
a conclusiones incorrectas. 

Presentacibn de los iextos

eecinds
 

El primer texto, Maintaining and Using a Rural 
Road Inventory (Manteniendo y utilizando un in

homgenuectewill not beh m ge e u a d0lq 
analyses of the results will lead to incorret con
clusions. 

D ion of 
The first text, Maintaining and Uslqg'a Rural
Road !nventory, was publish e PrOteed
ings ofthe Ninth Calffornia Stree;and.Hii ' Conference (University of California, 1957). Itdescribes the early use of road inventories in. 
California. The r t

The propearation of maps was a majoroutput of the early Inventories, InCalifornia'
three~re mFaps were produced, The General Highway,Map showed the highways and 
roads classified by sUrfac6 types. The Traffic' 

'Map, by means of average )laily traffic (ADT).....
volume groups, showed th'traffic recorded on
the more important roads, t'e traffic count sta

tencia t6cnica. Esta ayuda iclurfa respondi
cualquier pregunta, explica' en (detalle iosi:! 

programas y discutir la co'nveniencia ylos m&

todos para iniciar este programa en el pals in
teresado.
 
La importancia de la precisi n y consistencial
 

pour l'inventaire de , routes qu 

Le nombre de personnes participant aax 
taires dot dtre restreint au minimum-, Dpr'oncie:eseles doivent partr bien pr6...6
de l'importance d'actuerc 
quoi les donn6es r6unies manu'io 
g6n~it6 et les concusions't€ir'6fs 
des rsultats'ne seront pas corrci 
Discussion diistextes ois' 

r 4 
Rdpiert ee -' . 

invntaire des'otd to
Pro'e-e"t 66 W 
Highw"4Y( 

n.....a
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tions, and the actual ADT recorded at each sta- Highway Administraon, 1974) This guide,W
 
tion. The County Road System Map, which could issued by the federal governmentto sst the
 
represent a provincial or other nonfederal gov-. states in preparing their re eI
 
ernrnental political subdivision in-other countries, manuals.JThe excerpt consistsof the xof th
 
showed the local road names or numbers and) pubication The Appendixes are not include
 
their-local classification type (i.e., primary, sec- because the information presented therein, len
ondary, or tertiary). cluded ina different format in Selected Text 
" These maps were prepared on a scale of 1 in SelectedText 2 indictes that theroad nyej
to 1mile (1:63, 36Q). Inareas where congestion tory organization and staff may.vary considy.
 
made detail impossible at that scale, the base erably from one state to another because each
maps were enlarged to 4or 8 in tol....mile (1:15, state has its own internal inventory needs.' Eachi
 
840 or 1:7, 920) as the situation warranted. The state is required to gather certain data however,
 
inventory data and.resulting.maps, were us'ed for.. to provide-information for nationalsummariesa
 
advanced planning purposes and for the alloca- prescribed by FHWA,- ,

tion of construction and maintenance funding, The second text, widen 17 years after the
 

The second text isexcerpted from Guide for a first, illustrates the shift in road inventory empha-
Road Inventory Manual of Instructions (Federal sis from map making to statistical evaluation for, 

ventario de caminos rurales), fue publicado en gubernamental no federal en otros pafses), ms4 
los Proceedings of the Ninth California Street traba l1s nombres o ntmeros de cami3s loca
and Highway Conference (Resimenes de la no- les y su tip° de clasificaci6n local (p ejemplo,. 
vena conferencia de caminos y carreteras en primario, secundario o terclario), /7 !. 
California, University of California, 1957). Des- Estos mapas fueron preparados auna escala 
cribe los primeros usos de inventarios viales en de 1 pulgada port1 n1illa.(;-G3;360). En creas .:, 
California. La preparaci6n de mapas fue uno de donde la congest6rf acfa imposible el detalle a 
los principales productos en los primeros inven- esa escala..se ampliaron los mapas base a 4 u 
tarios. En California se produjeros tres series de 8 pulgadas por 1milla (1:15,840 6 1:7,920) de-c, l" 
mapas. El Mapa General de Carreteras mos- pendiendo de la situaci6n. Los datos del inven-.,
traba las carreteras y caminos clasificados por tario y los mapas resultantes fueron usados para
tipos de superficie, El Mapa de Tr~fico mos- prop6sitos de planeamiento anticipado y Para la 
traba, mediante los grupos de volimenes de tra- asignaci6n de fondos para construcci6n y conT,*,,
fico promedio diario (TPD), el tr~fico registrado servaci6n. - -- . ,' 
en los caminos m~s importantes, las estaciones El segundo texto viene de Guide for a Road In 
de conteo de tr~fico y el TPD real registrado en ventory Manual of Instructions (Gufa para el r,\a
cada estaci6n. El Mapa del Sistema de Caminos nual de instruccicnes del inventario vial, Federl-,
del Condado (que puede representar una sub- Highway Administration, 1974): Esta guff.ueT -, 
divisi6n provincial u otra subdivisi6n "olftica impresa por el gobierno federal paraayur 

conf6rence sur les rues et routes en Californie, (par'exemple, primaire, secondaire ou tertiai e)
University of California, 1957). On yd~crit les - . Ces cartes 6taient Al'6chellede,'louce p
premibres applications des inventaires routiers 1mille (1:63.360). Pour les zones trope m 
en Californie. L'laboration de cartes en fut l'un braes pour 6tre d6taill6e cette chelld on!tt;"
des premiers r6sultats.,En Califorrie, on produit agrandit les cartes de baseA4ou,8 pbu6s pour
trois series de cartes. L&;Carte Routiere G6n6- mille(1:15.840oul:7.920)sei6lesca'Onitilsa, 
rale montrait les routes et chemins classifies se- les donn6es de l'inventaire et Iesc 6i 
Ion leur type de surface de roulement. La Carte Ades fins de ptaorificaialloati&nkf s 
del la Circulation montrait, par groupes de vo- fonds de constructiorjet, d'ent 
lume de trq'ic journalier moyer (TJM), la circula- Le second tete xitde:Gid'torr 
tion enregistr~e sur les routes les plus importan- Road Inventory ManInu 
tes, les postes de comptage du trafic, et leTJM' pour un manuel d' r 
obtenuA chaque poste. La CardupdaR6seau ir," ' at tI 
Routier du Comt (Un comt correspond,ds 

- -

Ceguidofut! p&'p
d'autres pays,-Aune provinceu autre subdivi-.ral pour 6.
sian politique) indiquait le nom ou le,numrnr ,'_aisdnv tr2 1 I 
routes locales ainsi quo leur classification' ae.' ici apubliabo -" '&- c e e 
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planning purposes This shift reflects two major 
advancements n 
highway organizations in the 
United States the first is physical Variousthighway depairtments have been engaged in theInventory a(tivity long enough so that they have 
,iraiiaF! ,d ,ive;! documented dossier of maps.Thest.conc i5 technical The advent of large
cornputers has rmade the compilation andamiiivses of !,qe quantities of statistical datafutrly outine and nexpensive However, a basic purpose of the inventory remained the develop-rrent and u(lating of maps to show publicroads ari other off-ine-road cultural featuressuch as farm buildings, dwellings, schools,
churches,and other important landmarks 

o.; estados en la preparacibn de sus respecti-VOs MIIaluales de inventario El extracto consistedel lexto de la publicacicn No estfn incluidos
;os anexos porqiie la informacibn aili contenidaesta incluida en un formato diterente en el quintctexto seleccionado 

El seq undo Texto Seleccionado indica que laorganizac0in y el personal para el inventario vialpuede vanar considerablemerte de un estado aotro, porque cada uno tiene sus propias necesi-dades internas de inventario. Sin embargo, cadaestado debe recopilar ciertos datos para pro-veer informacibn para los resdmenes nacionalesde acuerdo a lo prescrito por el FHWA.
El segundo texto, escrito 17 ar~ios despues

que el primero, demuestra el cambio de enfasisen el inventario de caminos, desde hacer mapasa evaluar las estaditicas con propositos de
planeamiento. Este cambio refleja dos avances 


les informations contenues dans celles-ci sontdonnees, de fa.on differente, dans le texte
choisi no. 5. 

Ce second texte chcisi indique que I'organisa-lion pour un inventaire des routes, et le person-nel y participant, peuvent varier considerable-
ment d'un 6tat 6 rautre, vu que chaque etat re-
quiert un inventaire pour ses propres besoins in-
ternes. Neanmoins, comme ieprescrit la FHWA,
chaque 
 tat doit rassembLer certaines donneasspecifiques afin de proc! rer l'information n6ces-saire pour les resumes natioraux. 

Ce second document, 6crit 17 ans apres lepremier texte choisi, illustre le changement
d'emphase dans les inventaires routiers, deI'elaboration de cartes I'6valuation statistique Ades fins de planification. Ce changement refl~tedeux grands progres des organisations routieres aux Etats-Unis. Le premier est physique. Avec le 

Selected Text 5, which deals exclusively with the 
road-planning aspects of road inventories, ex
amines the collection of data on the roadwayaspects of the transportation network used todetermine highway needs and to prepare high
way improvement programs.

The third text, Guidelines for Traffic Counts onCounty Roads (Purdue University, 1962), wasdeveloped to provide county highway personnelwith guideline procedures for counting trafficvolumes. Itlists the fundamental characteristicsof road use as fol:ows: (a) traffic volumes vary bythe hour of the day, by the day of the week, andby the month of the year; (b) these traffic voiumevariations occur in repeated cycles; and (c) 

principales en las organizaciones de carreterasen los Estados Unidos de Norteam6rica. El primero es ffsico. Varios cdepartamentos de carreteras han estado utilizando inventarios durantemucho tiempo, de manera que tienen un juegode mapas bien documentado. El segundo est~cnico. La Ilegada de grandes computadorasha hecho que la recopilaci6n y anclisis de grandes cantidades de datos estadisticos resultenrutinarios y econmicos. Sin embargo, Lino delos prop6sitos b6sicos del inventario siguesiendo el desarrollo y actualizaci6n de mapaspara mostrar los caminos pOblicos y otros aspectos culturales ubicados fuera de la vfa, talescomo granjas, casas, colegios, iglesias y otrospuntos notables importantes. El quinto Texto Seleccionado, que trata exclusivamente de los aspectos del planeamiento de caminos dentro delos inventarios viales, examina la recoleccidn de 

temps, les d6partements des routes, au cours
de leurs activites d'inventaire, ont amasses un
dossier de cartes tr~s complet. Le second re16ve de la technique. Grace aux grands ordinateurs, la compilation et I'analyse d'un grand

nombre de donn6es statistiques est devenue
une op6ration peu coOteuse et presque de routine. Cependant, un des objectifs principaux del'inventaire reste I'laboration et la mise A jour decartes qui indiquent les routes publiques et autres aspects en-dehors du chemin, tels que lesfermes, habitations, 6coles, 6glises ef autres repores importants. Dans le cinquieme textechoisi, qui traite exclusivement de la planifica

tion des inventaires routiers, on examine une s6rie de donnees sur les caract6ristiques des routes du r6seau de transport, utilis6es afin de d6terminer les am6liorations n6 cessaires et depr6parer un programme & cette fin. 



these cyclic variations persist over long 
stretches of roaci for long periods of lime Based 
on these ch riacterislics traffic volume mea-
surenient tises three (nifferent Types of traffic 
C'ourit !ttlons (a) coritinuous count stations, (b) 
niiiofthly CPut statIorS, and (C) coverage count 

.tAaltols Only at co itinuou. count stations, 
,,hich operate oer a period of at least one year. 

car a true reCOnr of Aritrmual ADT be obtained 
Continuous count stations are used to provide 

ioni(-terin averaqe trends in traffic use. Factors 
can)also oe corTputed for the hourly, daily, and 
Nionthty counIt variations that occur at a particu-
lar .taton These factors are also applicable to 

dlto.; en ilictios ' pectos viales de la red de 
transponte utlizada. para determinar las necesi-
d,aes de carreteras y para preparar los pro-
gramas de meloranniento vial. 

El tercer texto. Guidelines for Traffic Counts on 
County Roads (Guias de procedimientos para 
conteos de tansilto en caminos de condados, 
Purdue University, 1962), fue desarrollado para 
proporcionar al personal de carreteras del con-
dado, guias de procedirniento para contar vo-
1liinenes de Irinsito. Enumera las caractersticas 
furidamentales del use de caminos, de la si-
guiente rnmaiera. (a) los voldmenes de irnsito 
camnbian segun la hora del dia, el dfa de ;a se-
mana y el mes del aro: (b) estos catabios en el 
volumen de trrisito ocurren en cic!os repetidos; 
y (c) estas variaciones ciclicas persisten en 
sectores estensos del camino durante largos 
periodos de tiempo. Basado en estas caracteris-
ticas, la medicidn del volLJmen de trnsito utiliza 

Le troisieme texte, Guidelines for Traffic 
Counts on County Roads (Proc(des gon~raux 
de comptage de la circulation sur les routes de 
comt6, Purdue University, 1962), fut publie afin 
de fournir au personnel routier des comt~s un 
guide des procedes de recensement de la circu-
lation. On y enumere les caracteristiques fon-
damentales de l'utilisation des routes : (a) le vo-
lume de trafic varie selon le moment de la jour-
nee, le jour de la semaine, et le mois de I'annee; 
(b) ces variations de volume se r6petent par cy-
cles; et (c) ces variations cycliques persistent 
sur de longs trongons de routes durant de Ion-
gues periodes. Se basant sur ces observations, 
on emploie trois differents types de postes de 
comptage pour mesurer le volume de trafic : (a) 
des postes de comptage continu, (b) des postes 
de comptage mensuel, et (c) des postes de 
comptage temporaire. Seuls les postes de 

other route locations with similar travel charac
teristics. Route locations with different travel 
characteristics must be represented by other 
continuous control stations. 

Monthly count stations count traffic at intermit
tent periods of time and on a periodic schedule 
that divides the year into equal parts (e.g., seven 
consecutve days during each month of the 

year). These stations are used to classify or 
identify other major roads with the proper con
tinuous count station. This type of station is 
rarely used on low-volume roads. 

Coverage count stations are locations where 
traffic counts are t3ken either with portablecoun

tres tipos diferentes de estaciones de conteo de 
tr6nsito: (a) estaciones de conteo continuo, (b) 
estaciones de conteo mensual, y (c) estaciones 
de conteo de cobertura. S61o en estaciones de 
conteo continuo que operan por un periodo 
minimo de un afno, se puede obtener una anota
cion correcta del TPD anual. 

Las estaciones de conteo continuo son utili
zadas para obtener tendencias promedio a 
largo plazo en el uso del tr6fico. Los factores 
pueden tambin ser computados en variaciones 
de conteos horarios, diarios y mensuales que 
ocurren en una estacibn particular. Estos facto- xix 
res tambien se pueden aplicar a otras ubicacio
nes en el camino que tengan caracteristicas si
milares de recorrido. Las ubicaciones en la ruta 
que tengan diferentes caracteristicas de uso 
deben estar representadas por otras est'ciones 
de conteo continuo. 

Las estaciones de conteo mensual registran el 

comptage continu, qui fonctionnent durant une 
p~riode d'un an au moins, permettent d'obtenir 
une evaluation correcte du TJM annuel. 

On utilise les postes de comptage continu afin 
de d~terminer les tendances moyennes A long 
terme de la circulation. On peut 6galement cal
culer des facteurs pour les variations enregis
trees A un poste determin6, selon rheure, le jour 
et le mois. Ces facteurs sont aussi applicables A 
d'autres endroits qui presentent des caracteris
tiques similaires de circulation. Les endroits aux 
caracteristiques differentes doivent 6tre repr6
sent~s par d'autres postes de comptage 
continu. 

Les postes de comptage mensuel enregistrent 
le trafic par periodes intermittentes et selon un 
programme periodique qui divise I'ann6e en par
ties 6gales (par exemple, sept jours cons6cutifs 
au cours de chaque mois de I'ann~e). Ces pos
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lers~r mnall1y for relatively short periods of The text also includes etailed instructionstime (8-48 hours) to estimate traffic volumes for a the eration-of potable,.atonia'lc affic nparticular section of road. The annual ADT is ter1It emphasizes the necessit::aa slinthen estimated by using appropriate factors de- !full-time 	 a:0quaifiedecrived from the proroer continuous count station. maintain these units, Tho instructions'andThis ypc of count is most commonly used for 	 tographs descibe articular brand of autoalow-volume roads. ttic counter; but this should not beconstruedThe text illustrates the proper methods of ex- a recommendation for, or an endorsement ,panding short counts to an estimated annual that particular brand by the Transportation'Re-,ADT. It uses factors derived from contnuous search Board.count stations in Indiana,, The factor tables used 	 . r'-.The fourth text OLtne ofthe Highway Transrin the examples are included in this compen- portation Planning Process (Federal Highwldium as Appendixes so that the reader can fol- Administration, 1976), presents an overview6,.low the examples. The factors are nottransfera- highway transportation planning. It includes able or'directly applicable to the reader's condi- description of the basic'data-collecton protios.,~. 
- grams required to provide s~ffididnttinput tode

tr~nsito en perfodos de tiempo intermitentes y 	 Este tipo de conteo es el m s comun en camicon un horario peri6dico que divide el aro en nos de bajo volumen.
 
partes iguales (por ejemplo, siete dfas consecu-
 El texto muestra .Jos m~todos adecuados parativos durante cada mes del ailo). Se emplean expandir los conteos cortos a un TPD anua esestas estaciones para clasificar o identificar timado. Utiliza factores derivados do'6staclo'nesotros caminos principales con la estaci6n deconteo apropiada. Este tipo de estacidn es utili-	 de conteo contfnuoen Indiana. Las tablas deIfactores usadas en los ejemplos est6n includaszado muy poco en caminos de bajo volumen, en este comendio corn Anexos, para que el
Las estaciones de conteo de cubertura son 
 lector pueda seguir los ejemplos Los factoresubicaciones donde se toman conteos de trcnsito con contadores port~tiles o manuales por perfo-	

no son transferibles o aplicables directamente'a
las condiciones de cualquier'otro lugar.dos de tiempo relativamente cortos (8-48 horas) El texto tambi~n incluye instrucciones detallapara estimar volmenes de'trnsito en ciertas das para Ia operaci6n de contadores de'trnsitosecciones del camino. El TPD anual es estimado autom~ticos port~tiles,' Enfatiza la'necesidad deentonces usando factores apropiados derivados asignar un t6cnico calificad6 a tie..mpo completode la estaci6n de conteo contfnuo apropiada. para operar y mantener estas unidades. Las ins

.
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tes.permettent de classifier d'autres routes im- tu6s sur une courte p6riode. Les facteurs appliportantes et de les rattacher au poste de qu6s sont d6riv6s de postes de comptagecomptage continu qui leur correspond;. Onuti-
lise rarement ce genre de poste sur les routes A 	

continu en Indiana. En appendice Ace recueil
 
on inclut les tables de facteursutilis&s de fagon
faible capacit6. Ace que le lecteur puisse suivr~les exemples

Aux postes de comptage temporaire, les Ces facteurs ne peuvent' tre transfr6s'ni applicomptages de trafic s'effectuent soit au moyen qus directement auxrconditiede compteurs portatifs, soit manueliement, du-	 rencontrerait Ie lecteur. '.- ::.rant un temps relativement court (de 8 .48 heu- Ce texte comprendgalem dres) afin d'estimer le volume de la circulation sur 	 tionsdetaill~es pour 'emlol iun trongon de route d6termin6. On 6value en- trafic portatifs automatiques.,on'y1met!'.suite le TJM annuel en appliquant le facteur ap- n'emphase sur Ia ncit: de d6si$uproprie obtenu du poste de comptage continu 	 technicien qualifi6 qu,,s 
'F 

correspondant. Ce syot~me1de comptage s'em- deoperationaet ret eploie habituellement pour les routes Afaible ca . Dans les instructioisi" qu.'pacit6 on dd.at
 
Dans ce texte, on illustre par des examples cune man ire.s


les m6thodes correctes pour estimer un TJM Board recmae ., 0 
N 

a

annuel en se basant sur des comptages effac- i
ment 'ettemaq ue 

.-.- -
=-



teimne needed highway improvements (present
and future) and the order of construction. It 
points out that it is impossible to adequately plan 
a national highway system without consideration 
of the road and street systems of the other levels 
ot government. Similarly, it is impossible to plan 
a rural highway system without consideration of 
the urban highway and street systems that must 
connect with it, This text was writt.n for highway 
personnel who are not intimately familiar with the 
various steps or phases for effective planning of 
a highway program. 

trucciones y fotografias describen una marca de 
contador automdtico en particular, peroLst 
no debe ser tornado como una recomendaci6n 
o respaldo de esa marca en particular por parte 
del Transportation Research Board (TRB). 

El cuarto texto, Outline of the Highway Trans-portationPlanningProcess (Esquema del pro-

ceso de planeamiento de transporte por carrete-
ras, Federal Highway Administration, 1976), pre-
senta una vista general del planeamiento'de 
transporte por carreieras. lncluye una descrip-
cicn de los programas blsicos de recolecci6n 
di datos requeridos para proporcionar informa-
cih suficiente para determinar los mejoramien-
tos de carretera necesarios (prelsente y futuro) y 
el orden de construcci6n. Hace notar que es 
imposible planear adecuadamente un sistema 
nacional de carreteras sin considerar los siste-
mas de caminos y carreteras de otros niveles 

Dans le quatri~me texte, Outline of the 
Highway Transportaion Planning Process 
(Apergu du processus de planification du tran-
sport routier, Federal Highway Administration, 
1976), on presente un expose gen6ral de la pla-
nification du transport routier. On yd6crit les 
programmes de rassemblement des donnIes 
de base indispensables pbur obtenir une entree 
suffisante qui permette de d6terminer, les am-
liorations des routes n~cessaires (actuelles'et fu-
tures) ainsi que l'ordre de construction. On fait 
remarquer qu'il est impossible de bien planifier 
un r6seau routier national sans tenir compte du" 
r6seaU de routes et derues aux autres niveaux 
administratifs. De mme-, on ne peut planifier un
rdseau routier rural sans tenif compte des r& 

'F. seaux d6 routes et voies urbaines auxquels il 
sera reliC. Ce texte s'adresse au personnel rou-
tier ,qui nest pas tr6s familiaris,6 avbc les diff6-
rentas phases de la planification efficace d'un 
programme routier. .... ..... ,... ..... .. 

Lesdonn6es de l'inventaire representent 
l 1tap.rimidiale, pr6alable Atoutautre travail 

Il 16aepior 

data represent the essential t6et
 
preliminarY to Ml o'ther planninj st~des.Thstet
 
describes (a) Ip kang&ilans"bthaarased
 
on the overall g t
 
and its financial ability to'support th' prograrW,
 
and (b) shoo-range plansthat provid apract 7
 

cal listing of projects to be built within a tim
 
limit, usually five years;In theformat 'o p
 
scope, and method, this text defines the follow
 
ing componentsof long-range planning (a)*road
 
inventory; (b) adequacy ratings, which evaluate,
 
and record the condition of existing roadways
 

,,Inventory 

gubernamentales. De manera similar,as impo 
sible planear un sistema rural decaraeteras sin---
considerar los sistemas urbanos de caminos y

darreteras con los qua se debe conectari, Esta
 
texto fue escrito para el personal de carreteras
 
qua no estd intimarentafamiliarizad9 con los
 

-O 

,diversos pasos o fases de 0nplaeaieto 

efectivo para un programa de carreteras..
 
Los datos de.inventario representan la etapa
 

Gesncial, preliminar a tdos los otros estudios
 
de planeamiento. Este texto describe (a) plarnes 
a largo plazo basados en las metas y objectivos 
generales de un pafs y su habilidad financiera 
para apoyar el programa, y (b)'planes a corto 
plazo que proveen una lista prdctica de proyec- x)d 
tos a ser construfdos dentro de un lImite esta
blecido de tiempo, normalmente cinco a os, En 
el forrhato de prop6sitos, alcance y m6todo, el 
texto define los siguientes componentes del.I 

de planification. Dans ce texte, on d6crit (a) les 
plans A long terme bases sur les buts at objac, , 
tifs g6n6raux d'un pays et sur ses possibilit s de 
financement duprogramme et (b) les plans,A 
court terme qul fournissent Une liste concr~te 
des projets .dans les limitesd'un, I.onstruire 
periode de temps d6termin6e, habituellement IdeI,
cinq ans. D'apres I'objectf du projet, sori6ten7' 
due et la Mthode'appliqu6e, le texted6finit'les 
composants suivants de la planification & long 
tarma: (A) l'invenfaire routier; (b) l'estimation des 
routes ad~quates, dans laquelle on 6valueet: -I 
registre Il'tat actuel des routes et desbui; 
(c) les recenseents de lair-ulatior qu ser
vent de base pour las pr6visl6ns de a dmande'
future'(d) les statistiques ro6ti$as'don6oaes 
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and structures. (c) traffic surveys, which are the
basis for forecasting future travel demands, (d)highway statistics, which are data not collected
above, such as road mileages by administrative 
classification, motor vehicle registration, and
number of licensed operators. (e) transportation
goals, wich set the criteria for identifying and 
lustifying highway needs: (f)highway classifica-
lion study, which groups roads with similar 

plan nxrilnto a largo plazo. (a) invcutarj, de
caminos, (b) clasificaciones de adecuacibn, las 
que evaluan y registran la condicibn de los ca-rninos y estructuras existentes: (c) encuestas de
trnsilto, que son la base para pronosticar las
demandas de viajes futuros; (d) estadisticas de 
carreteras, que representan datos no recolecta-
dos con anterioridad, tales como kilometraje de
caminos a traves de una clasificacion administra-
tiva, registro de vehiculos automotores con li-
cencia: (e) metas de transporte, que establecen
el criterio para identificar y justificar !as necesi-
dades de carreteras: (f) estudio de clasificaci6n 
de carreteras, que agrupa carninDs con caracte-risticas similares en un sentido funcional, ensisterias o clases especificos: (g) estudio de 

determiner et justifier le besoin de routes; (f) une 
elude de classification des routes, regroupanten classes ou categories les routes qui presen-
tent des caracteristiques semblables du point
de vue tonctionnel; (g) une etude des ameliora-
lions necessaires pour elever le syst~me de 
transport routier un niveau de service qui r6-
ponde aux conditions actuelles et futures de la
circulation; (h) une etude du reseau du point devue fiscal, dans laquelle on rassemble et on ana-
lyse les donnees sur les recettes passees et
actuelles du reseau routier et leur projection
dans le futur; et (i) une 6tude de la legislation
routi~re, permettant de verifier si les lois en vi-
gueur definissent clairement les responsabilites
financibres et operationnelles & chaque niveau
administratif, ainsi que les procedures pour dis-
tribuer equitablement la charge des impOts.

Le cinquieme texte s'intitule Guide for Manual
of Instructions for Road Inventory (Guide pour unmanuel d'instructions pour un inventaire routier,
Federal Highway Administration, 1976). L'inven-
taire routier decrit dans ce manuel a pour but
d'obtenir les donnees pour I'laboration de sta-
tistiques sur la quantite et les caracteristiques
de differents types de routes, ouvrages, pas-
sages i niveau, tunnels, passages de cours 
d'eau sur un bac, et appareils de contr6le de la 

characteristics in a functional sense into distinct 
systems or classes; (g) highway needs study,
which determines what improvements are nec
essary to bring the highway transportation sys
tem up to an adequate level of condition and
serviceability for current and future traffic; (h)
highway fiscal study, which assembles and 
analyzes data concerning past, current, and 
possible future highway revenues; and (i) high

necesidades de carreteras, que determina los
mejoramientos necesarios para Ilevar al sistema
de transporte por carretera hasta un nivel adecuado de condici6n y servicios para el tr~tico 
presente y futuro; (h) estudio fiscal de carrete
ras, que reOne y analiza los datos concernientes 
a los ingresos pasados, presentes y a los posibles ingresos futuros de carreteras; e (i) estudio
de leyes de carreteras, que examina las leyes
existentes para asegurar de que defi,-,i Iclara
mente las responsabilidades financieras y ope
raciorales para cada nivel de gobierno y los
procedimientos para distribuir equitativamente
la carga de impuestos.

El quinto texto es Guide for Manual of Instructions for Road Inventory (Gufa para el manual de 

circulation qui composent le rseau routier 
physique.

Dans ce texte on pr~sente l'organisation d'un programme d'inventaire routier, y compris une
classification de tout le personnel n~cessaire
ainsi que la tache correspondant Achacun. On y
analyse le materiel requis, et les instructions A
donner au chef de 1'6quipe et au conducteur du
vehicule servant Al'inventaire. 

Les proc6dures d'inventaire sont donn6es en

detail. Comme 
ce texte est destinO 6tre em
ploy6 conjointement avec un programme d'ordi
nateur specifique, les activits d'inventaire sontd~crites dans le m~me ordre que sur les formu
laires d'inventaire. Ceux-ci sont auto-codifi6s,

prets A6tre perfores. Les instructions indiquent

le concept de base et le code de chaque article.
Les articles A inventorier-ainsi que les techni
ques pour les d~terminer et pour les decrire
seraient semblables m~me si l'inventaire routier
devait se faire sans I'aide d'un ordinateur qui trie
 
et r~sume les donnees.
 

Ce programme dinventaire comprend sept
formulaires diffrents : le formulaire INV 1, Don
n6es de la route; INV 2, Donn6es des routes 6
plusieurs voies s6parees; INV 3, Donn6es des 
ouvrages; INV 4, Donnees des passages Ani
veau; INV 5, Donn6es des tunnels; INV 6, Don



way laws study, which examines existing laws 'o 
be sure that they clearly define financial and op-
eratioral responsibilities for each level of gov-
errnmert and procedures to equitably distribute 
the tax burden 

The filth text is Guide for Manual of Instruc-
tions for Road Inventory (Federal Highway Ad-
riif.i ration, 1976) The purpose of the road in-
ventory detailed in this manual is to obtain data 
for compiling statistics about the amount and 
characteristics of the several types of roads, 
structures, railroad crossings, tunnels, ferries, 
and traffic-control devices that make up the 
physical highway system. 

The text covers the organization of a road in-
ventory program including the classification and 
duties of all personnel involved. It discusses the 
equipment required and instructions to the party 
chief and the driver of the inventory vehicle. 

instrucciones para inventario de caminos, Fede-
ral Highway Administration, 1976). El prop6sito 
del inventario de caminos descrito en este 
manual, es obtener datos para recopilar estadfs-
ticas sobre la cantidad y caracteristicas de di-
versos tipos de caminos, estructuras, cruces de 
ferrocarril, t6neles, transbordadores e instrumen-
los de cor trol de tr~nsito, que constituyen el sis-
tema fisico de carreteras. 

El texto cubre la organizacion de un programa 
de inventario vial, incluyendo la clasificacidn y 
deberes de todo el personal involucardo. Ana-
liza el equipo requerido y las instrucciones al 
jefe de grupo y al conductor del vehfculo usado 
para el inventario. 

Se detallan los procedimientos del inventario. 
Como el texto fue escrito para utilizarse conjun-
tamente con un programa especifico de compu-
tado'a, las actividades del inventario est.n 
descritas en el orden en que aparecen en los 

n6es des passages sur bac; et INV 7, Donn6es 
des routes urbaines. On donne 6galement en 
exemple plusieurs codes d'identification pour 
les zones urbaines, itineraires routiers, types 
d'ouvrage, etc., c. I'usage de I'Argentine mais 
avec les instructions permettant de les modifier 
pour les appliquer dans d'autres pays. 

Les textes choisis 5 et 6 sont inclus dans ce 
recueil pour leur presentation d6taillee du genre 
et de la quantit6 d'information requise pour 
dresser un inventaire. IIest 6videmment beau-
coup plus ais6 de compiler et de traiter ces 
donnees au moyen d'un ordinateur, mais on 
peut dgalement le faire manuellement. Dans ce 

Inventory procedural details are detailed. Be
cause this text was written for use in conjunction 
with a specific computer program, the inventory 
activities are described in the order in which 
they appear on the included inventory forms. 
These forms are self-coding for direct use by 
keypunch operators. The instructions illustrate 
the basic concept and the specific code for 
each item of data. The items to be inventoried
and the techniques of locating and describing 
them-would be similar, even if a road inventory 
were to be made without the benefit of a com
puter for sorting and summarizing the data. 

Seven different forms are included in this in
ventory program: Form INV 1, Roadway Data; 
INV 2, Divided Roadway DatR; INV 3, Structure 
Data; INV 4, Railroad Crossing Data; INV 5, Tun
nel Data; INV 6, Ferry Data; and INV 7, Roadway 
Data-Urban. Examples of various identification 

formularios de inventaio incluidos. Estos formu
larios son autocodificados para ser usados di
rectamente por los perforadores de tarjetas. Las 
instrucciones muestran el concepto b6sico y el 
c6digo especifico para cada partida de datos. 
Las partidas a inventariar-y las t6cnicas Ltili
zadas para localizaras y describirlas-serfan 
similares aOn cuando se hiciera el inventario vial 
sin el auxilio de una computadora que clasifique 
y resuma los datos. 

Se incluye en este programa de inventario 
siete formularios diferentes: formulario INV 1,da
tos del camino; INV 2, datos de caminos dividi
dos; INV 3, datos de estructuras; INV 4, datos 
de cruces de ferrocarril; INV 5, datos de tOneles; 
INV 6, datos de transbordadores; e INV 7, datos 
de caminos urbanos. Tambien se muestran 
ejemplos de varios c6digos de identificaci6n 
para Areas urbanas, rutas de carreteias, clases 
de estructuras, etc, preparados para su empleo 

cas, it n'est pas n6cessaire de compiler les don
noes sur les formulaires auto-cod6s renseign6s 
dans ces textes. N6anmoins, si on utilise d'au
tres formulaires pour un inventaire dress6 sans 
I'aide d'un ordinateur, toutes les informations re
quises sur les formulaires montres en exemple 
devront 6galement y apparaftre. Tous formulai
res 6labor6s A partir des formulaires auto-cod6s 
de ces textes, devront 6tre pr6sent6s de fagon A 
inclure toute I'information n6cessaire. 

Etant donn6 la grande quantit6 d'informations, 
tout inventaire manuel requiert 6galement une 
codification des donn~es (c'est-a-dire des ab
br6viations, chiffres ou lettres qui substituent la 



-codes for urban areas, highway routes, structure However, any ;forms eeoe or wa n 
classes, and so forihl,as prepared for use in ,ventory: process shoudqi rth an,Argentina, are also givev,: with instructions for amount,and type'of infraina r eutheir modification for use in other countries. on these sample forms om auliv'oSelected Texts 5 and 6 are included because -loriesdeveloped fromrh ekdinfrsIof their detailed jJ,,sentation of the type and these texts will be properlyognzdt nld,amount of information needed for the inventory r necessary 

process. Compiling and processing these data A/)r, 


all tho, anfoln .. 
manual inventory process willasorqurare obviously facilitated if a computer is avail- dat .coding(i~e.,able, but manual manipulation of the same data 

the substitution of abbbial 
is possible. It is not necessary to compile the 

tion, and/or numeralorlte-d sg ai n r'detailed descriptions of the items ijnventoreddata on the self-coding forms contained in these because of the data vo1ume, The useoft,,,-~texts if the inventory is to be evaluated manually. codes, similar to those presenlted in thiese-text'', 

en Argentina, incluyendo instrucciones para faci- formularios para inventarios manuales desarr01:litar su modificacion para otros pafses, lados en base'a los formulariods auto cd ica--Se han incluldo el quinto y el sexto textos se- dos. ' .. . ...-;......,k! i.
leccionados debido a su detallada presentaci~n Cualquier proceso de inventario manual re-i' del tipo y cantidad de informaci~n que se re- querirci tambi~n la codificaci!rn de datos (pbr'.;!quiere durante el proceso de inventario. La re- ejemplo, la sustituci~n de abreviaciones,,des i-.copilaci~n y procesamiento de estos datos se gnaciones por n~meros o letras parai describi rifacilitar~n obviamente si se dispusiera de una detalladamente Ins partidas inventarliadle-;computadora, pero es tambi~n posible efectuar bido a la cantidad de datos.:'lu66o delicsdigo.,,los c6lculos manualmente. No es necesario re- de datos similares a los presentados en eSt)scopilar los datos en los formularios auto codifi- textos, facilitard Ins actividades del inien 'rio !!i;i!icarlos contenidos en dichos textos, si se fueran manual y uniformizard,el lenguaje del inventario.i 
; 

xxiv a evaluar manualmente los resultados del inven-
::: 

El sexto texto ha sido extractadode Guide,fr,fii!ii!tario. Sin embargo, cualquier formulario desarrol- Manualof InstructionsforTraffic Survyes (Gufa ~ii
lado para un proceso manual de inventario debe , :=lpara el manual de instrucciones para estUdios' .' ~!necesitar la misma cantidad y tipo de informa- de trdnsito, FederalHigh'wa~y Administration,: l.!i-i:.iicion.requeridos en dichos modelos de formula- 1976). El prop~sito de los estudios de tr~nsito'i, i':!iiiirios. A fin de incluir toda la informaci6n necesa- !ii! 
:!
 descritos en este manual es inventariar el Uso.,ii!;:iria, se deber~n organizar adecuadamente los de los caminos., El-inventario de tr .fic0inclUye'el, 

description d~taillde des articles inventories), le terrain, pour la classificatio n des v hcueL'emploi de codes de donn~es, semblables A motorists et du poids des camnions., I1spuvn:ceux present~s darts ces textes, facilite r'6labo- 6galement servir ,deguides p:our,la:p,r~aionratiorn manuelle d'un inventaire et permet de de formulaires servant A6valuer..............
standardiser i'e-langage, les recensements'du trafic, Iorsuo edps'Le sixibme texte est extrait du Guide for Man- ",pasd'un ordinatbeur; .-:,!.,:.ualof Instructionsfor Traffic Surveys (Guide L'appendice C de ce texte ete o uepu,pour un manuel d'instruction pour les recense- oblication - Guide f rTiaffic olrie -udn'ments de la circulation, Federal Highway Ad- " Manual (G uide, pouriu, au"d~cmpagqa,...ministration, 1976). Les recensements de la cir-, volume detr)jfi-; .F.Wsii!
 
c~llation d~crits dans ce manuel 'sontdestine~s A 
 m~thode ffl"'e...... iieou" '.....
un inventaire de rusage des routes. L'inventaire avec"pr cision, en s, sn ~j~dt jde la circulation comprenid de nomtostl..-d'66chntil~orn6g" 

esq ue le volume du trafic circulant sur la route; d'plcationdpincieleIE 
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sa distribution par tyvpe de vehicule et ses carac- d~termi rld'g6. priio't~ristiques de poids . ...:...... 
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will expedite manual inventory activities and will 
standardize the inventory. language. 

The sixth text is excerpted from Gaide for 
Manual of nstructons for Trafic Surveys (Fed-
eral Highway Administration, 1976). The purpose 
of the traffic surveys described in this manual is 
to inventory the use of roads. The traffic inven-' 
tory includes the volume, distribution by type, 
and weight characteristics of the traffic using the;7 
roads. The manual's objective is to assist in 'de-
termining (a) the number and location of count-
ing or weighing stations needed and (b) the 
length of time that each should be occupiec. 
Sample self-coding field forms are included for 

6? 	 the classification of motor vehicles and truck-
weighing studies. These forms can also serve as 

volumen, la .distribuci6n por tipo y las caracte-
risticas del peso del tr~fico que utiliza los cami-
nos. El objetivo del manual es ayudar a deter-
minar (a) la cantidad y ubicaci6n de las estacio-
nes de conteo y de pasaje necesarias, y (b) el 
lempo que deben estar ocupadas. Se incluyen 
muestras de los formularios de campo auto co-
dificados para clasificar vehfculos motorizados y 
efectuar estudios del peso de los camiones. 
Estos formularios tambi(n pueden servir como 
gufas para la preparaci6n de formularios de eva-
luacion manual de estudios de tr~nsito si no se 
dispusiera de los servicios de una computadora. 

El Anexo C de este textqoes en realidad una 
publicaci6n separada-Gide for Traffic Vol-
ume Counting Manual (Gula para el manual de 
conteo del volumen de trnsito, Federal High-
way Administration, 1970). El prop6sito de esta 
gula es proporcionar procedimento efectivos 
para hacer estimaciones precisas del volumen 
del TPD anual basadas en conteos de muestra. 
Describe el metodo que aplica principios esta-
disticos para determinar la precisi6n de un gran 
n~mero de estimaciones de trnsito en trmin6s 

routes avec un volume de TJM entre 25 et 500 
vpj, et (c) les routes avec un TJM de moins de 
25 vpj. Les facteurs d'ajustement peuvent 6tre 
calculus par ordinateur ou manuellement, On 
d~crit I'analyse des rapports des comptages de 
la"circulation, ainsi que leur pr6sentation aussi 
bienpanuelle qu'A la machine, et un proc6d6 
de hissage qJ tend Aaugmenter la precision 
des estimations du TJM. 

Riblographle -

Les textes choisis sont suivis d'une brbve bibli 
graphie contenant les donn~es de r6f~rence et 

guides to the preparation of forms for manual
 
evaluation of traffic surveys if computer facilitie
are not available. .
 

Appendx C of this text is actually a separate
 
publication Guide for Traffic VOnume Couting
 
Manual (FHWA,'1970). The purpose of this:
 

. guide is to provide efficient procedures for mak
ing accurate estimates of annual ADT volume

- based on sample counts, It describes a method 
of applying statistical principles to determine the
 
accuracy of a large number of traffic estimates,
 
in terms of probability of frequency of errors of
 
specific magnitude. Rural road traffic-counting
 
procedures are described for (a) highways with
 
ADT volumes greater than 500, (b) highways 
with ADT volumes of between 25 and 500, and 

de probabilidad de frecuencia de errores de .. 
una magnitud especffica. Los procedimientos
de conteo del tr'nsito en caminos rurales estdn
 
descritos para (a) carreteras con volimenes de
 
TPDmayores de 500, (b) carreteras con voli
menes de TPD entre 25 y 500, y (c) caminos con
 
volmenes de TPD menores de 25. Los factores
 
de ajuste del volumen de trdnsito pueden ser
 
calculados por computadora o manualmente,
 
Se describe el andlisis de los informes de con
teos de trdnsito conjuntamente cop Ia edici6n . ., 
manual o mec~nica, asf como un proceso flufdo 
que tiende a aumentar la precisi6n de las esti
maciones del TPD.

".. 

Bibiograffa 

A final de los textos seleccionados,el lector en
contrard Una breve bibliograffa que contiene los
 
datos y resOmenes de15 publicacidnes. Las
 
primeras seis describen los textos selecciona,
 
dos Las otras nueve describen publicaiones re
lationadas con los textos seleccionados. Aun

les analyses de 15 publications. Les six preT',i6_
res s'en r~f~rent aux textes choisis. Les neuVau
tres decrivent des publications apparent6es jiu
theme des textes choisis. Bien qu'il y ait 'i aiJ
 
coup d'articles, rapports et livres qui'pourraiel~t,

6tre inclus, l'objectif de cette bibliographie.ns
 
pasduutes les r6f6rences p... ibl... 
ayant rapport au"sujet de ce recu.el. Ctt
 
bliographie se rapporte seulement auxb
 
tions dont nous avons choisi I
 
des textes de base que nous aurionscnbiis
 
aussi s'il avside 'limit6'u iit btet pasd 

de pages de ce'r7ueill

I 
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This section of thecompendium contains 
selected pages from each text that is listed in 
the table of contents. Rectangular frames are 
used to enclose pages that have been 
reproduced from the original publication. Some 
of the original pages have been reduced in s'ze 
to fit inside the frames. No other changes have 
been made in the original material except for the
insertion of occasional explanatory notes. Thus, 

. -any errors that existed in the selected text have 
been reproduced in the compendium itself. 

Page numbers of the original text appear 
inside the frames. Page numbers for the 

Textos seleccionados
 
Esta secci6n del compendio contiene pginas
seleccionadas de los textos catalogados en la 
tabla de materias. Se utilizan recuadros rectan-
gulares para encerrar las pginas que han sido 
reproducidas de la publicaci6n original. Algunas
de las p~ginas originales han sido reducidas 
para entrar en los recuadros. No se han hecho 
ningunos otros cambios en el material original
exceptuando algunas notas aclaradoras que de 
vez en cuando han sido agregadas, De esta 
forma, cualquier error que hubiera existido en el
texto seleccionado ha sido reproducido en elcompendio mismo. 

Los nLimeros de pgina del texto original apa-

Textes choisis 
Cette partie du recueil contient les sections ex-
traites des publications indiqu6es A la table des 
matieres. Les pages du texte original qui sont 
reproduites, sont entourees d'un encadrement 
rectangulaire., Certaines pages ont dO tre r~dui-
tes pour pouvoir Otre placees dans 'encadre-
ment, Le texte original n a pas 6t6 chang6
sauf pour quelques explications qui ont 6W 
ins6r~es. Donc, si le texte original contient des 
erreurs, elles sont reprodites dans le recueil. 

Lpagination oginae apparaft AI'interieur dr 
...'encadrement. La pagination du recueil est A 

'compendium are outside the frames and ap
in the meddle left Ormiddle right outside, margins

of the pages. Page numbers that are given Inthe
 
table of contents and in the index refer to the
 
compendium page numbers, 

Each text begins with one or more pages of
 
introductory material that was contained in the
 
original publication, This material generally

includes a title page, or a table of contents orr
 
both.Asterisks that have been add(d tObrigiha

tables of contents have the following meanings:
 

*Some pages (or parts of pages) in this part
 
of the original document appear in the
 

recen dentro de los recuadros. Los numeros de 
pgina para e compendio est~n fuera de los re
cuadros y aparecen en el centro del m~rgen iz
quierdo o derecho de cada p~gina. Los nrme
ros de pcgina que se dan en el fnidice del com
pendio se refieren a los del compendio.

Cada texto comienza con una o mLs pginas-
de material de introducci6n que contenfa la pu
blicaci6n original. Este material generalmente
incluye una pdgina tftulo, un fndice, o ambos, 
Los asteriscos que han sido agregadosal fndiceoriginal significan lo siguiente:

*Algunas peginas (o partes de pdgina) en 
esta parte del documento original aparecen 

I'exterieur de 'encadrement, .qoitAdroitesoit' ' 
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selected text, but other pages (or parts of
pages) in this part of the original publication
have been omitted. 

"All pages in this part of the original

document appear in the selected text. 


The selected texts therefore include only those 
parts of the original documents that are 

en el texto seleccionado, pero otras p~ginas 
(opartes de p~gina) en esta parte de la pu-
blicaci6n original han sido omitidas. 

**Todas las p~ginas en esta parte del docu-
mento original tambi~n aparecen en el teto 
seleccionadc. 

2 Por Iotanto, los textos seleccionados Onica-mente incluyen aquellas partes de los documen-
tos originates que est~n precedidas por asteris-

incluses dans les textes choisis, mais d'au-

tres pages (ou portion de pages) de I'6di-, 

tion origihale ont 6t:omises. 

Toutes les pages dans cet extrait du docu-

ment original sont incluses dans les textes 

choisis. 

Les textes choisis, donc, incluent seulement 
ces extraits des documents originaux qui sont 
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of the respective publications.

Broken lines across any page of seleted text 
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been omitted. Ina number of places, e
se!ected text contains explanatory'notes that
have been inserted by the project staff uch 
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begin with the word NOTE. 
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Maintaining and Using a 
Rural Road Inventory 

By H. B. LAFORGE 
Engineer of Federal Aid Secondary ProjectsCalifornia Division of Highways 

History of the Program
In these days of accelerated advance in scientific and technical areas, it is somewhat diffi- The Rural Road Inventory program was inlcult to "dress up" a subject as prosaic as this tiated by the Bureau of Public Roads in 1936, andone. Among the exciting developments of today was nationwide. Through the years there has beenare the use of photogrammetric methods and much criticism of the results of the Inventory,electronic devices which have been ably discussed particularly in the mapping. One of the weakby others. In our haste to make use of these im- nesses was the lack of large-scale drawings inplements of engineering, and thereby advance, let congested areas. Another was the lack of roadus say, a date of route adoption, we must not namesforget that someone is going to want to know the 
or numbers. However, considering the

lack of base maps, of orientation equipment, of name of a road or street associated with it. For experienced personnel, the scope of the inventory,the first time in the history of this State, we have and the short time in which the work was comsuch information for all of the counties readily at pleted, it was a gigantic job, and well done. Nothand. Furthermore, we may now transpose ou. only were the roads logged in a manner similarstudies onto map material available for a variety to the recent reinventory, but culture was spottedof purposes. I suggest that we make maximumuse on all rural roads. Detailed sketches were madeof this medium. for all the rural railroad grade crossings, and a 
detailedPurpose of the Inventory form was completed on all structuresinventoried. Manual classification traffic counts 

The inventory is being made for the purpose of 
were made and even a truck-weighing programwas made on the county roads by means of portobtaining sufficient data to permit the drafting of able loadometer scales.maps to a large scale showing thereon all public This earlier inventory gave the State its firstroads outside of, and priizipal street connections fairly complete map coverage on a uniform basisthrough, cities, incorporated towns, and villages, and furnished statistical data which has been anthe location of important structures on the roads, information source for numerous studies. Thebuildings, and structures off the roads such as original tabulations and maps depicting the countyfarm units, dwellings, schools, churches, and maintained roads under the Collier-Burns Highother items hereinafter enumerated. The data to way Act, by which the first of the additional 3/8be obtained will also permit the compilation of cent monies under this Act were distributed, werestatistics on the mileage of the several types of the results of this original inventory.

roads, through streets, kinds of structures, andother items mentioned in the instructions below Later Reinventories of Rural Roads
and others that may be subsequently required byspecial instructions supplemental to this manual. In 1939, a reinventory of the rural roads in the(From Bureau of Public Roads Manual of Instruc- State was started, but was terminated in 1943 due 
tions), 
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to war problems, such as the scarcity of personnel 
;nd equipment. Ten counties were completed In 
this renventory. 

rhe present rural road inventory was started 
in the fall of 1949, and the field work was corn-
picted in January, 1956, with all the counties in 
the State being inventoried except San Francisco 
and the urban portion of Los Angeles. San Fran-
cisco, being also an incorporated City, has no 
rural roads. Due to the complexity and urban 
char:'teristics of the Los Angeles area, no full-
scal inventorry was attempted there, 

This latter inventory had some features which, 
as far as we know, obtained only in California. 
IFhCSe Came about because of the careful study and 
diicussion of the deficiencies of the 1936 inven-
tory, and a careful consideration of the potential 
use ,f the completed material. It was decided 
that the most beneficial use of t0h material would 
be by the counties if the maps and data were ad-
justed to meet their needs. This meant an addi-
tional series of maps which would clearly indicate 
e.ich county road by name and number. This 
series was not a requirement of the Bureau of 
Public Roads program. It was also decided that 
early and continuous official contact with the 
counties was necessary in order that county per-
sonnel would be familiar with the procedure and 
the results. Not only did the counties participate 
in the cost of the inventory, but county personnel 
took active part in all 'ield work and also acted 
as advisor to the chief of the field party espe-
cially as to jurisdictional matters. In view of the 
requirements of the Collier-Burns Highway Act 
regarding the submission of the county-maintained 
road mileage to the Division once a year, this 
relationship has proved very valuable. 

Three Series of Maps 

The data from the rural road inventory is 
divided into three general classifications and is 
represented by the three-map series: General 
Highway, Traffic and County Road System maps. 

The General Highway Map (Fig. 1) shows the 
highways and roads classified by surface types, 
and shows the type of facilities served in the form 
of the various culture symbols. No attempt is 
being made by the State to keep t,.,s series of 
maps up to date. However, some uounti, s main
tain complete records on their road surfacing Jobs 
and, as the map symbols were devised to show 
progressively higher type, it would be a relatively 
easy matter to keep this phase of the map up to 
date. If desirable, the culture items could be 
brought up to date by referring to the county's 
building permit records. 
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The Traffic Map (Fig. 2) shows, by means of 
average daily traffic volume groups, the traffic 
recorded on the more important roads in the 
county plus the traffic count stations and the 
actual average daily traffic recorded at that sta
tion. The culture is also shown on this map. In 
recent years this series of maps has rapidly 
gained in popularity since traffice volume is one 
yardstick that the layman ,.an understand. It gives 
the County Supervisors and Road Commissioner 
one means of readily comparing travel on the 
roads in question. More and more counties are 
traffic-counting. Using the small portable traffic 
counters, it is a relatively easy matter to set up 
a counting schedule which an give the Road Com
missioner a good picture of the traffic pattern 
in his county. Also, these counters are excellent 
for use in studies of particular roads or inter
sections. Technical advice, relative to the use of 
counters and the results obtained, is available to 
the counties from the State Division of Highways. 
While the State, as yet, has made no attempt to 
maintain these traffic maps, such a program could 
be put into operation by the counties, with the 
State furnishing advisory assistance. 

The County Road System Map (Fig.3) is prob
ably the most important and most used map of the 
three-map series. This map was not a part of the 
previous road inventories, and may be unique to 
California. The need for such a map has been 
apparent for years, and with the advent of the 
Collier-Burns Highway Act of 1947, the need be
came a must. This map shows the road name 
and/or number, and whether the road is a county 
primary, county secondary, or non-county road. 
Once a year the. counties are required by law to 
submit, to the Division of Highways, the changes 
in their county maintained road systems. By this 
means, it is possible to keep this series of maps 
reasonably up to date. Following the annual May 
submission by the counties of additions, deletions, 
or changes in the county road system, Head
quarters Office of the Division of Highways cor
rects a duplicate copy of the autopositive film and 
the tabulation describing the routes. Changes in
volving the State highway system are also made 
upon the county road system series as well as 
changes of city limit ines. 

Material Delivered to Each County 

Under the inventory reporting system the fol
lowing material is furnished to each county: 

1. 	 General highway map - 1 print and 1 set of 
autopositive films. 

2. 	 Traffic map - 1 print and 1 set of auto
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positive films. 
- 1 print and 1 set3. 	 County road system map 

of autopositive films. 
4. 	 one-half scale reductions of the three court-

ty maps and reproducibles thereof. 

5. 	 Composite map of county - 1 print and one 

autopositive 	film. 
obtained6. 	 Master tabulation of the field notes 

in the inventory. 
7. 	List of county roads maintained, by number, 

name, and length. 
road8. 	Tabulation of bridges on the county 

system. 
of railroad grade crossings on9. 	 Tabulation 


all the rural roads in the county. 


Geodeti Suvy GelgclSrvy0ih 

Uses of the Road Inventory Material 

The uses of the road inventory material are 

many and widespread; ranging from Washington, 

D.C. to the county foreman in the road district. 

Using 	 the road Inventory data submitted by the 
Roadsvarious states, the U.S. Bureau of Public 

and requested bycan compile studies reports 
maps are used by the Bureau forCongress. The 

approvals of routes and projects on the several 
inventory mapsFederal-aid systems. The road 

are used by many of the Federal agencies such as: 

Bureau of Census, Forest Service, Coast & 

Geodetic Survey, Geological Survey, Fish and 

Wildlife Service, etc. 
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The State l)ivision of Highways finds many 
uses for the material obtained in the inventory. 
Material for studies and reports on rural roads 
off the State highways may be obtained as well as 
specific details on a particular road. The maps 
are used in advance planning for prelLminary 
studies of proposed routes. Composites covering 
large areas can be obtained when necessary. The 
traffic department finds the maps very useful for 
ahowing traffic p a tte r n s and volumes over an 
are:a and also for spotting traffic accidents. They 
are also used by other departments of the Division 
for planning and programming. 

Some of the other State agencies using these 
maps are: State Highway Patrol, Public Utilities 

more easily accomplished but also yielded more 
realistic results. 

Base Map Scales and Projections 

The base map lur all the counties is on a scale 
of one inch to one mile and, with the exception of 
Butte, Nevada, and Sierra Counties, is on the 
Lambert conformal projection. The three excep
tions are on a polyconic projection. 

Where congestion made detail impossible on 
the base map, the area was enlarged to a scale of 
four or eight inches to the mile as the situation 
dictated. Where such enlargements were made,

Commission, Division of Forestry, Department of the detail on the base map was kept to a minimum. 
Fish and Game, Civil Defense, etc. 

For most of the counties in the State, the rural 
road inventory program has furnished them with 
their first complete inventory of their road sys-
tern and a map that adequately covers the county. 
It has put the counties on an equal basis for corn-
paring sufficiencies and deficiences. Recent re-

10 ports from the counties, which were used for a 
report to the Legislature on county needs, clearly 
demonstrated that for those counties which had 
the inventory data available, this job was not only 

From a road standpoint, only State highways, Fed
eral-ald routes and county primary roads are 
shown. 

The base m .ps were drawn on sheets which 
are 36 inches square. For easier handling and 
reference in field and office work, the maps have 
been reduced to one-half scale or sheets which 
are 18 inches square. All of the maps are now on 
Eastman autopositive film which not only makes 
for better reproduction, but is a good material 
for making additions and deletions. 



---------------------------------------------------

- -- -- --- --- ---------- -- -- -- -- -- -- -- -- --

Compendium 15 Text 2
 

Guide for a
 

ROAD INVENTORY
 

MANUAL OF INSTRUCTIONS
 

NOVEMBER 1974 

NOTE: This text has been reproduced with the permission 
of the Federal Highway Administration, U.S. Department 
of Transportation. 

U.S. DEPARTMENT OF TRANSPORTATION 

FEDERAL HIGHWAY ADMINISTRATION 



Compendium 15 Text 2
 

TABLE OF CONTENTS 

Page 

FORWARD 

"*TABLE OF CONTENTS 
 iii-iv
 

**Section I. Purpose of a manual 
 I
 

"*Section II. Purpose of an inventory 
 1
 

**Section III. Organization and equipment 1
 

*Section 


**Section 


*Section 

A. 

B. 

C. 


12 D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

0. 

P. 

Q. 

R. 


IV. Kinds of inventories included in a road inventory 2
 

V. Procedures for data collection 
 3
 

VI. Inventory procedure 
 4
 
Road description 
 4
 
Sidewalks 
 4
 
Closed or abandoned roads 
 4
 
Impassable roads 
 5
 
Determination of road status 
 5
 
Toll roads 
 5
 
Questionable roads 
 5
 
Drainage 
 6
 
Roadway structures 
 6
 
Off-highway culture 
 6
 
Unincorporated places 
 7
 
Private roads 
 7
 
Delimiting compact areas 
 8
 
Reservations 
 8
 
State and county line roads 
 9
 
Road intersections and identification in the field 9
 
Railroad grade crossings 9
 
Gradient, curvature, and sight distance 9
 

**Section VII. Structures carrying the road and ferries i0
 
A. Bridges and culverts 

B. Overpasses 

C. Tunnels 

D. Ferries 


**Section VIII. Structures over 


10
 
10
 
11
 
11
 

the road 11 
A. High tension lines, conveyors, and sinilar structures 
 11 
B. Underpasses 
 11 

iii
 



Compendium 15 


.S Section IX. Railroad crossings at grade 


a. Section X. Mail an-' school bus routes 

** Section XI. Special municipal inventory procedures 
A. Main routes and connections through cities 
B. Other streets 
C. Identification of major generators 

D. Information from city iecords 

F, Identification of cerporate boundaries 


APPENDICES
 

Appendix 1. Glossary 


Appendix 2. Delimitation of Unincorporated Places 


Appendix 3. Gradient, Curvature, and Sight Distance 


Appendix 4. Procedures Applicable to the Access of Civilian Mappits 
Agencies to Military Installations 

Appendix 5. Classification of Road Types 

** Appendix 6. References 

Text 2
 

f -! L
 
12
 

13
 

13
 
13 
13 
14
 
14
 
14
 

15
 

19
 

29
 

33
 

39
 

47
 

iv
 

13 



Compendium 15 Text 2 

Guide for 
a Road Inventory Manual of Instructions
 

Section I. Purpose of 
a manual
 

The road inventory manual provides instructions in the general

methods of road inventorie. to be conducted by the var!ous State
highway agencies in cooperation with the 
Federal Highway Administration.
 
It is not intended 
to answer all questions that may arise in the conduct
of the work, but is meant 
to enable employees to understand more clearly

the requirements and purposes 
of the various inventories. 
 The State's
manual should be issued to 
each employee involved in the 
road inventory
operations. Supplements covering special duties or 
additional work should
 
be issued as the State sees the need. 

Section II. 
 Purpose of an inventory
 

An inventory is made 
to obtain data for compiling statistics on
the mileage and characteristics of 
the several types of roads, streets,

structures, and other pertinent items within a geographic area. 
 There
 are some characteristics which can be obtained only by field examination

and others which 
can be obtained or estimated from administrative records,
aerial photos, etc. 
 These latter sources may require periodic field checks
to 
update and verify their accuracy. 
 The road inventory constitutes one of
14 
 several phases of the highway planning process which is 
a function of the
 
State highway agencies.
 

Among the uses 
of the data collected will be the development and
updating of maps and computerized information systems. 
The maps can
be used 
to show public roads outside of, and principal street connections

through cities, incorporated towns, and villages; and to locate important

structures and other off-the-road cultural features such as farm buildings,
dwellings, schools, churches, and other important landmarks. 
 Computerized

information systems can 
lead to combined data bases which lend themselves
to more 
efficient and comprehensive utilization by all divisions of the

State highway agencies and possibly other State agencies too.
 

Section III. Organization and equipment
 

The road inventory organization and staff may vary considerably

from one State to another. This is 
because of the many differences

in geology, topography, meteorology, population, program goals, 
etc.
 
among the States. 
 Each State should, therefore, maintain its 
own
inventory organization so as 
to meet not only its own internal needs,

including those of local governments, but also the known requirements

for national summaries as 
prescribed by the Federal Highway Administration
 
or other governmental agencies.
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Equipment furnished to the inventory organization should consist
 

of such surveying and drafting tools and supplies as are determined to
 
be necessary to meet the goals and standards of the inventory. Safety
 

equipment must receive high priority for the inventory crew. Field
 
parties should use safety devices complying with, and prescribed by,
 

State law and/or adrninistrative policy.
 

Section IV. Kinds of inventories included in a road inventory
 

As with many organizations, an inventory of existing conditions
 
and services, along with a history of the conditions and services as
 
provided by the transportation system, is the basis for determining
 
forecasts of the various demands of the existing and future transportation
 
systems. Therefore, the inventory organization should be sufficiently
 

versatile so that it can provide accurate, comprehensive data for a
 
multitude of periodic and special inventories related to the State's
 

transportation system. Among the kinds of inventories that may be
 
required are the following:
 

1. Rural and urban road inventory
 
2. Traveled-way studies
 
3. Highway defense bridges inventory
 
4. Railroad crossing hazard rating 


5. Traffic control devices inventory
 
6. Rest area inventory
 
7. Land use inventory
 
8. Terminal and transfer facilities inventory
 
9. Junkyard inventory
 

10. Billboard inventory
 
11. Transit inventory
 
12. Bikeway inventory
 

In addition, there are several other inventories that are becoming
 
more important and which should become a part of the planning process.
 
These include measurements of sound densities, air quality levels, and
 

other environmental effects of the transportation system. Further, more
 
specific, information related to these and other inventories may be found
 
by consulting the appropriate references at the end of this guide.
 

2
 

15 



Compendium 15 Text 2 

Section V. Procedures for daita collection
 

During the early years of 
the planning surveys, the data collection
 
procedures were 
such that a complete reinventory, which in effect amounted
 
to a new 
inventory, was made during an established cycle. Consequently,
 
little use was made of 
the data gathered during previous cycles when
conlucting subsequent inventories. 
 In recent years though, these
 
('olloCrtion procedures have been updated and 
revised, more dramatically

by taking advantage of 
the inherent data handling capabilities of
 
computers and related hardware. 
Through application of coordinated
 
data systems concepts, several State transportation agencies have
 
(.stahlished more 
efficient data gathering techniques. The result has
 
bcen a reduction in field data collection efforts, a more current and
 
comprehensive inventory data base, and 
a more effective road inventory 
act ivity. 

All sources of information should be examined and utilized to 
the
 
maximum extent practicable. 
This should include such sources as official
 
city maps, construction records, 
aerial photographs, railroad evaluation
 
maps, public lands maps, maps prepared by other governmental agencies,

maintenance crew 
reports, and any others readily available. (Much of the
 
topographical and geodetic information may be obtained from the National
 
Cartographic Information Center.) 
 These 
sources should be used routinely
16 to update the inventory records on a continual basis. Efforts should be
 
made to establish reporting procedures from these sources, where such
 
procedures do not presently exist, to maintain current data on a routine

basis. 
 The data obtained from these sources should be confirmed period
ically. This should be done by intermittent field inspection or aerial
 
photography, depending upon changes in 
local economic deriAopment and

population growth, to 
assure that the inventory data base is reasonably
 
current, accurate, and complete.
 

There are several means presently available for the collection of
 
required data. One alternative could be to have no 
field crew at all,

but simply to rely upon a reporting system to maintain the records.
 
This may be the most efficient method, however, data files may be less
 
accurate and less 
current than with other methods. Perhaps the other
 
end of 
the data collection alternatives list would be to rely upon field
 
crews only. 
 This method is expensive and time consuming, but the data
 
should be fairly accurate and complete. Other alternatives include such
 
methods as aerial photography, orthophoto map interpretation, photologging,
 
etc. 
 In reality it will more than likely be more advantageous for each
 
State to devise a combination of these procedures which will be particu
larly suited to the individual State. 
 It has become increasingly important,

particularly from a coordinated data systems viewpoint, to be able to
 
locate or reference data for easy access. 
 Therefore, in establishing

data collection procedures, reference should be made to 
the publication
 
"Highway Location Reference Methods."
 

3
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Section VI. Inventory procedure
 

A. Road description
 

The highway system clTassification, surface type, width (to nearest
 

foot), condition, etc., for each road inventoried should be recorded
 

on the appropriate form. One column should be used for each section
 

of road, with all descriptive items that apply checked or noted.
 
A new section should be imade where a change in road characteristics
 
occurs; where county or zone lines, corporate limits of cities,
 
villages, reservation boundaries, etc., are crossed. All sections
 
should contain complete information.
 

Where the State has not expressed a different preference for a
 

numbering system of roads, the roads not previously numbered
 
should be given a series in each State. The preferred system is
 
that EVEN numbers are assigned to roads having a general east
west direction, starting the series at the north border of the
 

State, and ODD numbers are assigned to roads running generally in
 
a north-south direction, starting at the west border of the State.
 

For unsurfaced roads and roads having improved surfaces of indefi

nite width, the prevailing width of the trr.veled-way or improved
 
surface, as well as road width, should be noted. Sections between 17
 
which the road is restricted on either or both sides by any barrier
 

such as a large drainage ditch, canal, retaining wall, railroad
 
track, etc. should also be noted. The notes should at least include
 
station-to-station limits of the restriction and the distance from
 
the road shoulder to the restriction. Photographs should be taken
 
of especially hazardous road conditions or at structures, railroad
 
crossings, or intersections where uncommon situations are found.
 

B. Sidewalks
 

Where a sidwalk or bicycle path of 500-foot length or more exists
 
(outside corporate limits of cities, towns, boroughs, villages,
 
or delimited areas), its beginning, end, location on right or
 
left, and kind should be noted.
 

C. Closed or abandoned roads
 

When a road is closed by a fence or any other obstruction which
 
appears to be for the purpose of closing the road permanently,
 

the inventory should sLDp at the barrier and the facts should
 
be recorded in the notes. In such cases, a note should also be
 

made to show whether or not the road beyond the fence or obstruc
tion appears to have been used recently. It should also be noted
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on the field forr if the road is bordered by fences, or shows otherevldenct, of haviny, been a public road at one time. This does not
apply to roads open 
to 
the public which have gates across them to
 
retain livestock.
 

I). Impassable roads
 

For those roads made impassable by 
seasonal climatic conditions,

consideration should be given 
to scheduling field operations at
the most favoral-le time in 
the interest of safety and efficienacy.

Mhen, despite best scheduling efforts, it 
is necessary to inven
tory temporarily impassable sections of roads, measurement may be
 
made by 
a tape or by pacing. 

L. Determination of road status
 

The field party should obtain all field data necessary to deter
mine whether or not 
a road is legally a public road, but 
the
actual determination will be made by staff personnel only after
legal and administrative responsibilities have been established.

However, where a road is 
not shown as a public road on the map,

local inquiry should be made for facts to 
aid in determining

its public or private status. 
 The notes should show the infor18 
 marion used as 
a basis for the inventory of such a road.
 

F. Toll roads
 

If a road is 
a toll road, record in the inventory notes the name
of the 
road, if any, and whether it is operated as a public or
prizate facility. 
 Identify it as a toll facility and inventory

it 
as any other road would be inventoried.
 

G. Questionable Roads
 

Where roads appear to be public but are not shown on the maps

furnished 
to the field party, their locations should be shown
 
on a map by reference to aerial photos or 
should be determined

by compass for general direction of each section. 
Bearings should
be taken sufficiently often so that 
the general course may be
approximated and 
complete notes 
taken in relation to other rural
roads which are shown on 
the map. Occasional tie-in to fixed

objects should be made where possible. The status of such roads
(public or private) will be determined in the office at a later
time--before they 
are in. !uded as 
public roads. Where the course

of a road is found to be substantially different from that

appearing on the map, other corrections should be made on the
large scale map. 
With maps updated from aerial photos, field
 
party work of 
this nature should be minimal.
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H. Drainage 

Culverts and minor structures with a clear opening from 3 feet up 

to and including 20 feet may be inventoried. If these culverts 
and minor structures are inventoried, information on the station, 
direction of flow, materials, type, and sizes should be obtained. 
Also, show roadway width when it is less than the normal width 
of the road. For culverts, record whether pipe, bQx, arch, or 
other. 

I. Roadway structures 

Structures to be inventoried are all bridges, both free and toll, 
that meet the AASHTO definition of a bridge as given in AASHTO 

Highway Definitions, adopted in June 1968. This publication 
defines a bridge as follows: 

A bridge is a structure including supports erected 
over a depression or an obstruction, as water, highway, 
or railway, and having a track or passageway for carrying 
traffic or other moving loads and having a length measured 
along the center of roadway of more than 20 feet between 
undercopings of abutments or spring lines of arches or 

extreme ends of opening for multiple boxes or pipes where 
the clear distance between openings is less than half of 
the smaller contiguous opening. 

19 

All other structures crossing over or under the highway which 

serve public or private properties will also be inventoried. 
Bridges which have limitations in certain characteristics from a 
defense highway viewpoint should also be inventoried. Refer to 
Volume 4, Chapter 7, Section 2 of the Federal-Aid Highway Program 
Manual for further information. The inventory of these structures 
is described under Section VII, Structures carrying the road and 
ferries, and under Section VIII, Structures over the road. 

(Refer also to the Bridge Recording and Coding Guide.) 

J. Off-highway culture 

Structures and other items off the road that may be inventoried 
include: farm.units, dwellings, schools, churches, public 
meeting houses, public cemeteries, hotels, resorts, tourist camps, 
stores, Mills, factories, canneries, mines, ball parks, fairgrounds, 
public and private golf grounds, country clubs, railroad stations, 
junkyards (classified as either 1. refuse, garbage or trash dumps, 
2. autoDLobile graveyards, 3. scrap metal, 4. scrap building 
material, 5. sanitary fills, or 6. other), and other culture 
outside of cities, incorporated towns, and villages and urban 
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compacts served by the road being inventoried (not inventoried
 on another road). 
 To avoid duplication where a feature is located
at a road intersection, the feature should be inventoried on the
road from which the principal entrance leads. 
 If entrance Is from
both roads, the one of major importance should govern. 
Where this
distinction cannot be made, the item should be inventoried from

the road judged more important.
 

K. Unincorporated places
 

In the case of unincorporated communities, the principal routes
through the village and all side roads and streets should be
logged with respect to length, width, type, and condition of
surface, and inventory taken of the cultural features on each
road or street where such is desired by the State. 
 The number
of dwellings, stores, etc., 
in each block should be shown
separately on each side of road if blocks are defined; if blocks
are 
not defined, this information should be reported for each
tenth of a mile; dwellings, stores, etc., 
should be shown
separately. Inventory of bridges of greater than 20 feet clear
span and of all railroad crossings should be included on 
the side
roads and streets as well as on the through routes. Regardless
of whether side streets exist, all hamlets and crossroad settlements, however small, should be recorded in the notes by local
name and odometer reading. 
Where necessary to clarify the record
in densely settled sections, a sketch should accompany the field
 
notes.
 

L. Private roads
 

Local roads and streets in suburban subdivisions, unincorporated

company-owned mill towns, etc., should be logged as described
above, provided they show evidence of being legally opened to
unrestricted public use. 
 Where it is known that maintenance
is actually performed by private property owners, this should
 
be indicated.
 

Where it is not practicable to arrange an advance investigation,
the roads should be logged. Final adjustment can be made later
when the work is reviewed and private roads, which in the field
work were considered open to public use, can then be placed in
 
their proper category.
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M. Delimiting compact areas
 

In many States, all of the urban comnunities are not incorporated
 

or the corporation includes the entire township (town in New
 

England) or an extensive area predominantly rural in character.
 

The delimiting of such urban areas by establishing urban-rural
 

should be done in advance of the inventory party
boundary zones 


and a sketch map showing the limits of the area established as
 

an urban compact. However, unknown new development may require
 

the extension of the urban boundaries beyond those shown on office
 

The inventory should identify and delimit such extensions.
records. 

The inventory of cultural features can then be stopped at the urban
 

boundary lines. Inventory of roads and streets within the compact
 

areas should be conducted in the same manner as in rural areas
 

except for omitting the item of culture. Stationing, surface type,
 

and width of both through highways and local streets must be re

corded so as to make possible the preparation of mileage tables for
 

each administrative system within these areas.
 

Delimiting is to be done for all unincorporated urban compacts
 

which have an estimated population of 800 or more, or in places
 

where there are 200 or more houses spaced sufficiently close to
 

form an urban type of development. The procedure is more fully
 

described in Appendix 2.
 

N. Reservations
 

Except when otherwise advised, all roads usually open for the use
 

of the public in State and Federal reservations should be inven

toried. Reservations will be designated according to standard
 

classification as follows:
 

National Forest*
 
National Park
 

Military Reservations and Installations
 

Indian Reservations
 

Other Federal Reservation (indicate kind)
 

State Jurisdiction
 

Local
 

Forest development roads should be distinguished from National
 

Forest Highways. Purely timber access or other forest develop

ment roads should not be included.
 

* 

8 
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The General Staff, 
U.S. Army, has furnished copies of "Procedures
 
Applicable to Access of Civilian Mapping Agencies to Military

Initallations." These instructions cover Army, Navy, and Air
 
Force operations and are included in Appendix 4.
 

0. State and county line roadr
 

All roads on State 	lines should be inventoried but no off-highway
 
culture need be noted beyond the border of the State under inven
tory. In the case of a road on a county line, a complete inventory

should be made when the road is 
on the north or west boundary.
 
When the road is on the south or the east boundary, its inventory
 
may be left to the inventory of roads in the adjoining county.
 

P. Road intersections and identification in the field
 

At road junctions and intersections, the directions of the other
 
road or roads in relation to the centerline of the road being

traveled 
can be shown in the notes by single lines intersecting
 
the ruled centerline at angles approximately agreeing with the
 
angles formed by the intersecting roads. If each of the inter
secting roads is designated by a number on the map provided, or
 
a number has been assigned in accordance with the instructions
 

22 	 above, these numbers should be noted on the lines representing
 
them in the notes. If the junction or intersection is definitely
 
identifiable by name, such as 
the name of a village or crossroads,
 
the name should be recorded at the plotted point in the notes.
 

Q. Railroad grade 	crossings
 

All railroad grade crossings should be inventoried. Details of
 
information to be obtained are given in Section IX, Railroad
 
crossings at grade.
 

R. Gradient, curvature, and sight distance
 

The inventory of grades, curves and sight distances will ordi
narily require field parties who have received special training
 
in the 
care and use of specially equipped vehicles. Detailed
 
instructions are contained in Appendix 3. 
It must be recognized
 
that this activity 	is hazardous and safety precautions should
 
receive particular 	emphasis in the conduct of this work.
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Section VII. Structures carrying the road and ferries
 
1/
 

A. 	Bridges and culverts
 

The location of all bridges, as covered in item I, Roadway
 
on the note
structures, under Section VI, should be indicated 


stream flow should also be recorded.
sheet and the direction of 


Structures need not be remeasured when an examination of
 

existing records reveals no significant changes. The infor

mation for new structures, especially the large structures,
 

The 	necessary descriptive
should be obtained from plans. 

the 	apprbpriate
information and dimensions should be entered on 


form. 

to be noted might include:
Other items 


Where there is evidence that the waterway opening is
1. 

inadequate, a concise description and the location
 

should be recorded.
 

or 	more spans should be
2. 	Bridges consisting of two 


briefly described where necessary to clarify the
 

foregoing data.
 

3. 	A complete photographic record of all structures
 

is desirable.
 

B. Overpasses (Highway over railroad or another highway.)
 

Name of railroad or highway crossed, structure number, 
if any.


1. 


2. 	Number of railroad tracks, or traffic lanes on road below 
if
 

bridge is over highway. (Where lanes are not marked, show
 

width of surface or traveled-way.)
 

Type of bridge, length of structure, clearances, brief
3. 

(refer to Bridge
descriptions, year built, condition, etc., 


Recording and Coding Guide).
 

1/ 	See also HPPM, Volume 2, Chapter III, for special instructions 
on
 

bridge records for defense requirements.
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C. 	Tunnels
 

Obtain the information including length of structure and roadway

clearances, both vertical and horizontal. 
 If toll, so note.
 

D. 	Ferries
 

Record in the inventory notes information as follows concerning

all 	ferries which provide service for motor vehicles:
 

1. 	Estimates of width of stream at 
low water. This infor
mation need only be approximate and it is not necessary
 
to make stadia measurements or otherwise delay the pro
gress of the party in obtaining it.
 

2. 	Whether toll or free.
 

3. 	Type of protection for approaches. Use classifications
 
as given in Section IX.
 

4. 	Whether publicly or privately operated.
 

5. 	Frequency of service.
 
24
 

Section VIII. Structures over the road
 

A. High tension lines, conveyors, and similar structures
 

The 	locations where high tension lines, conveyors, or similar
 
structures cross 
over the highway should be recorded on the
 
appropriate form. 
The minimum overhead clearance should be
 
noted except that all vertical clearances greater than 18 feet
 
may be reported as 18'+. It is not necessary to note local
 
power lines, telegraph, telephone, or guy wire crossings except

where they have a minimum clearance of 18 feet or less above
 
the 	road.
 

B. 	Underpasses (Highway under railroad 
or another road.)
 

Refer to item B under Section VII and to the Bridge Recording

and Coding Guide. However, special handling is required when
 
the highway underpass is incidental to the main function of the
 
overhead bridge. 
An example of this might be an interstate bridge

across a major river and a minor roadway along the river's edge.

This underpass would be of a combined type or serve a dual function.
 
In this case the inventory should give information on the span
 
over the highway only.
 

11
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Sectton IX. Railroad crossings at grade
 

Consideration may be given to the preparation of a separate manual
 

of instructions for use in railroad grade crossing data collection.
 

For the performance of this special work, the furnishing of additional
 

instruments and surveying equipment to field parties may be warranted.
 

As a minimum, the inventory should at least meet the requirements of
 

the Procedures Manual, National Railroad-Highway Inventory. Of
 

particular concern in the inventory should be sight distances.
 

Objects restricting sight distances at points 300 feet from the
 

crossing up to 2,000 feet, as measured along the railroad, should
 

be located and sketched. Any buildings or other structures suffi

ciently close to the crossing to be affected by a future grade
 

separation or to cause further restriction of view as the car
 

approaches closer to the track from the 300-foot point should be
 

noted. Approximate distances to road and track should be recorded,
 

noting the kind of obstruction such as a barn, depot, embankment,
 

trees, etc. If the clear view along the railroad track is 2,000
 

feet or more, it is not necessary to measure the length of this
 

view. In such cases, the view can be recorded as "unlimited."
 

It is entirely possible that the view may be greatly restricted
 

at a point 300 feet from the railroad, but becomes much improved
 

or "unlimited" at a point closer to the railroad. If such c con-


dition exists, record should be made of the distance from the
 

centerline of the railroad to the points on either side (no closer
 

than 15 feet to the center of the nearest main track) where greatest
 

sight distance may be obtained; and if it becomes unlimited, show
 

the points where this first occurs when approaching the crossing
 

nearer than 300 feet. The view distances in both directions along
 

the railroad from these points should be noted. In order to identify
 

the crossing later when reports are received from the railroad
 

covering number of trains, accidents, etc., it is important to
 

reference the location wherever possible to the National Railroad-


Highway Crossing Inventory Number which is posted at each crossing.
 

When determining the sight distance from the survey sheet to a
 

crossing with a side track between the observer and the main track,
 

the clear sight distance, as limited by fixed objects other than
 

standing (or moving) railroad cars, should be obtained and reported.
 

In many cases, other streets intersect the survey street within
 

300 feet of the crossing. Often these streets are important
 

thoroughfares and the angle of intersection may be such as to
 

constitute a through route across the railroad. When the highway
 

traffic crossing the railroad is distributed over two or more
 

streets that intersect within 300 feet of the crossing, separate
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sight dlitance records should be )btained for each street carrying 
a suhstaitial share of the traffic involved. Intersecting streets 
that carry a small proportion of t0e total traffic over the crossing 
should not he considered. 

Section X. Yail and school bus routes
 

One objective of the road inventory is to prepare county maps
 
on which may be shown all roads used as mail and school bus
 
routes. It may be found desirable to collect this information
 
in the field, or at least have a field check of the data furnished.
 

Sources of information about school bus routes will vary in
 
different States. Where field work is necessary to obtain
 
information from local school authorities or bus drivers, inter
viewing should always be done with the aid of a county or local
 
map of the area. A standard form should be used for tabulating
 
the data concerning roads over which school buses are routed.
 

Section XI. Sp.cial municipal inventory procedures
 

A. Main routes and connections through cities
 

Federal-aid primary, Federal-aid secondary, State primary, and
 
U.S. numbered routes through all incorporated places should be
 

logged, and the surface type, width, condition, and the names
 
of the streets inventoried recorded. Surface types should be
 
designated according to the letter classifications in Appendix 5
 
and widths measured between curbs. Where there are no curbs,
 
the widths to be shown should be those normally available for
 
use by moving and parked vehicles. Any local street which pro
vides a through connection with any of the above described
 
routes within a city should be logged, and surface types and
 
widths recorded. However, no roads or streets within the cities
 
should be logged, where required data may be obtained from city
 
records, urban planning commissions, or other local source.
 

B. Other streets
 

In addition to inventorying main routes and connections, all
 
other streets within incorporated urban communities should be
 
logged. This phase generally will be separately programmed
 
and will include logging of all other streets, alleys, and
 
public ways, in cities, villages, and other incorporated
 
communities, with sufficient information obtained to enable
 
a large scale map to be drawn showing the complete network of
 
streets, major water courses, and railroad lines. All streets
 
should be identified by name when the information is available.
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It will not be net-tesary to take width measurements on the 
"other" streetS;. T'ypes should be recorded as in Appendix 5. 

wlI; tot bt, it,,ar to measure bridges and railroad 
crossings on thVs';t streets unless the State so desires. 

C. ldentification of nmjor generators 

'rban arr.as haV 
higiway agencies. 

beeCt~n placing increased 
Among these demands 

demands upon the States' 
is the requirement to 

idtntify arid locate major centers of activity. These centers 

play an imporLant part in the overall system design for an urban 

arva and, therefore, it is important that urban planners know 

as much about them as possible. Some examples of the kinds of 

activities to be identified and located are: civic centers, 

sports arenas, hospitals, universities, shopping centers, air
ports, etc. The information needed will at least include 

sufficient data to describe the type, location, and size of 

the activity being inventoried. 

D. Information from city records 

To the extent that the information called for can be obtained 
from city records and where the street layout is correctly 

shown on a current city map of adequate scale, logging and 
measurement of city streets may be dispensed with. Care should 

be taken, however, to see that mileage statistics for the city 
are complete and current and that maps have been brought up-to

date in respect to the street layout and other features. 

27 

E. Identification of corporate boundaries 

The location of the incorporated area boundaries should be 

noted. Where the inventory is to end at a county, village, 

township, or city line, and such line is not marked where it 

crosses the right-of-way or roadway being inventoried, the 
inventory will be continued to a street, road, or structure 
which will permit the boundary line to be tied in with the 

location of the structure or intersecting road. Where necessary, 

a map may be used to scale the distances from a known inter
section, or structure, to the boundary in question. 
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Guidelines for 
traffic counts 

on county roads 
f l"I.N; l kl. RIssi ... 

Rescarch Engineer 

and 

] l' e arch1lngieer 

INTRuI )UiTI( )N 

I. (;,.'r*d~v~'rv , urnt v ,hnbid have some sort of traffic counting
prlrgrain, "]rj 1],- ,olintessential ra d".ta. pre -lly obtained and analysed, is.,olln r,,aI-lanillg program. It puts planning and 

deciSim u1tki.l.n ()i a rfali .tic, factual basis. It takes much of the
gulle.>wrl, ut 1i th ll, "Where should funds be spent?"

M1,!ll f,, r,, o,! irt, n1tt be spent in such a way that a
1illa1Xiluni ntiIILcl f rti,d-users will benefit. As road and street 
m,, nv ;alx a* ns t,  i'( sihrt supply, it must be apportioned 

v }lv3ar .tillv* v - h kii,,wledg, of the volume of traffic served
by each road in a coiiltv can it be prolwrly classified or grouped so
that the propver alljqorti(Iilent of fun ds can be made to it or its class 
of road. 

Obviously, all roads cannot be built to superhighway standards.
Low volulmle roads are properly built to lower standards that are 
adequate for tile volurnes served. Usually, the classification of roads 
for the purpose of establishing different levels of geometric stand
ards is done on the basis of traffic volume. The volume must be 
known. 

Besides classification of roads for the purpose establishingof 
proper design standards, volume information may have additional
value. Traffic volume trends or growth on a particular route or 
routes is one example. It may be desirable to determine peak-hour
volumes at a particular location and to establish a seasonal count 
station to establish or verify monthly traffic variations throughout
the year. It may be useful to establish a counting program to deter
mine changes in travel patterns on routes within a county. Informa
tion in regard to vehicle-miles of travel within a county is very im
portant and cannot be determined without information on traffic 
volumes. 

I 
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A 1'5 s.tlv I was conducted to estimate vehicle-miles trav
eled oil county roads throughout the state. Information of this type 
is useful for good planning and should be updated periodically
5-year cycles are common-to be of continued value. As stated in 
the relxrt of the above-mentioned study: "The counties, however, 
have little traffic volule data and a xor base on which to calculate 
vehicle miles of travel on county roads"-is still applicable (in 1971) 
to most counties... continuing program of traffic counting and data
 
collection is needed t, keel this information current and useful.
 
2. 'urposc and ,coc: This manual has been developed to provide
 
count' highwav trsonnel with guideline procedures for counting
 
traffic volumes. \Vhile the emphasis is on county roads, the procedures
 
are equallv app licable to any highway, road or street; the'refo'e, city
 
street and state highway personnel may also have an interest in the
 
guideline procedures outlined herein.
 

The section on "T'raffic Cout 'lanning" discusses general con
cepts of traffic counting and establishment of counting stations to 
obtain data for both iimediate uses and long-range planning. The 
several types of traffic count stations necessary for the efficient col
lection of traftic count data are also discussed. Likewise, the traffic 
count data that is available from the Indiana State Highway Com-
mission is reviewed. 

The section on "\nalysis of Data" presents specific examples for 
converting typical portable-counter data to an ADT value. These 
examples deronstrate the use and application of ISHC data. Like
wise, the analysis of short count data is illustrated. This section will 
be of value to county personnel after they have obtained some traffic 
volume counts. 

A section is also included which outlines the important aspects of 
automatic counting equipment. The operation of Streeter Amet port
able counters is described in detail since the ISHC presently has only 
this make of portable counter in use and in stock. 

The last section summarizes the organization of traffic count pro
grams in relation to other phases of county highway planning and 
operation. This information should be of special interest to county 
commissioners and others who have a responsibility for making and 
shaping policy for the county highway department. 

3. Acknowledgements: Some of the general concepts on traffic 
count planning have been adapted from "Traffic Volume Counting 
Manual," published by the U.S. Department of Commerce, Bureau 
of Public Roads, May 1963. The general concepts presented in this 

35 
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publication have been combined with specific examples for handling 
traffic count data. 

Special thanks are due John E. Camardy, traffic statistics super
visor. ISIIC and )wight Kay, traffic equipment technician, ISHC, 
for their valuable discussion (of problems associated with the use of 
atitoinatic counters. Much of the section, "Common Problems" is 
base(] on suggestions hy C .ardy and Kay on this subject. 

Portions of the Strmittf Amet operation manuals have been in
cluded herein with the permission of R. T. Brumbaugh, president, 
Streeter Amet (orixoration. 

T R\FI:Il C( )UNT P'L.\NNING 

I. General: Planning a traffic count program for a county highway 
department should take into account: 

(a) 	 the size of the county and the predominate types of traffic 
that prevail; i.e., urban, suburban, resort, low-volume rural, 
etc., 

(b) 	 the number of major traffic generators in the county, 
36 	 (c) the traffic data and information already available from the 

ISHC that has direct use and application to the county traffic 
studs,, and 

(d) 	 the objectives and scope of the study, i.e., priority program
mining, capacity-standards studies, traffic control studies, 
classification studies, etc. 

These items will, of course, relate to traffic count planning in a 
variety of ways, depending on needs and problems of the particular 
county highway department. This section reviews the types of traffic 
count data needed, the traffic count data available from the ISHC, 
and the traffic count data normally collected by the county highway 
department. 

2. Types of Traffic Count Stations: Traffic count studies over the 
past 30 years have demonstrated repeatedly: 

(a) 	 that traffic volumes vary by the hour of the day, by the day 
of the week, and by the month of the year, 

(b) 	 that these traffic volume variations occur in repeated cycles
by hour of day, by day of week, and by months of year, and 

(c) 	 that these cyclic variations persist over long stretches of road 
and for long periods of time. 

Therefore, based on these fundamental characteristics of highway 
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use by the traveling public, traffic volume measurement makes use of 
three different types of traffic count stations; these are: 

Continuous Count Stations 
Monthly Count Stations 
Coverage Count Stations 

The purpose and function of each of these types of traffic count sta
tions is covered in the paragraphs that follow. 

3. Continuous Count Stations: This is sometimes referred to as a 
"permanent" count station, since its function is to count (usually by
"magnetic" probes, loops, radar, or ultrasonic devices) and record by 
hourly intervals, the number of vehicles passing the station for !ong 
periods of time- usually several years. Assuming proper functioning 
of equipment, continuous count stations provide a true record of 
annual average daily traffic (AADT) for a particular station. Like
wise, the count data can be analyzed for hourly, daily, and monthly 
fluctuations of AADT for the particular route location. 

In addition to determination of long-term average trends from 
such stations, factors can be computed for the hourly, daily and 
monthly count variations, applicable to the particular station and to 
other route locations having similar travel characteristics. Thus, to 
cover the full range of state-wide travel characteristics, it is necessary 
to maintain several continuous count stations. 

Here in Indiana the ISHC operates and maintains 28 continuous 
count stations. These stations and their locations are listed in Ap
pendix A. These are strategically located over the state to cover a 
wide range of travel characteristics. These 28 continuous count 
stations are further classified into five travel groups*, each having 
similar monthly or seasonal factors. 

These travel groups are designated as: 
Travel Group I-State Roads in Most Rural Areas 
Travel Group II-St .te Roads in Rural Resort Areas 
Travel Group III-State Roads in Mining Areas 
Travel Group IV-State Roads in Suburban Areas 
Travel Group V-Local Roads in Rural Areas 

The monthly factors for each of these five travel groups are 
shown in Appendix B. Examples of how these factors are used are 
included in the section on "Analysis of Data." 

*Additional permanent count stations are currently (1971) being estab
lished in urban areas and from these, other group factors will be available 
in the future. 
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With the amount of data available from the several continuous 
count stations of the ISI IC, it is not anticipated that county highway
departments will have any immediate need to establish any continuous 
count stations. 

4. .lonthl 'Count Stations: This is a station or location where traf
tic counts are taken at intermittent periods of time and on a periodicschedule that divides the year into equal parts. Here in Indiana,
monthly counts are taken by the ISIIC at selected stations with port
able traffic counters for a period of seven consecutive days during
each month oi the year.

Eac'i monthly stati'm is matched, if posible, with the travel char
acteristic of one of the continuous counter groups. The monthly
counts are often taken on routes wherc a unique monthly change in
the travel cha-acteristics is known or anticipated, such as on high
ways serving resort area travel. 

The ISHC currently operates monthly counting stations at approximately 30 locations throughout the state. Comparison of travel
characteristics at these locations with specific county routes may often 
be helpful in establishing the type of travel on each county route(rural, rural resort, suburban, etc.). An example of the data collected and record form is shown as Appendix C. 

County highway departments with predominantly low volume
rural roads need not he concerned about monthly count stations.
However, where there is uncertainty about the type of travel on ahigh volume road, then the county highway department may consider 
setting up a monthly count station. 

5. Coverage Count Stations: This is a station or location where 
traffic counts are taken for relatively short periods of time, normally
with a portable traffic counter or manually, for the purpose of esti
mating the traffic volume for a particular section of road. County
highway departments will be primarily concerned with this type ofcounting station, since the bulk of the traffic volume data comes from 
coverage counts. Here are some general guidelines on the location 
and operation of coverage count stations. 

(a) Time Periods: Coverage count stations may be operated
continuously for periods of 24 hours, 12 hours or 8 hours.
However, where portable machine counters are used, an aver
age 24-hour weekday count should be determined by operat
ing the count station (with twice-a-day service check) for a 
minimum of 48 hours during the period Monday noon 
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through Friday noon. The 48-hour minimum duration makes 
it possible to spot "false" inputs or erratic counts for any 
given 24-hour period. Except where special weekend infor
mation is needed, the counts are normally taken on weekdays, 
Mondav through Friday. The ISIIC recommends taking 
thein Monday noon through Friday noon. Monday morning 
and Friday afternoon are excluded as being not representa
tive. Thus, the ISIC bases its -verage weekday on four 
days, designated as Monday through Thursday on ISHC 
records. 

(b) 	Count Mlcthod: Coverage count stations on paved roads may 
be operated as either portable machine count stations or as 
manual count stations. In any case, manual counts are nor
mally short counts of either 12-hour or 8-hour duration. 
Coverage counts on unpaved roads require extra precautions 
if portable machine counters are used. It is recommended 
that they be taken on bridge decks or when the ground is 
frozen. Counts on unpaved roads are usually manual counts 
(either 8-hour or 12-hour) which may be taken anytime. 

(c) 	Station Spacing: The number of count stations reeded 
along a given route will depend on the accuracy desired. For 
a comprehensive traffic survey, information is usually needed 
for each section of road between public road intersections 
and major traffic generators (schools, salebarns, etc.). This 
usually can be achieved by taking counts at every other inter
section. Where traffic volumes along a route do not vary 
more than 10 percent, coverage count stations may be located 
at longer intervals. Likewise, where changes in traffic volume 
are evenly distributed over a series of cons.citive intersec
tions, intervening stations may be omitted and traffic volumes 
estimated for them by prorating the volumes of the end sec
tions. As personnel in the county become more familiar with 
traffic patterns, fewer stations will need to be counted because 
prorating traffic between stations is often as accurate as 
counting; but this knowledge only comes with experience 
gained as the counting program progresses. It is usually a 
good policy to lay out stations in such a way that the data is 
self-checking, or at least gross errors can be spotted. One 
way is to lay out stations on routes working toward the 
county seat or other major traffic generators or collectors. 
As counts are made on sections on different days, an "over
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lap" station can be used for control. For example, in the 
layout below; 

First Count 
1 2 3 4
 

County Seat 
4567 

Second Count 

let's say we have four counters and want average weekday 
traffic. On the second sequence counted (during some other 
period than the "First Count") there should be reasonable 
agreement between the two counts for Station Four or there 
is something "wrong," e.g. an unusual day caused by a farm 
,tiction or similar unusual traffic generators. Also, traffic 

volume should increase as one approaches a traffic generator 
such as a county seat. Thus, during the routine twice-a-day 
checking, (see paragraph on Servicing and Maintenance) un
usually low or high counts can generally be spotted. Here 
again, evaluating data in this matter requires experience. 

(d) 	 Getting Started: The initial effort by county highway de

counts should be concenpartnients in setting up coverage
trated on the county arterial system of roads (main-line), on 
high-volume suburban roads not in the county arterial sys
tem, and on all other roads serving local traffic generators, 
such as schools, factories, resort areas, etc. 

(e) 	Repeat Cycles: Once underway, a coverage count program 
should be periodically repeated. In fast-growing commu
nities it rvv be warranted to repeat the coverage counts an
nually. Tiwe coverage counts may also be repeated on three
to five-year cycles. Asuming a three-year cycle, one third of 
the 	coverage count stations in a county would be counted 
each year.
 

(f) 	 Priority Counts: In planning a traffic count program, coun
ty highway officials should give emphasis and priority to the 
traffic counts on the higher volume roads. Routes with traffic 
volumes of less than 100 ADT are usually of secondary im
portance in road improvement planning. Therefore, such 
roads usually will be of secondary importance in the coverage 
count program. 

6. Traffic Count DataAvailable front ISHC. As previouvidy noted, 
the Indiana State Highway Commission's Planning Division collects 
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and compiles extensive data and information on traffic statistics. A 
considerable amount of this data has direct application to a traffic 
count program for count% highway departments. In most cases,
traffic counts are available for a portim of each county's highway 

Sbiteln. The following categories of data and information are on file 
and available to county highway departments. 

(a) 	 (mtinuos ('oumt I)ata: Monthly adjustment factors are
 

comlpilel for 28 continuous count stations over the state.
 
Their location,, are shown in Appendix A. From counts at
 
these stations, adjustment or expansion factors are calculated
 
to "expand" the counts taken at coverage count stations on
 
the county road system. New factors are computed annually
 
and up-dated relports issued. These factors are shown in
 
Appendix B.
 

(b) 	 Monthly Count Data: Seven-day counts for each month of
 
the year are taken at approximately 30 locations over the
 
state for the purpose of identifying the travel characteristics
 
of each route. That is, one needs to know the travel char
acteristics of a route in order to apply a factor appropriate
 
to a group such as resort arca, rural, suburban, etc.
 

on 

the federal-aid routes throughout the state on about a four
year cycle, including the FAS routes under county jurisdic
tion. This traffic count information is compiled on county
 
highway maps and is available to county highway depart
ments. H-owever, the county traffic maps are not in a repro
ducible form and the county highway department desiring
 
this data for its count) must provide a person lo hand copy
 
the traffic counts to another map. County highway officials
 
are urged to make the best possible use of the coverage count
 
data available from the ISHC.
 

(c) 	 Coz'eraye Count Data: Traffic counts are taken all of 41 

ANALYSIS OF DATA 

1. General: It is only at continuous count stations and under ideal 
conditions that the true AADT (Annual Average Daily Traffic) can 
be computed with absolute certainty. Any count of less than a year's 
duration must be considered a sample. Samples of any duration, less 
than one year, adjusted to represent the AADT are an estimate of 
AADT, but if properly done such an estimate will be very close to 
the actual AADT. 
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J'resented below ais means of estimating the AADT fromfor a aiuant 24-hour period obtained with a minimum of time andeffort. If the procedure is followed with reasonable care, the results
will be sufficiently accurate for application to county highway plan
ning processes.

In order to extrapolate 24-houra count to obtain meaningfulresults, appropriate factors are necessary. These factors are gener
ally based o l available continuous counts of the ISHC that are 
accurate. 
2. 1'ariations of Traffic Counts: Traffic volumes are subject tocyclic variations, such as monthly, daily and hourly. On any given
route the cyclic variations reoccur over and over and are predictablewith relatively high accuracy long theas as basic character of thetravel on the route does not change. Likewise, all route! with similartravel characteristics will have essentially the same cyclic variations.
Thus, if the pattern of variations is known on any one route, factorsobtained from these variations can be applied to all other routes with
similar travel. The nature of the cyclic variations and what is meantby "similar" travel, along with an example ar two, will be explained
further in the following paragraphs. 

42 3. Aonthly Variations: The monthly variationpredictable and reflects seasonal weather as is generally verywell as the socioeconomic 
pattern of a particular region. For example, a strictly winter resort area would be expected to have its heaviest traffic in the wintermonths. In Indiana, the usual pattern reflects the typical national 
pattern of heavy traffic during the traditional summer-vacation 
months and low volumes during mid-winter. 
4. Variations in Cyclic Patterns,a Word of Caution: It must berecognized that daily traffic counts can be temporarily inflated by
certain local events or conditions and thus not reflect the actualAADT-for example, special events such as a state, county or localfair, a football game, etc. Volume counts taken during such activities are not average and the application of average factors is not appropriate. These conditions are best known locally, and no volumecounting for calculation of AADT should be done during such unusually high volume periods. The type of area may also be unique
and travel on highways in the area may not be similar to that on anyother highway where monthly factors are available. If this situation
exists, special monthly counts on one or more roads in the area will
be necessary to obtain appropriate factors. 
5. Monthly Variations on County Roads: Data for monthly varia
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tions on some county roads, particularly low-volume county roads,
 
may have a diflercnt variation than on state roads.
 

ISiiC data records, however, are available from three continuous
 
counting stations on county roads. These three stations represent
 
generally a high, low and intermediate traffic volume situation. A
 
plot of these available data is shown in Figure 1. Factors can be
 
used from the particular curve in Figure 1 which is similar to the
 
local road for which the AAI)T is desired.
 

6. Indiana S"tatc Hlighway Copmission Factors: As previously ex

plaine(l, factors available from the planning section of the ISHC can 
he used to adjust a count taken on any day of the year to an estimate 
of AA)T. 

Data are recorded at each of the ISHC permanent count stations 
in such a way that a count is available for each day of the year. An 
hourly total is also available for each day. These data from each 
station are put on computer cards and a computer output showing 
monthly totals and averages is available. An example of this output 
is shown in Appendix E for Station 7047-A for January 1968. Aver
ages shown include the average for each day of the week, a four-day 
average (Monday through Thursday), an average weekday (five-day 
average-Monday through Friday), and average hourly totals for 
weekdays, Saturdays and Sundays. 

7. Calculation of Monthly Factors: From such data, factors to 
convert counts made during one month to an estimate of AADT can 
be determined. The monthly factor is simply the ratio of the average 
monthly volume to the actual AADT. For example, if for a partic
ular station AADT is 200, and the average weekday count for Jan
uary is 100, then the monthly adjustment factor for January is 200 

100
 

or 2. That is, the January count of 100 must be multiplied by 2 in 
order to "estimate" AADT. Expressed as a "formula": 

Monthly Factor - AADT for Station 

Average 24-hr. Count for Month 

where, AADT - Total Yearly Count for Station 

365 

- Average Annual Daily Traffic 

An average 24-hour count for a month is for the days desired, 
i.e., average weekday, average Sunday, average Friday, etc. As an 

43 



Compendium 15 Text 3 

I!
 

120 

110o 0/*,7 o ,.ssx,
"
 

-0 3 05,- </4 1 104 04.. fox % 10 
'100. 002 100"
 

.6 %095.1 992 .0 

90 436 9 


+-AAVERAGE 34-A ,73-A,7047-A(1969C
 
O---OAVERAGE 34-A,7074-A (1969)
7O-

JAN FEB MAR APR MAY JUN JtL AG SEPb OT N6VJDC 

114.2
 
DATAso-9110-17 '7 / I IO 1.0 106,210 
 If710
,"& - 0.7 I^,% 04. 2 

o Plt T0at 1 02.7F 1 c 1off , T .. n.2 iCo00ri96.3o erman2nt/Co 25Staion.-8 n Co 1od.2 .4
93.4
 

90 y r " 934
 

/02.0 1969 DATA 
80, 802 

34-A .... INTERMEDIATE VOL. (COUNTY RD.,ALLEN CO.) 
73-A0"--0 HIGH VOL.(OLD US 41 NORTH OF VINCENNES) 

7047- AX---X LOW VOL. (COUNTY RD.,RUSH CO.) 

JAN FEB MAR Ak "Y JUN JL. AU SiP, 0&31 NV.DEC 

MONTH
 

Fig. 1. Plot of Monthly Factors for Three Indiana State Highway 
Commission Permanent Court Stations on County Road. 



Compendium 15 	 Text 3
 

12 

example, a portion of the worksheet used by the ISHC is presented 
for January for one station as follows: 

EXPANSION FACTOR DATA WORK SHEET
 
Year: 1968 Month: January Station: 7074-A
 

*No. Day *Total **Ann. Ave. 24 Hr. 

Days Groups Traffic *Average Traffic Count ***Factor 

4 Sundays 714 178 281 1.579
 
19 M-T-W-Th 4218 227 281 1.238
 

4 Fridays 1097 274 281 1.026
 
4 Saturdays 1047 261 281 1.077
 

* From output sheet for January 
** Yearly total divided by 365
 

*** Computed as: Factor - Ann. Ave. 24-Hr. Traffic Count
 

Average for month 

Factors for all other months are computed from comparable values 
taken from the record of counts compiled during that particular 
month. 

8. 	 Converting 24-Hour Counts to AADT 
[Different Route-Similar Travel Group] : Now, a hypothetical 

example will be used to clarify the use of factors. Suppose counts 
are taken on another route (Route B) which is known to have the 
same characteristics, and therefore the same traffic variations, as the 
one just discussed. A 24-hour count taken on any day in January on 
Route B can be converted to an estimate of AADT for this route 
using the factors calculated above from the permanent station as 
follows: 

Route B 
Day 24-Hour Estimated Annual Average 

Groups Count Factor 24-Hour Traffic 

Sundays 180 1.579 284 
M-T-W-Th 220 1.238 300 
Friday 300 1.026 308 
Saturday 260 1.077 280 

It is obvious that the estimate of AADT differs, depending on 
which day the count on Route B was taken. The question then is: 
"Which daily volume is most stable or will most often reflect a good 
estimate of the true AADT ?" The "answer" to this question lies in 

45 
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studies that have I 'nnade of "daily" variations, and it isanswered 
ill tile nlext tw(o sections. 

Sly) d'aritions: A second cyclic variation is tile variation from 
day to day within a weck. The traffic v'olune used for most purposes 
is the traffic volurne for thc average weekday. The ISHC eliminates 
.Monday morning and Friday afternoon as not being typical and uses 
the four-day pe.riod froin %ionday noon to Friday noon, which they 

%l-ldlv-tiru-Thtl.,refer to as the .\ average. The weekday pat
tern reflects work andI bl.,iless traffic and is quite similar from week 
to week. 

If ole aslI-,sl that tileav'erage weekday' traffic in any week is 
adequatl e tilnated by a 24-hour count made ol any weekday, then 
one can list- albove method to estinmte the AADT oftile calculation 
a particular road from a 24-hour traffic count. ,uch an assumption 
is typicallY alde(Itatc. for as noted innulmerous studies (2) the daily 
traffic voltne for each of the weekdays of a week is very similar. 
10. 11iniinom .18-11our Count for Portable Counters: As stated 
above, any 24-hour weekday count should be sufficiently accurate for 
coutnt. road voluiioes. However, when autonatic portable machine 
counts are made, an average should be (termlined by leaving the 
counter with a twice-a-dav check for a mlinimum of 48 hours during 
the period \londav noon-Friday noon. As noted previously, this 
procedure makes it possible to spot "false" inputs or erratic counts
for a given 24-hour weekday period. The longer the period counted, 
or several periods spread throughout the month, the more reliable 
will le the "average weekday." Or, to coin a phrase; "the more 
average the average weekday is, the more reliable will be the estimate 
of AADT." 

11. ISIIC Factors for County Roads: The following factors are 
recommended for with counts onuse volume taken typical rural 
county roads in Indiana: 

LOW VOLUME 
(less than 500 ADT) 

Based on Sta 7047-A on county road in Rush County (1970) 
Factor Factor 

Jan 1.10 Jul 0.86 
Feb 1.01 Aug 0.94 
Mar 0.96 Sept 1.00 
Apr 0.99 Oct 1.01 
May 0.99 Nov 1.04 
June 0.94 Dec 1.21 
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INTERMEDIATE TO HIGH VOLUME
 
(greater than 500 ADT)
 

Based on average of Sta 34-A on county road in Allen County,
 
Sta 73-A on old U.S. 41 North of Vincennes and Sta
 

7047-A on county road in Rush County (1970)
 
Factor Factor 

Jan 1.31 Jul 0.96 
Feb 1.18 Aug 0.94 
Mar 1.08 Sept 0.97 
Apr 0.93 Oct 0.93 
May 0.96 Nov 0.96 
June 0.92 Dec 0.99 

HIGH VOLUME, COUNTY ARTERIALS 
(Comparable to State Highways, 1000-10,000 ADT) 
Based on average of all continuous count stations on 

Indiana state highways (1970) 
Factor Factor 

Jan 1.24 Jul 0.80 
Feb 1.20 Aug 0.81 
Mar 1.09 Sept 0.91 
Apr 1.06 Oct 0.99 
May 0.94 Nov 1.04 
June 0.84 Dec 1.09 

The factors given in Appendix B, Factors to Expand 24-Hour 
Weekday (Afon., Tues., Wed., Thurs.), Volumes to AADT fcr 
"Local Roads in Rural Areas" are averages of state count sta
tions noted previously. Using the factors suggested above (or the 
"average" from Appendix B) acceptable results should be given for 
most county roads, although there may be cases where local char
acteristics are such that factors obtained by the county, either by a 
permanent count station or monthly count station, may L, more ap
propriate. It should be emphasized that a county may very easily 
develop its own factors which may be more appropriate for any given 
situation. This point is discussed in the next section. 

12. Developing Local County Road Factors: Perhaps the most 
practical approach for a county that wishes to develop its own 
monthly factors would be to do so in the same manner that monthly 
counts are generally taken-that is, use a portable counter, count 
seven consecutive days during each month, and develop factors from 
these data. The primary purpose of monthly count stations is to 

4 



48 

Compendium 15 Text_3 

15 

develop factors for roads with certain traffic volume variations which 
fit particular routes in an area better than an average or generalized 
factor from a station on another type of route. 

Monthly count stations sometimes provide the only way to assign,
with reasonable certainty, a given route to a particular travel group 
or to determine that a given route stands out as being unique in its 
monthly travel variations. Data obtained at a monthly count station,
for example, may show that a particular route's characteristics better 
fit other ISC factors (from Appendix B) than those recommended 
above. 

It should also be pointed out that another important reason for 
considering monthly count stations in a county is that they are valu
able for determining when the "character" of a particular route is 
changing, e.g., a "rural" route becoming more "urban" due to sub
division growth or becoming more "resort-oriented" due to a new 
reservoir, etc. 

SHORT COUNTS 

1. General: Short counts, usually taken as manual counts, are 
feasible only because statistical studies have shown some rather con
sistent relationships between 24-hour counts and counts for a given 
segment of the 24-hour period. Thus, short counts for a portion of 
a day may be "expanded" with reasonable reliability to cover the full 
24-hour period. This section outlines some short count relationships 
that are sometimes used in traffic count programs. 

2. .4 Word of Caution: Under certain conditions, short counts
 
taken manually offer some advantages from an efficiency standpoint
 
(time-saved); however, they are subject to the vagaries of human
 
error and behavior and offer no safeguard against "false-inputs" 
such as is provided by a 48-hour machine count. For these reasons, 
a county should only use short counts in a planned program which 
includes machine counters at key locations or after an experience 
record and data base has been developed. 

3. Hourly Variations: A third cyclic variation that is quite predic
table on a given route, or routes with the same character, is the hourly
variation, i.e., variation of hourly volume within a 24-hour period. 
Once again, the same note of caution applies: a local event or unusual 
happening can substantially alter the pattern on any given date. 
Based on the 1954 study by Michael (2), the pattern of hourly vari
ation on county roads differs little from state highways or city streets, 
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except that count) roads experience more hours (1 a.m. to 5 a.m.) of 
almost zero volume. 

The peak hours of traffic flow are 5 a.m. to 5 p.m. and approxi
mately 50 percent of the total daily traffic use the highways during 
the eight hours from 9 a.m. to 1 p.m. and 2 p.m. to 6 p.m., while 
less than 7.5 percent use the highways between midnight and 6 a.m. 
The low point of traffic movement on roads of any type is from 3 a.m. 
to 5 a.m. Hourly variation is plotted in Figure 2 for all three of the 
state's continuous counters on county roads. 

4. Tu-lvce-Hour Counts: Instead of 24-hour counts on all county 
roads, a shorter time could be counted and a factor applied to extra
polate this value to a 24-hour count. It should be noted that the relia
ability of the final result will depend on the length and time period of 
the count. With twelve-hour counts from 6 a.m. to 6 p.m., the results 
should be entirely acceptable. Normally, such 12-hour counts are 
taken by manual counting. The following procedure should be used. 

One or more typical roads where 24-hour or longer counts will be 
taken should be selected as being representative of traffic on other 
roads in the county. The number needed depends on the number of 
areas having distinctly different traffic patterns, such as in or near a 
town, typical rural, resort areas, or in the vicinity of any specific 49 
traffic generator that could cause shifts in the normal pattern. Short 
counts would then be made on the same day as the 24-hour or longer 
counts are being taken at all other locations where the volume is 
desired. 

After the representative average 24-hour count is known, the 
shorter counts on the other roads of similar character can be adjusted 
to 24-hour counts. For the following example, on the basis of a 
24-hour count, a 12-hour volume from 6 a.m. to 6 p.m. at that station 
includes 70 percent of the 24-hour count. (70 percent assumed) 

EXAMPLE: 
(a) Unadjusted 12-hour weekday count in July - 1000; then
 
to extrapolate 12-hour counts, representing 70 pr ,.ent of the
 
volume to the 24-hour count, multiply by 100 or 1.429.
 

70-

To get the 24-hour count, unadjusted for monthly variation,
 
multiply 1.429 X 1000 = 1429.
 

(b) The monthly adjustment factor for weekdays in July 

0.834. Now multiply the estimated 24-hour count of 1429 by the
 
monthly factor to obtain an estimated AADT. AADT - 1429
 
x 0.834 - 1192.
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The 70 lwrcent figure used above was more than a guess. 
lHasl on the 154 study (2) it was shown that on the average, 
during the hours between 6 a.m. and 6 p.m., county roads in 
Indiana carry about 70 pwrcent of their 24-hour traffic volume. 

5. Fiqht-Ilour Counts: It a more recent study, eight-hour manual 
counts were taken ( 1 1. The traffic volumes were counted between 
the hours of 8 a.m. and 12 noon and from 2 p.m. to 6 p.m. An 
expansion factor was obtained for some counties to convert the eight
hour counts to 24-hour counts. It may be worthwhile to explain how 
these factors were obtained. 

"Five hourl% recording automatic traffic counters were set out 
in each county. These were generally placed on paved, low
volume, state routes in order to be more closely indicative of 
county highwav traffic. The total recorded count for the eight 
hours corresp)onding to the eight hours of manual counting 
was noted. The total count for the entire 24-hour period was 
observed." 

Greater detail on how this study was conducted can be found in 
IIERPIC Bulletin No. 9, "Annual Travel on County Highways of 

50 Indiana." 
The 24-hour expansion Factor (F) was computed as: 

F = A; where: 

B 
A = total 24-hour count (sum of five machines) 
B - total recorded count (sum of five machines) 

for the eight hours corresponding to the 
eight hours of manua! counting. 

The value of F obtained for some of the counties is as follows: 
(8 a.m. to 12 noon and 2 p.m. to 6 p.m.) 

County Factor 

Adams 2.04 
Brown 1.95 
Clay 2.02 
Dearborn 2.04 
Dubois 2.09 
Elkhart 1.96 
Fayette 2.09 

The values above are not presented herein to be used blindly, but 
as a guide for the factor that one should-expect. It is also interesting 
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to note the consistency of these factors. As a rule-of-thumb, 
doubling an eight-hour count (tile eight hours specified above) will 
give tile 24-hour count. 

6. 1'arialtions Iascd on 196Q ISIIC Data: Figure 2 shows the 
hourly variations calculated from 1969 data on file with the State 
l iighway Comnmission on the following three routes: 

Sta. No. Location AADT 

(I) 73-A ()n old US 41 no. of Vincennes 1688 (High Vol.) 
(2) 34-A On county road in Allen County 1053 (Interm. Vol.) 
(3) 7047-A On county road in Rush County 263 (Low Vol.) 

Based on data taken from these stations, the following Percent 
Average Daily Traffic were determined. The percentage for any 
given time period and station is the sum of percentages taken di
rectly from the histogram graphs shown in Figure 2. 

Pct. Ave. Pct. Ave. 
Relative Pct. Ave. Daily Traffic Daily Traffic 

Sta. 
No. 

Volume 
Class 

Daily Traffic 
6a.m.-6 p.m. 

7a.m.-11 a.m. 
2p.m.-6.p.m. 

8 a.m.-12 noon 
1p.m.-5 p.m. 

(12 hours) (8 hours) (8 hours) 

73-A High 77.5 55.2 50.3 
34-A Intermediate 71.9 51.8 47.2 
7047-A Low 75.2 54.0 54.6 
Average 75.1 54.1 49.6 

These values are typical of those reported in previous studies. 
Where more refined data is not taken locally, they can probably be 
used for typical rural county roads in Indiana. 

7. Use and Application of Short Counts: Because short counts, 
taken manually, are subject to human error and omission, a short 
count program should be planned with caution. However, short 
counts are often expedient where traffic counts are needed on the 
same day for several low-volume roads. Likewise, short counts are 
often useful on unpaved roads were machine counts cannot be taken 
because of a rough or soft surface. Regardless of the purpose, short 
counts must be planned by an experienced person and coordinated 
with other traffic count data before a realistic estimate of AADT can 
be made for the road or station being counted. 

51 
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Fig. 2. Hourly Traffic Variations for Three Indiana State Highway 
Commission Permanent County Stations on County Roads. 
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( )l'I-R.T I( N ( )F: I'( )l(TAIH.' 

AL'(I4M.\TLT RAAFFIC COL"NTFRS 
I. 'ersonncl: ( hie point must be stressed froin the beginning. The 
traffic counter is a precisin instrument and MUST be treated as such 
by count%- highway personnel. Also, no set of instructions or list of 
how-to-do-it itens will substitute for experience. Of course the in
struction manuals should be STUDIE -- as a starting point-but 
IEX'l.RlENCF is going to make the difference between reliable 
data and lxmr data. A point to remember, too, is that poor data are 
usually- worthless, since they point to incorrect conclusions. 

The Indiana State Highway Commission does not consider a new 
employee "qualified" until after about three months of informal 
training. Ile starts out in the traffic counter repair shop watching a 
unit being torn down and put back together. This is followed by a 
period slpent as al observer with an experienced fieldman. In the next 
phase, the new nan does the field work with the experienced man 
watching. In the last phase the "apprentice" goes out by himself and 
performs the full operation, but an experienced man or supervisor 
later checks what has been done. The above "program" involves 
about a three-month period. 

Most counties can justify a full-time traffic technician, by corn-
billing the traffic count program with other traffic-related functions 
such as records on traffic control signs, maintenance of traffic con
trol signs, accident records on county roads and school safety pro
grams. In any event, it must be remembered that if the count data 
are to be worthwhile, some one person or a very few persons should 
be assigned to the operation. Counties should not look upon the task 
of using portable counters as something one can do when there is a 
slack in his regular work-"Joe" one day, "John" the next, then 
"Bill." etc. Policies of this nature are self defeating! ONE PER-
SON should be assigned the task and given opportunity to become 
experienced in its operation. 

The following sections discuss some of the aspects of the counters 
themselves and highlights from the manuals of operating instructions 
which are available with the counters. The discussion is not intended 
to be a substitute for the manuals. The manufacturer's operating 
manuals should be studied as a starting point. 

2. Portable Automatic Counters: The following description is an 
adaptation from "Installation and Operating Instructions for Trafi
counter"* prepared by Streeter Amet Company (3). It is intended 
only to acquaint the reader with the machine's components. 

Registered Trademark. 

5 
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(a (;,neral dcscription: 1There are two types of counters: 
I;-MI Nt *T* 0 )UNTER-prints even, 15 minutes and re

sets to zero on the hour 
I I( )t'R (( )UNTI'KR -prints total each hour anti re

sets to zero 
There is onlY onet basic ditTerence between the two types of units. 

The 15-.Mintt (Countier, prints the total units counted from the be
ginning of the hor to the end of each 15-minute period and resets 
1zero at tit. end of tit hour. The Htour Counter, however, prints 
I,niv tin total ntnber of units counted at the end of each hour and 
resets to zero. 

The 15-Minute (inter offers certain advantages over tile lHourly 
Counter, wainly because it records counts for a shorter time interval. 
The 15-.Minute Cc titer makes it easier to spot "false-inputs," er
ractic machine operation and irregularities in traffic flow. Likewise, 
the 15-Minute Counter is better suited to peak volume studies. The 
15-Minute Counter is therefore recommended since it will better 
serve the overall needs of county traffic-count programs. The ISHC 
uses 15-Minute Counters almost exclusively. 

Portable, pneumatic-actuated machine counters (3) are powered 
by storage batteries that need charging about once a month-on the 
average. H-ourly totals are printed on a continuous strip of paper 
(See Figure 5) which is removed from the machine and the figures 
transcribe(] to permanent office records. 

A vehicle wheel passing over the s-inch rubber tube closes a pneu
matic switch which actuates the counter mechanism. The rubber tube 
must be placed on a hard, reasonably smooth surface at points where 
the traffic is moving in a straight path. The tube may be placed to 
count traffic in two directions, but should not cover more than three 
lanes. Machine counts become unreliable at volumes in excess of 
about 2,000 vehicles per hour per machine. 

The machine records each two-actuations as one vehicle. For this 
reason, a correction factor may be necessary on streets and roads 
carrying large numbers of multi-axle trucks. 

A machine counter weighs approximately 85 pounds and can be 
placed and maintained by one man if necessary. The placing and 
servicing of eight to twelve machines used for 24-hour counts repre
sents the average amount of work that one man can accomplish in 
a day. 

(b) Description of Components: The following description 
should help acquaint the reader with the general principles of the 
operation of a counter. 
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R )I\ I I Fl t rarti%t air-torpolIes to diaphragm
 

Fihe ri '., iue uritrt, if a length of heat-rcsistant, gum-rubber
 
titiintr .\s tit, ttim %rcles p3',. oter the roadwtrle, they create
 
ltr-',lt.r . " \0hh i.a- iithtugh the tubing to the diaphragin
 
asseniib ,,K.titlinI thr tialfi etilcuter. Wheit replacements are
 
Iletl , 'IlI.dt i tu inerc, ltg tit niiiifactuire's slxcifications
 

rtit >l1 ,,<'iutt,ti'. r'rut he tirtel. The ISI I tses a hose
 

l Illan n,h d uicctt o d;xlmltlt a lhth, larger than tile lose
 

s.lpplhc,d rth . h. t \ met'., all other specificathe 1ihrti e\\t it 


t,,, iSe .tl-,, l ',l(.tr'tdtoi, for pIrchase of Rubler
 
+I tr lt-l'lil+, t ,,ryg: 3,a

)I.\I'IIIN.\t,.i .\.">I1 NII.. 't ctln crts air-iritolst to electrical 

11'c colnvelt 


from the tooltrrht to lectrical pulses for otqrating a transistor.
 

iztil circut .\It hrriicdtor lial o) the rliaphragin assembly is used
 

to atlju't the stiitivitv of the dialihragin for prolpr operation.
 

TR .\ N S.IlT t1/I) )I )VI. I -- advances magnet ic counter 

.\ diauliitul ;-.rir-IUI' ned, to pressure waves of air 

Si NI 
\wlelr'ctilkal irlrrl.se received.
 

+.\ trtrrritoriil.,t citcuit I. used to otperat' a lagletic counter. Ai |
 

elttrical Iple, Iteci\vol ftror tite diaphragnr assetinlylv activates
 

tit, t1AitISti,,Tr C'iCtint, cai theimalgntetic conter to advance one
 

hialf of a comit t two half c'lrts etlual one nmbt'rie).
 

M .\ i II.' 0trelo's(t tNl N - nnliered lrintwheel to re

cold tcont total.
 

.\ IlIgnrttic couruter i used to IIove tire numbered print wheels
 

attodilg to tit pil, t's rece iveil. l-ach tine two electrical puises
 

are t,eivtl fotrill tirt treinsistoried circuit, the print wheels are
 

advancetd trte full digit. The mragnetic counter records traffic
 

lo\+illg ;t nrtillal highwaYv sreedls.
 

(*I,( )('NI\t ntl NT -- c-idlock activates printer arm periodi
call y it rtorod total front print wheel, tren to reset the printer
 

wilred. 

The clock portiot of the chlck--printer assembly is an eight-day
 

trechatrical clock with two nmain springs. The clock will turn a
 
nrotor switch "ON" every tifteen ilintttes or each hour, depend

ing urilo tire tyit of counter being used. The motor switch is
 
conn--ted to the print niotor. The motor activates a print harn

uer proxdlciug a printed record our paper tape. As the print ham

http:irlrrl.se
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mer 	rcsets, the paper tape and inked ribbon are advanced. After 
completion of the print cycle, the print motor is turned off. The 
print cvcle %%il n,,tstart again until the print motor switch is 
turned on by the clock. 

VI¢
l'(\1V ' Ll'L'\--a standard 6 volt, 1lO-amp/hour, wet-cell 
batter\' is generallyv used to power to counter. 

(c (;cn'ral .Arram,'m,'nts of Components: Figure 3-shows the 
counttr with the lhd and counting nitchanisin opened showing the 
batter y hu,ing undlerneath. The numbers (4, 5 and 6) and arrows 
,,n Figure 3 shows approximately the orientation of Figures 4, 5 
and 	 o. 

Figure 4 sho ws the battery" housing and battery connections. Fig
ure (0 shows main components of the counting mechanism and istheil 

used herein primarily for the purpose of orientation of these com
ponents. The arrows and corresponding numbers show the location
of subsequent figures showing closeups of these areas as follows: 

Figure Description 
7 Transistor Module 
8 Diaphragm Reset 
9 Terminal Board 

3. Preparing Counter for Operation 
(a) 	 Battery Installation (Refer to Figure 4): A standard 6 

volt, 10-amp/hour, wet-cell battery is used to power the counter. 
The battery should be fully charged with a reading of 1250 at 72*F 
on the hydrometer. Install the battery into the lower part of the case. 

After making sure the batter), terminals are clean and free of 
corrosion, connect a cable from the insulated negative (-) terminal 
of the counter to the negative (-) terminal of the bat'ery. Also, 
connect a cable from the counter chassis to the positive (+) terminal 
of the battery. These connections are illustrated in Figure 4. 

NOTE: BE SURE THAT CONNECTIONS ARE CLEAN 
AND TIGHtT OR COUNTER MAY NOT OPERATE. 
NEVER LAY A COUNTER ON IKIS SIDE WITH BAT-
TERY IN HOUSING. IF BATTERY IS TIPPED, SPILL-
ING ACID ON COUNTER MECHANISM OR CASE, 
WASH OFF IMMEDIATELY. BAKING SODA WILL 
HELP NEUTRALIZE THE ACID. 
(b) 	 Diaphragm (Road Switch) Adjustment (Refer to Figure 8): 

(1) 	Turn the power switch "ON." 
(2) 	 Rotate the diaphragm dial slowly clockwise until the 

counting mechanism energizes. 
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ii 

Fig. 3. General Orientation of the Main Components of the Counter. 
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Fig. 4. Six-Volt Battery Power Source and Connections. 
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SEEFIGURE 9 

Fig. 5. Front View of Printing Mechanism. 

1 " rE..FIGURE. 

CLOCK(
HOUSING 

DETENT 
RELEASE 

Fig. 6. Rear View of Printing Mechanism. 
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Fig. 7. Detailed View of Potentiometer. 

Fig. 8. Detailed View Of Diaphragm Settingi. 
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Fig. 9. Detailed View of Terminal Board. 
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Fig. 10. Clock Details 
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(3) 	 The dial indicator should read zero. (If it does not 
read zero, loosen locknut about Y4 turn while holding
 
the dial and then rotate dial [only] to zero. KEEP
 
CONTACT SCREW FROM TURNING.) Tighten
 
locknut with dial held in new position.
 

(4) 	 Rotate dial counter-clockwise to No. 5 position. 
(c) Sytchroni.e Clock and Printer Assembly: This is a critical 

item in the calibration of a traffic counter. The step procedure out
lined here was developed to serve the needs of the beginner, synchro
nizing the clock and pr!nter assembly (for the first time) on a 15-
Minute Counter. 

A little experience will demonstrate, however, that the clock and 
printer assembly can be also synchronized by other procedures. The 
procedure set forth in the manufacturer's manual, for instance, syn
chronizes the clock and printer in a slightly different way. 

The clock and printer may be synchronized at the county highway 
shop or garage or at a roadside count station. For the beginner, 
however, it is recommended that the calibration be carried out two 
or three times at the shop before an actual counter installation is 
made. In ths way, the installer gains self-assurance of what is re
quired and when the clock and printer are truly synchronized. 

(1) 	 Turn power switch "OFF." 
(2) 	 Wind both main springs (I) and (2) in clock assembly.
 

(See Figure 10.)
 
NOTE: The winding key should hang on a small hook
 
on front of vertical face plate. Worn k ,,s should be
 
replaced to prevent damagc to the winding arbor.
 

(3) 	 Rotate "START" stud on the face of the clock counter
clockwise to start the clock mechanism. (See Figure 10.)
 

(4) 	 Install roll of paper tape ill machine. (See Figure 5.) 
(5) 	 Loosen lock-nut on clock-hand !/4 turn. 
(6) 	 Rotate clock-hand slowly (clock-wise); position clock

hand at the "0" or 60-min. position. Tighten lock-nut
 
on clock-hand.
 

(7) 	 Turn power switch "ON"; this will energize the print
 
hammer, recording the settings of the six print wheels.
 
Reading from left to right on the tape, print wheels I
 
and 2 record time (see Figure 11) ; print wheels 3, 4, 5
 
and 6 record traffic counts. Turn power switch "OFF."
 

(8) 	 Alternately turn power switch frem "OFF" to "ON,"
 
until the hour wheel (No. 1-left) advances to the next
 
higher (hour) numf- 'h. hour cycle of the clock and
 
printer assembly ',: hronized when the power
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switch is "ON" and the next higher hour is showing on 
the tape. 

(0) 	 Keel , power switch ")N" and check sychronization as 
fo1 I.xb: 
9 I.4,,.)sen lock-nut on clock-hand ,'-. turn.(-a) 

(9-h) 	 Tu:-n clock-hand slowly (clockwise), pausing at 
the 15-ruin., . 30-min., 45-min. and 60-nin. posi
tion., to alhow completion of print cycle.

9 -c) At this point, print %%heels Nos. 3, 4, 5 and 6 will 
have re-set to zero. 

(9-d) ()n the return to the "0" or 60-in. position,
the hour wheel (No. ]-left) should again ad
vance to the next higher number. 

(9-e) If the synchronization does not check, repeat step 
No. 8 and re-check. 

(9-f) 	 The hour cycle of the clock and printer assembly 
are synchronized only when the clock-hand pass
ing the "0" or 60-minute position advances the 
printtd hour to the next higher number. 

(9 -g) 	 Tighten lock-nut on clock-hand at "0" position. 
(10) 	 Remove paper tape from guide slot so as to expose print 

wheel. 
(I I) 	 Pull detent release arm (see Figure 6) free printto 

wheel mechanism. 
(12) 	 Rotate No. 1 (hour) print wheel to the current hour of 

the day; for example if the time is 8:20 a.m., set the 
hour wheel with 8 in the top position. (See Figure 11.) 

(13) 	 Release detent arm. (See Figure 6.)
(14) 	 Position No. 2 print-wheel to A (a.m.) or P (p.m.) for 

current hour of day. (See Figure 11.) 
(15) 	 Replace paper tape in guide slot and attach to rewind 

spool as per Figure 5. 
(16) 	 Loosen lock-nut on clock-hand Y4 turn and carefully 

move indicator hand slowly in clock-wise direction to 
the current clock time and tighten lock-nut. At 8:20 
a.m., 	as in Step 12, the hand is positioned at 20, paus
ing at the 15-minute position for completion of print 
cycle. 

(17) 	 PRECAUTIONS: 
(17-a) DO NOT loosen lock-nut on clock-hand more 

than about Y4 turn. 
(17-b) PAUSE at 15-min. (also 30-min. and 45-min. 



Compendium 15 	 Text 3
 

30 

positions if necessary) to allow for completion
 
of print cycle.
 

(17-c) )O NOT move hand in counter-clockwise di
rection; this will upset the synchronization.
 

(17-d) 13E SURE, T-O TIGH1TEN LOCKNUT ON
 
CLOCK-HAND.
 

(18) 	 The traffic counter is now ready for installation. As
 
noted he fore, preparing the counter for operation may
 
be doe in0shop or field. For the beginner, a few "trial
runs" iMthe shop is advisable in order to get acquainted
 
with the component pagts and their operation.
 

(19) 	 The preceding steps outline the synchronization of clock
 
and printer for a 15-Minute Counter. The calibration
 
of an I lour-'ounter is much the same, except Steps 8
 
and 9 are omitted.
 

4. Traffic Counter Installation: Before installing the counter, 
check: (a) Roadtube for dirt and holes; (b) Batteries for proper 
strength. 

No matter where or how many times the counter is set up, always 
check the roadtube for cuts, holes and dirt. Blow the inside clean 
with an air hose. The counter will not work if the roadtube leaks or 
if the roadtube is clogged. 

(a) Ideal Roadlube Instollations: Proper installation (4) of the 
roadtuhe shouid, if at all possible, allow heavy, wide-tired vehicles, 
such as trucks, buses, etc., to strike the roadtube at a point furtherest 
from the counter to eliminate double counts. In addition, the road
tube should be placed at a right angle or argled slightly against traffic 
flow. 

(b) Location: In all locations, the counter must be chained and 
locked (in an upright position) to a tree, sign post or utility pole, 
(See Figures 13 and 19.) Make sure the chain is sufficiently snug, 
so that the counter cannot tip over. The side of the road across from 
the counter is called the far-side. The side of the road that the 
counter is on is called the near-side. 

(1) 	 Highway without center median: Chain the counter to
 
a tree, sign post or street lamp at the side of the road,
 
preferably the side away from the traffic flow for added
 
protection. Select a spot where the road is straight and
 
at least 100 feet away from traffic lights, stop signs or
 
intersections.
 

(2) 	 Highway with center median: When installing on a
 
highway with a center median, place the counter in the
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median when possible. Since most heavy trucks travel 
on the outside lanes, this procedure will decrease the 
chance for overcounting. A further explanation of the 
effect of truclks will be given below. 

(c) 	 Roads and Streets IWFithout Curbs (Refer to Figure 12): 

(I) Place the counter next to a tree, sign post or lamp post. 
This is the i;,.ar side. 

(2) 	 Lay the tube across the highway. 
(3) ()n the far side of the road, plug the end of the road

tube with a round head screw. 
(4) 	 Slide a hose cL, ip over the far. end of the roadtube 

with anchor stem projecting beyond end of the tube. 
(See Figure 14.) Tighten the clamp around the road
tube and plug-screw by turning the small screw on the 
side of the clamp. 
NOTE: The IS! IC prefers to use a "Chicago eye-bolt," 
frj" larger than the inside diameter of the hose. The 
"eye" is then anchored to the shoulder approximately 
1-2 feet beyond the edge of pavement (on the far side) 
by means of a long bridge spike or rod driven through 

the "eye." This arrangement eliminates the need for a 
clamp as described in items 4, 5 and 6. (See Figure 15.) 

(5) 	 If the ground is hard, drive a spike through the hole 
in the end of the clamp, into the ground. If the ground 
is too soft to hold the spike firmly, drive a stake in:tead. 
(See Figure 16.) Fasten the clamp to the stake with a 
screw. (Here again, the ISHC prefers using a 10"-12" 
bridge spike driven through the eye of the Chicago eye
bolt in lieu of a stake.) 

(6) 	 Return to the near side. Slide a second clamp over this 
end of the roadtube. Be sure the anchor stem of the 
manufacturer's standard clamp points away from the 
edge of the road on the near side. Attach clamp to the 
ground at least one foot beyond the edge of pavement 
on the near side. Make certain that the roadtube slides 
throughI this clamp freely. (See Figure 17.) 

(7) 	 The roadtube should be straight across the road or at 
a slight angle as recommended in the manufacturer's 
manual. 

(8) 	 Pull the roadtube through the clamp until it has 
stretched 10 percent. This means a stretch of: one foot 
if the road is 10 feet wide, two feet if the road is 20 
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feet wide or three feet if the road is 30 feet wide and 
so on. 

(9) 	 After stretching the roadtube the right amount, wrap 
enough tape around the roadtube next to the clamp, so 
that the roadtubc cannot slide back through the clamp. 
Make certain that the clamp is anchored in such a way 
that the roadtube is not pinched shut, eithtr .,t the clamp 
or at the edge of the pavement. 
NOTE: On the near side, the ISl1C uses a U-clamp 
attached (nailed ) to the pavement in combination with 
a steel nut and tape (packing) around the roadtube. 
(See Figure 18.) This method is reasonably effective 
and trouble-free providing a heavy-duty clamp is used 
that is not flattened by wheel loads. 

(10) 	 When the road width is greater than the length of the 
roadtube, it will be necessary to extend it by using a 
roadtuhe extension sleeve. The extension sleeve should 
not he used on a traffic-bearing area. On narrow roads, 
keep any additional roadtube length coiled around the 
counter. 

(11) 	 Attach the free end of the roadtube over the end of the 
pipe on the side of the counter. 

(d) Roads and Streets With Curbs (Refer to Figure 19) 
(1) 	The roadtube must be held flat against the road at every 

point. For this reason the roadtube must be attached to 
the road itself and not to the ground beside the road. 

(2) 	 Follow the instructions for roads and streets without 
curbs except as follows: Do not drive spike or stake 
into the ground. Instead, find a crack, expansion joint 
or mortar joint in the pavement next to the curb. Drive 
a masonry spike through the hole in the end of the clamp 
into crack, expansion joint or mortar joint. 

(3) 	Bring the free end of the roadtube up and over the curb 
and attach it to the pipe on the front side of the counter. 

Caution: 	Do not put the hose across walks or paths where 
pedestrians may trip and be injured. 

(e) Putting Counter in Operation: Assuming that counter has 
been prepared for operation and the roadtube has been properly in
stalled, the counter installation is completed with these additional 
steps: 

(1) 	 Set the transistor module circuit control (potentiometer 
control shown in Figure 7) halfway between full clock
wise and full counter-clockwise. 
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,WHEEL i WHEEL] 

Fig. 11. Detailed View of Print Arm and Typewheels. 

Fig. 12. Typical Arrangement for Automatic Traffic Counter on a
 
County Road.
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Fig. 13. Counters must be chained and locked in an upright position 
to a tree, sign post or utility pole. Chain must be snug so counter 

cannot tip over. 

Fig. 14. Detail View Showing Hose Clamp and Roadtube Anchored With 
a Spike Nail at Far-side of Pavement. 
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Fig. 15. Detail 	View Showing Chicago Eyebolt and Roadtube Anchored 

With Spike Nail at Far-side of Pavement. 

Fig. 16. Detail View Showing Hose Clamp and Roadtube Anchored to 
an Iron-angle Stake Driven in Shoulder at Far-side of Pavement. 
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*9 , 1 

Fig. 17. Detail view of roadtube anchored to near-side of pavement by 
means of a hose clamp. Small washers are used as spacers to hold the 
clamp open so the roadtube will slide freely through the clamp. Tape 
wrapped ar-,,nd the roadtube on the near-side of the clamp holds the 

roadtube tight. 

Fig. 18. Detail view of roadtube anchored to near-side of pavement by 
means of a heavy-duty U-Clamp and a nut slipped over the hose. Tape 
wrapped around the roadtube on the near-side of the nut holds the 

roadtube tight. 
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(2) 	 Wrap excess length of roadtuhe around counter and con
n'-ct (or re-connect) free end of :oadtube to pipe on 
front side of counter. 

(3) 	 At this lwuint the counter should be operational. New 
counters are pre-set at the factory for average condi
tioIs, but may have to be field-adjusted to eliminate 
over-count and under-count. I See Sensitivity Adjust
nient, p. 34, section (e ).] 

(c) 	 Roadtubc: The hose itself should be approximately per
pendicular to the traffic flow. The Streeter Amet manual (4) recom
riends that the hose he at an angle of 9 against traffic flow. This 
angligldoes not aplpear to be critical. The hose will bow somewhat 
as traffic moves over it anywa'. The hose can le placed in a small 
filled joint in concrete pavelilents. It should not be placed on soft 
gravel or rough surfaces. 

Some general liinters can be given on care of the hose itself. Of 
course, the hose ieist not leak. ()ne quick check can be made by 
blowing smoke into the hose. The hose is manufactured with a soap
stone coating on the inside so that the walls of the tube will not stick 
together as traftic goes over it. If the hose walls should stick, even 
,nomentarily, coimnt will likely be lost therefore, the soapstone is 
necessary. I lowever, as the tube gets used, the soapstone tends to 
roll up and clog the hose. 

Sometimes it is necessiary to splice a hose when a longer piece is 
necessary. DO NOT splice the section that is in the roadway because 
it generally will not last. Also, when holes do show up in a tube, DO 
NOT patch the hose. Splicing should be in the lead-in portion or 
extra tube which is generally kept on the near-side around the 
counter. 

It is best to keep the hose length under 100 feet. Longer lengths 
will work; however, the longer the hose the more precisely the 
counter has to be adjusted and more trouble is likely to occur. An
other word of caution, short lengths of hose can cause trouble. For 
examnple, if the hose is extended dire-ctly out from the counter for 
only a short distance there is a high probability that it will "double
count." 

As 	explained previously, when a tire goes over the hose it starts 
an air-pressu - wave toward the counter where it is converted to one
half a count. An air pressure wave is also started away from the 
counter which travels toward the plugged end of the tube. If the 
tube is short, this wave wilt be reflected from the plugged end (back 
toward the counter), and register as a second set of tires. Thus, one 
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set of whecls can be "double-counted." L.arge, slow-moving vehicles
 
with large tires tend to double-count especially when passing in the
 
lane nearest the counter.
 

(d) Replacing Itoadtubc: Being subject to the stress and abra
sie action of traffic, the roadtube often has a ielatively short life.
 
"hereiorc. it is recommended that each counter have four or five
 
spare roadtubcs for emergency replacement. While spare roadtubes
 
are available through the counter manufacturer, it may be desirable
 
and expeldient to purchase repiacement tubing from other vendors.
 

In purchasing spare roadtubes, the rubber tubing for same
 
nmust be: 

(1)correct size, wall thickness and length to properly oper
ate counter,
 

(2) 	 formulated to provide adequate resiliency at both high
 
and low temperatures, and
 

(3) 	 cured and processed in such a way that the inside wall
 
surfaces do not stick together.
 

The following is an ISIIC specification that has proven reason
ably satisfactory in the purchase of roadtube replacements. It is 
included here as a guideline for Indiana county highway departments. 

SPECIFICATION FOR PURCHASE 

OF RUBBERZ TRAFFIC TUBING
 

Rubber traffic tubing having 19" O.D. x /c,"bore, with toler
ance of -("for inside diam. and " for wall thickness. The
 
tubing shall be extruded in minimum lengths of 50V. The
 
rubber tubing shall contain not less than 65 percent crude
 
rubber by weight, with sufficient antioxident to counteract
 
deleterious effects of sunlight, and the remainder of reclaimed
 
rubber and other filler usually used iW:manufacturing such
 
tubing. The tubing must be capable of transmitting air im
pulses to counter mechanisms at temperatures of 20 degrees
 
below zero and 175 degrees above zero (Fahrenheit). The
 
tubing must also be capable of withstanding impacts of heavy
 
vehicles. The material must be so compounded or mixed that
 
the tubiihg will not become brittle at low temperatures or stick
 
at high temperatures.
 

(e) 	 Scnsitivity Adjustment: There are two general methods to 
prevent or minimize double-counting. One is to avoid using short 
lengths of hose by using a "leader" or extra length on the counter. 
The other involves proper setting of the sensitivity of the counter. 
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-The following procedure is taken from the Streeter Amet manual 
(3): 

If the counter ,vrcounts, proceed as follows: 
(I) 	 Move the dialhragmn dial to a maximum setting that will 

detect vehicles in the farthest lane. 
(2) 	 Move dial back to j. of this maximum setting. For 

example, if the maximun setting is "20," set diaphragm 
dial to "10." 

(3) 	 Rotate controls on transistor module circuit slowly until 
overcounting stops. 

(4) 	 If overcounting continues, increase the diaphragm dial 
and transistor module control settings. 

If the counter underconits, proceed as follows: 
(1) 	 Make sure diaphragm dial is on number 5 position. 
(2) 	 Slowly turn transistor module control until undercount

ing is eliminated. 

The following check is suggested. The counter should properly 
count a slow-moving large truck ;n the near lane and, also, fasta 
moving light vehicle in the far lane. A frequent fault on the part of 
installers is that they do not check the machine operation for a long 
enough period of time to be assured that all components of the 
counter are working properly. 

(f) Clock Operation: The clock is an eight-day, spring-wound 
clock. A clock should be expected to keep good time for a year to 
18 months. After that, if they no longer operate well, they must be 
returned to the clock manufacturer fov reconditioning. The later 
models should not be wound tightly, as overwindng sometimes causes 
malfunction. With older models, this w',s no problem, but to be safe, 
winding should be done with care. Thc details of winding the clock 
are straight-forward and can be found in the manual; they will not 
be repeated here. 

(g) Ribbon Assenibly: A detailed sketch (not included here)
of the ink ribbon spools, print-hammer and hammer-arm assembly is 
presented in the Streeter Amet manual (3). The hammer-arm assem
bly should be checked for cracks. The arm occasionally cracks in the 
vicinity of the spring-clip holders. When this c,:ars, the arm may 
not put enough pressure on the print-hammer and poor printing can 
result. Also, for good printing it is important that the ribbon be 
placed through the bridge as shown in the figure in the manual. 
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The I ,I( ue a slpeciallv processed palw.r that prints without a
 
rihixn * Thus, if the ,ihhon fouls up, the data are still printed
 
legibly It als, gi v(, better results in extreme cold weather.
 

(h . ,') i~/ and .1fainte,,ance: (ne last point must be stressed.
 
\When machines are in use TWICiEt-A-I)AY Y'El.RVICE IS ESSEN-

TIA. , Figure 22. ) The main point is that to put out a counter
I .Set 

and leave itfr a long period, perhaps even 24 hours, without check
ing i',a waste of tine. ()ther maintenance lpersonnel, for example,
 
those involved with now removal, grass cutting or grading opera
tionts imuq Ic cautincd to be careful around traffic counters.
 

5. Comn,on I'rolh',ms: This section is a discussion of problems 
c ntonimh eicomitered in actual field operation and some suggestions 
to avoid trouleh. I)etailed pictures and other illustrations are avail
able in such mnanuals as "Traficountr Installation and Operating In
structionv," (.3) and these should be studied. On the last page of 
this particullar manual is a Troublc Checklist. This list will be pre
sented 1{Iow with sone comments for clarification. 

(a) )Ucrsopncl: There is no list or manual which can be used 
as a suhstitute for experience. This fact has been stated before but 
one example will be given here for emphasis. The first statements 
made in the trouble checklist involve checking for: (a) burned out 
fuse, (h dead battery, (c) loose battery connection. 

These instructions, would seem to involve no more than common 
sense. I lowever. dozens of machines are brought to the ISHC repair 
shop by city and county personnel every yea: from all over the state, 
for "repair" WITH NOTHING WRONG WITH THEM, except 
a burned ou, fuse, dead battery or loose connection. 

The basic answer to this problem is, as stated previously, let one 
person gain enough experience with the counter so that checking for 
these minor problems becomes a standard operating procedure. 

(b) Locatio,: The counter should be located on a straight 
stretch of road away from intersections, traffic lights, and other areas 
where braking action er turning movenents are likely to occur. There 
should be no large speed deviations, i.e., all vehicles, in all lanes being 
counted, should be moving normally. 

Two illustrations which relate to the above suggestions involve a 
traffic signal vith: (a) two lanes on one-way operation and (b) two 
lanes on two-way operation. In the first case, illustrated in Figure 20, 
there will probably he more traffic and more slow-moving vehicles 

• Information on obtaining this type of paper can be obtained from various 

suppliers, the counter manufacturer or the ISHC. 
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in the right lane. Thus, if the counter is on the right there is more 
chance that right-lane traffic will block the hose, losing some count-, 
from the left lane. 

In the second case, illustrated in Figure 21, the reasoning is about 
the same. Cars stopped for the light in the right lane can block the 
hose so that when the light turns green, counts of the opposing left
lane traffic will he lost and also counts of turning traffic before the 
light changes. 

6. Trouble Checklist: The following trouble-check list is adapted 
from the 'Streeter Amet manual (3) : 

(a) 	 (ounter does not operate 7ith1 power s-'uitch *'ON":check: 
( I ) 	Fuse, if burned out, replace. 
(2) 	 Battery leads for proper connections. 
(3 ) 	fattery potential. 

(b) 	 Printer operate but counter does not check 
(1 ) 	Roadtube for clogging or obstructions. 
(2) 	Transistor module for loose connettions. 
(3) 	 Diaphragm assemblv for crackel or punctured mem

brane or possible bent contact loop assembly. 
74 	 (c) Counter counts but does not print; check 

( I ) 	Clock is fully wound and operating. 
(2) 	 Micro-switch in clock is properly adjusted and operat

ing. 
(3) 	 Input leads to print motor. 
(4) 	 Print motor for operation. This can be done by con

necting the print motor directly to the battery with 
jumper wires. 

(d) 	Printer double prints: check the print motor stop caln for 
adjustment. 

(e) 	Printercounts wrong or gaps between numbers: check print 
wheels for wear. 

Presented in Appendix F are troubleshooting hints from another 
Streeter Amet manual, "TroubleshootingProcedures,Repair Instruc
tions and Recominmended Spare Parts List." These may be of help, 
also. 

For further emphasis it will be repeated here that there is no sub
stitute for experience. Any county using counters must realize that 
they must make every effort to train someone to become adequately 
knowledgeable and then give him the opportunity to gain experience. 
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Fig. 19. Typical arrangement of counter on road or street with cirbs. 

O traffic light 

Ilft righti 

PREFERRED lono lone POOR 

LOCATION LOCATION 

Fig. 20. Suggested Counter Location Near Traffic Signal With Two. 
Lane, One-Way Operation. 
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0 ,./ troffic light 

PREFERRED lone lone POOR 
LOCATION LOCATION 

Fig. 21. Suggested Counter Location Near Traffic Signal With Two-
Lane, Two-Way Operation. 
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Fig. 22. Twice-a-day service is essential. A service check is an inspec
tion of the counter mechanim to dtiermine that the correct time and 

ocount are being recorded. 
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SUMMARY 

1. Direct Benefits of Traffic Counts: This manual is dedicated to 
the propxosition that every county highway department should have 
a continuing program of traffic counts. With minor expenditures for 
traffic count euipment and personnel, county road planning can pro
ceed on a factual basis. The advantages and benefits of a traffic count 
program are many; here are a few that have special meaning and 
importance to county. road officials. 

(a) Road Imnprovement Priorities: The allocation of funds for 
road improvements involve difficult and vexing decisions for county 
roid officials, mainly because the needs and demands for improve
ment always exceed available funds. Traffic count programs provide 
county road officials with a basic scale of comparison to establish 
priorities and schedules for road improvement projects. In this way, 
available funds can be budgeted to provide improvements that will 
serve the greatest number of people. However, traffic counts are not 
the sole basis for deciding the order of improvement; accident rec
ords and continuity of road improvements along a particular route 
are also important factors in deciding which projects get built first, 
second, third, etc. 

(b) Design of Road Improvements: Traffic counts have always 
been a basic consideration of road design. Standards for the depth 

of base, pavement thickness, pavement width and safety features are 
all based on the type and amount of traffic that is expected to use the 
road. The object of any road improvement is to reduce maintenance 
ard improve safety by the most economical design. This can oniy be 
accomplished with up-to-date traffic count data to eliminate the 
"guess-work" in the project design standards. 

(c) Change in Travel Patterns: The pattern of travel on county 
road systems is in a constant state of change and increase. A grow
ing and shifting population, ir.dustrial expansion, increased suburban 
living, new shopping centers, new schools, new recreation centers are 
all factors producing change in the patte-n of travel ( county roads. 
This is readily apparent to even the casual observer; yet to follow 
this change and measure needs in a realistic way, means that the 
counties must maintain a continuing program of traffic counts. After 
a few years experience, the patterns and trends of traffic on the 
county system will provide a basis for "estimating" traffic growth. 
This will be especially important on the county arterial road system. 

2. Organicing a Traffic Count Program: There is no standard plan 
or procedure for organizing a traffic count program. It will require 
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of course, certain amount anda minimum of equipment personnel 
to get started. Populous counties with sizable cities and metropolitan 
centers will of necessity mount a somewhat different program than 
a predominantly rural county, even though the principles involved are 
much the same. Ilere are a few guidelines that will be of assistance 
to the county undertaking traffic counts for the first time. 

(a) Equipment and Personnel: Most counties can make effec
tive use of at least four (4), 15-Minute Counters. This is sufficient 
to count all four (4) legs of an intersection at the same time and is 
commonly needed to analyze the warrants for STOP signs. Four 
counters should be the minimum number considered for a rural 
county with a seat town ofcounty 10,000 or mare. The urbanized, 
metropolitan count), will of course have greater needs for equipment.
Smaller and less populous counties may want to consider a counter
sharing plan with a neighboring county. 

A full-time traffic technician plus a helper should be assigned to 
the traffic count detail. The traffic technician should be allowed to 
gain the complete range of experience in the maintenance and oper
ation of the counters, as well as the layout of the traffic count pro
gram itself. The duties of the traffic technician and helper should 

78 -Iso include other traffic-related functions, such ;.s maintenance oftraffic control signs, county road accident records and school safety 
programs. 

(b) Use of ISHC Traffic Data: The initial effort in starting a 
county traffic count program should include a complete review of 
traffic count information available from the Indiana State Highway
Commission. The traffic statistics on the state highway system are 
being updated constantly. Counties should therefore make use of the 
most current information available, especially the counts on the 
county federal-aid system and the expansion factors from the ISHC 
continuous count stations. 

(c) Getting Started: "Which roads get counted first?" is a 
logical question. As with o.;aer phases of county road planning, the 
major emphasis initially should be on the county arterial road system,
on high-volume suburban roads not on the arterial system and on all 
other roads serving major traffic generators, such as schools, fac
tories, shopping centers, etc. 

"Should traffic counts be taken on all roads in the county system ?"
is another logical question. This is mostly a matter of local prefer
ence. Generally, low-volume roads below 50 cars per day will not 
occupy a very high position on a priority list for improvement. How
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ever, it may be desirable for the sake of completeness or other
 
reasons to have a traffic count for each and every road in the county
 
system.
 

(d ..tnnual Count I'rogrants: Once underway, county-wide
 
traffic counts should be repeated periodically. Counts should be re
peated annually in fast-growing communities and in populou., metro
politan counties. Counts may be repeated less frequently in pre
dominantl% rural counties, say every three years. Regardless of the 
county-wide repeat cycle used, roads serving new traffic generators 
(new schools, new factories, etc.) should be counted annually until 
a consistent traffic pattern has been established. 

County road officials should refer to HERPIC Bulletin No. 9, 
"Annual Travel on County Highways of Indiana," when planning 
county-wide traffic surveys of the total county road system. This 
publication has some useful guidelines on the organization of such a 
program, using a combination of both machine counts and manual 
counts. 

(e) Compiling Data and Records: The most convenient form 
of presenting county-wide traffic counts is in the form of a county 
road map with the traffic volumes indicated at each count station. 
Such a traffic map will serve as a planning tool for county road 
officials and as a public relations instrument to explain the program 
of annual road improvements to the public. 

A special effort should be made to maintain accurate and com
plete records on all traffic count data, worksheets and calculations. 
Such items as dates, location of stations, weather conditions should 
be recorded with each day's count. All pertinent information needed 
to verify results should be maintained in the county highway files. 

3. Traffic Growth Factors: County highways and bridges should 
be planned and designed to accommodate future traffic. For this 
reason a factor must be applied to current traffic counts to provide 
for the anticipated traffic growth during the life of the completed 
project (normally considered as 20 years). Traffic counts on county 
roads for a period of say 5 to 10 years will serve as a basis for 
estimating future traffic growth. However, because most counties 
do not have an active traffic count program, it will be necessary to 
use the ISHC traffic growth factors based on current trends in ve
hicle registrations and fuel consumption. 

Current forecasts by the ISHC for an average county-wide traffic 
growth factor (for the 20-year period ahead) varies from about 1.6 

7 
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to 2.3. As with the traffic count statistics, these forecasts are being
constantly updated. County road officials are therefore urged to
consult the ISHC for the latest growth factor applicable to their 
particular county road system. 
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APPENDIX A 

1969-1970 ANNUAL AVERAGE 24-HouR TRAFFIC COUNTS
 

For 28 Permanent Traffic Counting Stations Maintained by the
 
Indiana State Highway Commission
 

Annual Average 
Station Automatic Traffic 24-Hour Traffic 

No. Recorder Location Counts 

Permanent Traffic Recorders Located on
 
Main Highways in Rural Areas
 

(1969) (1970)
 
100-K On US 41 south of Cook 11,615 10,134 
(14-A) 
25-A On SR 9 south of Rome City 3,103 3,245 
42-A On US 52 at the Jct. with SR 28 13,715 14,228 
47-A On SR 1 south of Farmland 1,003 1,064 
59-A On US 40 east of Greenfield 3,683 3,667 
68-A On US 50 west of Aurora 5,813 5,703 
72-A On US 31 south of Seymour 2,583 2,696 81 
74-A On SR 54 east of Jct. with US 41 2,405 2,459 

134-A On US 30 northwest of Fort Wayne 10,010 10,302 
172-A On 1-65 south of Seymour 12,276 13,271 
173-A On US 41 north of Vincennes 8,277 8,960 
200-X On US 3, 8 mi. north of Columbus 19,636 20,416 
254-A On US 31 north of Argos 6,346 6,814 
256-A On US 421 south of Medaryville 2,750 2,618 
262-A On US 24 East of Wolcott 2,414 9,571 
279-A On US 6 east of Nappanee 4,599 4,764 
281-A On SR 13 south of North Webster 3,432 3,645 
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APPENDIX A-Continued 

1969-1970 ANNUAL AVERAGE 24-HoUR TRAFFIC COUNTS 
For 28 Permanent Traffic Counting Stations Maintained by the 

Indiana State Highway Commission 

Annual Average
Station Autot-atic Traffic 24-Hour Traffic 

No. Recorder Location Counts 

Permaaent Traffic Recorders Located on 
Main Highways in Rural Areas 

(1969) (1970)
301-A On US 421 north of Versailles 3,232 3,298
313-A On SR 67 southwest 

of Jct. with SR 39 5,298 5,572
319-A On SR 56 east of Haysville 1,569 1,566

3070-A On 1-70 east of Greenfield 11,478 12,999
5420-A On US 136 west of Crawfordsville 1,638 1,722 

82 5474-A On 1-74 under SR 55 bridge 5,042 5,390 
Average 5,927 6,396 

Traffic Recorders Located on Main Highways in Urban 
and Suburban Areas 

40-A On SR 25 south of Lafayette 5,369 5,921
45-B On SR 67 south of Muncie 6,927 7,107 

Average 6,158 6,514 

Traffic Recorders Located on Local Roads 

34-A On county road in Allen County 1,053 1,118
73-A On old US 41 north of Vincennes 1,688 1,749

7047-A On county road in Rush County 263 274 

Average 1,001 1,047 
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Factors to lxpand 24-1 four \Weekdav Mon., Tuoes.. Wed., Thur.) 
___oulnes to .\D..T. IP170-1K96-! (*"-1967 

Months of Yar
 

Groups Jan. Feb. March April lav 
 June July Aug. Sept. Oct. Nov. lDc. 

Group I State Roads in Most Rui-al Areas
 
1970 1.332 1.262 1.159 1.148 1.003 0.950 
 t912 0.920 1.026 1.073 1.109 1.111
1969 1.358 1.250 1.198 1.1((Y) 1.082 0.'ki1 ).(927 0.911 1.043 1.00 1.113 1.155
1968 1.297 1.266 1.212 1.i0g 1.078 0.978 0925 0.914 1 .(W) 1.075 
 1.124 1.1761967 1.320 1.320 1.218 1.130 1.088 0.973 0!)30 0.927 1.051 ].fY7 1.1.4 1.153 

Group II State Roads in Rural Resort Areas
 
1970 1.485 1.499 1.398 1.246 1.115 
 0.938 0.875 0.897 1.126 1.234 1.291 1.257

1969 .477 1.439 1.374 1.226 1.127 0.944 0.873 0.870 1.1?) 
 1.236 1.393 1.3151968 1.462 1.444 1.373 1.212 1.125 0.949 0.845 0.864 1.127 1.212 1.298 1.3451967 1.514 1.558 1.377 1.222 1.166 0.939 0.870 0.885 1.i61 1.245 1.356 1.313 

Group IiI State Roads in Mining Areas
1970 1.320 1.209 1.126 1.043 1.002 0.965 0.942 0.912 0.988 1.000 1.0.36 1.0291969 1.161 1.059 1.088 1.000 0.992 0.957 0.9.40 0.931 0.982 1.031 1.094 1.0791968 1.187 1.110 1.063 0.997 0.956 0.959 0.925 0.968 0.977 0.98 1.053 1.0571967 1.119 1.123 1.033 0.986 0.973 0.963 0.964 0.956 0.942 0.991 1.079 1.058 

CD 
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0. 

Group IV State Roads in Suburban Areas 

1970 
1969 
1968 
1967 

1.208 
1.239 
1.204 
1.135 

1.144 
1.141 
1,148 
1.172 

1.031 
1.071 
1.109 
1.043 

1.067 
1.025 
1.061 
1.010 

0.988 
0.954 
1.017 
1.05) 

0.950 
0,949 
0.988 
0.960 

0.942 
0.931 
0.989 
0.959 

0.928 
0.925 
0.983 
0.966 

0.919 
0.967 
1.015 
1.017 

0.943 
0.984 
1.008 
1.050 

0.970 
1.007 
!.008 
1.003 

0.985 
1.028 
1.030 
1.056 

-A
01 

Group V Local Roads in Rural Areas 
1970 
1969 
1968 
1967 

1.199 
1.198 
1.206 
1.160 

1.112 
1.101 
1.091 
1.146 

1.074 
1.070 
1.064 
1.068 

0.971 
1.001 
0.990 
1.015 

0.973 
0.962 
0.979 
0.957 

0.900 
0.901 
0.896 
0.863 

0.928 
0.921 
0.932 
0.901 

0.936 
0.960 
0.929 
0.958 

0.943 
0.965 
1.003 
1.076 

0 (99 
0.957 
0.%5 
1.018 

0.965 
1.006 
0.981 
1.001 

1.017 
1.008 
1.0l7 
1.045 

CD
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APPENDIX C 

Route SR 9446 Statior, #23 
Indiana Automatic Traffic Recorder Record 

Prepared by State-Wide Highway Planning Survey 
Traffic Survey of Monroe Reservoir Area 

Week Beginning 8-23-73 R.C. No. 72 

Day Sun. Mon. Tues. Wed. Thur. Fri. Sat. Total 
Date 8-23 8-24 8-25 8-26 8-27 8-28 8-29 
Weather Nor. Nor. Nor. Nor. Nor. Nor. Nor. 

Hour A.M. 
12-1 45 14 16 15 20 25 60 
1-2 45 2 16 22 17 16 44 
2-3 21 5 2 6 2 6 17 
3-4 
4-5 

6 
8 

3 
4 

2 
6 

5 
3 

8 
7 

5 
7 

15 
23 

5-6 2) 14 17 15 23 17 28 
6-7 37 61 72 70 71 60 80 
7-8 47 104 122 121 102 100 102 
8-9 
9-10 

65 
123 

93 
76 

61 
53 

63 
71 

64 
69 

62 
59 

80 
125 

10-11 206 96 88 75 98 97 168 
11-12 261 117 114 120 99 114 210 

P.M. 
12-1 

1-2 
313 
308 

117 
112 

129 
147 

98 
113 

115 
124 

137 
120 

199 
224 

2-3 341 126 145 147 138 149 226 
3-4 
4-5 

398 
387 

140 
196 

153 
199 

160 
193 

130 
186 

161 
181 

234 
240 

5-6 396 162 175 171 164 169 235 
6-7 342 148 169 147 132 204 233 
7-8 275 117 118 131 134 201 208 
8-9 
9-10 

289 
215 

107 
131 

181 
157 

162 
157 

143 
156 

201 
190 

211 
204 

10-11 67 59 66 46 64 115 137 
11-12 31 43 40 40 32 69 77 
Total 4246 2047 2248 2151 2098 2465 3380 

% Aver. 
Wk. Day 

Remarks-Located on SR #446 0.20 mile northwest of Swartz Road 
Counter Chained to: Road sign on south side of th: road 

Average Weekday 

8 
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APPENDIX D 
Sample Manual Count Form For an 8-Hour Coverage Station Count 

County 1lighway Traff,: Study 

County -------------- Date------------- Name -
Counting Location ............................... 

VEHICLE CLASSIFICATION 
Passenger Pickup and Other Other 

Time Cars Panel Trucks Trucks Vehicles 
AM 8:00- 9:00.) 

9:00-10:00 
10:00-11:00 

11:00-12 "00 
LUNCH 12:00 noon to 2:00 p.m. 

I'M 2:00- 3:00 

3:00- 4:00 

4:00- 5:00
 

5:00- 6:00 
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APPENDIX Z
 
Indiana State Hfighway Commission
 

Summary of Permanent Traffic Recorder Data
 
Month of January 1968
 

Station 7047-A Location on E. and W. County Road From Carthage to Mays.

Counter Located 1.4 Miles E. of CCC and St. L. RR in Carthage in Rush County. 

Day Monday 	 Tuesday 
Date 1 8 
 15 22 29 2 9 16 23 30
Weather Snow Snow Snow Cldy Rain Cldy Snow Fair Snow Rain 

A.M.
 
12- 1 4 1 
 1 2 1 2 0 1 0 01-2 6 1 0 1 1 0 1 0 0 0
2-3 4 0 1 1 0 2 0 0 0 03-4 0 0 0 0 0 0 0 0 0 14-5 3 1 0 0 0 2 0 0 0 05-6 0 1 2 3 3 2 6 3 1 2
6- 7 4 3 7 9 7 1014 9 7 87- 8 4 9 9 13 10 12 8 10 8 12
8- 9 6 10 10 12 7 23 11 10 9 10
9-10 8 13 12 16 12 23 15 11 12 16
10-11 11 16 15 11 13 19 13 12 10 13


11-12 14 17 19 13 16 31 15 12 10 13
 

P.M. 
12- 1 8 15 11 13 13 25 13 14 11 13

1- 2 6 16 12 15 13 20 14 14 12 14

2- 3 4 18 14 19 
 16 22 15 11 18 323-4 16 
 19 15 19 17 22 25 16 17 34

4-5 18 30 18 21 19 29 14 17 19 19
 
5-6 7 16 13 15 17 11 13 16 16 24
6- 7 13 12 10 
 14 13 16 14 10 12 20
7-8 5 9 9 8 8 8 5 5 9 6

8-9 7 5 4 8 6 9 8 8 6 5

9-10 14 7 2 5 2 8 3
4 3 4
10-11 12 4
4 2 3 6 5 4 2 4
11-12 
 2 4 1 2 2 0 5 2 1 3 

Totals 176 227 189 222 199 214306 188 182 253
 

Pct.of
 
No. Tot. 2.46 3.17 	 2.64 3.10 2.78 4.27 2.99 2.62 2.54 3.53 

Average - 202 Average 228-
Four Day Average - 227 

87 
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APPENDIX E
 
Indiana State Highway Commission
 

Summary of Permanent Traffic Recorder Data
 
Month of January 1968
 

Station 7047-A Location on E. and W. County Road From Carthage to Mays.
 
Counter Located 1.4 Miles E. of CCC and St. L. RR in Carthage in Rush County.
 

)av Wednesday Thursday 

Date 3 10 17 24 31 4 11 18 25 
\V dther Cldy Cdv Fair Fair Rain Fair Cldy Fair Fair 

A.M. 
12- 1 
1-2 
2-3 

0 
1 
0 

1 
2 
0 

0 
1 
0 

0 
1 
0 

1 
0 
0 

2 
1 
1 

3 
1 
0 

1 
1 
0 

1 
4 
0 

3-4 
4-5 
5-6 

0 
2 
5 

0 
2 
3 

0 
0 
4 

0 
0 
2 

0 
0 
1 

0 
2 
3 

0 
1 
3 

0 
1 
3 

1 
1 
1 

6- 7 
7- 8 

8 
11 

10 
12 

9 
11 

8 
10 

6 
10 

6 
13 

5 
10 

11 
13 

7 
11 

8- 9 12 18 11 10 12 15 15 13 11 
9-10 

10-11 
12 
16 

14 
18 

12 
13 

15 
10 

13 
15 

13 
23 

13 
17 

14 
15 

11 
16 

11-12 14 23 14 13 17 20 14 18 18 
12- 1 18 16 13 14 11 17 17 14 20 

1P.,M. 
1-2 15 14 19 14 12 23 17 16 17 
2- 3 16 20 15 21 24 23 23 15 23 
3-4 
4- 5 

14 
16 

18 
18 

20 
16 

18 
22 

25 
24 

15 
27 

24 
24 

23 
22 

22 
23 

5-6 15 15 18 20 18 13 26 14 20 
6-7 14 12 14 14 13 18 15 13 16 
7- 8 
8- 9 
9-10 

10-11 
11-12 

8 
5 
5 
3 
3 

8 
7 
6 
5 
4 

7 
6 
4 
4 
3 

13 
8 
5 
4 
3 

11 
10 
7 
3 
4 

8 
3 
5 
8 
4 

9 
8 

20 
6 
2 

7 
7 
4 
5 
1 

15 
8 
7 
5 
2 

Totals 213 246 214 225 237 263 273 231 260 
Pct. of 
No. Tot. 2.97 3.43 2.99 3.14 3.31 3.67 3.81 3.22 3.63 

Aver-ge - 227 Average - 256 

Average Weekday - 235 
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APPENDIX E 
Indiana State Highway Commission
 

Summary of Permanent Traffic Recorder Data
 
Month of January 1968
 

Station 7047-A Location on E. and NV. County Road From Carthage
 
to Mays. Counter Located 1.4 Miles E. of CCC and St. L. RR
 

in Carthage in Rush County.
 

Day Friday Saturday 

Date 5 12 19 26 6 13 20 27 
Weather Fair Cdy Fair Fair Snow Snow Cldy Cldy 

A. M. 
12- 1 1 2 2 2 1 2 3 1 
1-2 2 1 2 3 1 0 2 0 
2-3 0 0 0 0 2 0 1 1 
3-4 1 2 1 4 0 1 0 4 
4-5 2 2 1 1 0 0 0 0 
5-6 3 2 1 0 1 1 0 0 
6-7 7 8 8 5 8 0 6 1 
7- 8 12 13 9 9 9 0 5 6 
8- 9 14 18 14 10 17 3 7 9 
9-10 17 17 16 18 21 12 19 23 
10-11 15 19 13 21 19 16 24 25 
11-12 21 20 13 17 23 25 28 20 

P.M. 
12- 1 21 18 13 13 26 32 26 21 
1- 2 17 13 14 21 12 19 18 25 
2- 3 20 18 25 16 17 14 18 21 
3- 4 18 18 22 22 15 18 17 20 
4- 5 31 22 29 18 17 17 16 17 
5- 6 20 23 19 23 20 15 19 24 
6- 7 18 13 22 20 11 13 14 20 
7-8 11 13 11 15 6 19 10 14 
8- 9 9 9 7 13 7 8 7 8 
9-10 6 14 10 8 6 29 4 4 
10-11 12 7 5 10 4 12 7 10 
11-12 5 7 3 6 6 7 3 7 

Totals 283 279 260 275 249 263 254 281 

Pct. of 
Mo. Total 3.95 3.89 3.63 3.84 3.47 3.67 3.54 3.92 

Average - 274 Average - 261 
Number of Number of Number of 
Weekdays Saturdays Sundays 

23 4 4 
REMARKS 

89 
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APPENDIX E
 
Indiana State Highway Commission
 

Summary of Permanent Traffic Recorder Data
 
Month of January 1968
 

Station 7047-A Location on E. and W. County Road From Carthage
 
to Mays. Counter Lo-ated 1.4 Miles E. of CCC and St. L. RR
 

in Carthage in Rush County.
 

Day Sunday Average Hourly 

Date 7 14 21 28 Wkday. Sat. Sun. Total 
Weather Snow Snow Cidy Rain 

A.M. 
12- 1 1 1 11 2 1 1 3 1 
1-2 1 1 0 4 1 0 1 1 
2-3 0 0 0 2 0 1 0 0 
3-4 2 1 0 1 0 1 1 0 
4-5 2 0 2 0 0 0 1 0 
5-6 1 1 0 0 2 0 0 1 
6-7 6 5 5 0 7 3 4 6 
7- 8 7 6 4 1 10 5 4 8
8- 9 6 6 4 2 12 9 4 10 
9-10 10 12 10 13 14 18 11 14

9 10-11 11 8 9 7 14 21 8 14 
11-12 12 11 18 
 20 16 24 15 17
 

P.M. 
12- 1 14 12 10 13 14 26 12 15 
1-2 13 11 12 10 15 18 11 15 
2-3 10 13 15 10 18 17 12 17 
3-4 13 14 13 16 19 17 14 18 
4-5 19 15 18 33 21 16 21 20 
5-6 19 14 16 19 17 19 17 17 
6-7 10 13 12 10 14 14 11 14 
7-8 8 12 10 10 9 12 10 9 
8-9 7 4 4 5 7 7 5 6 
9-10 5 3 2 2 6 10 3 6 

10-11 3 4 3 2 5 8 3 5 
11-12 2 1 2 2 3 5 1 3 

Totals 182 168 180 184 235 261 178 231 
Pct. of 
Mo. Total 2.54 2.35 2.51 2.57 

Average - 178 

Month Act Per Cent Total 
January Gain or Loss Traffic 

67 242 7490
 
68 230 -4.9 7176 
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API'PNDIX I 
-yPROI : The counter fails to record and print.'ROBL .. y(; r) ;, 	ESHOOTING PROCEDURES 

Check attery 	 potential and polarity.SOu 	 The hy-I .	 drometer should read approximately 1250 at 72F.Chck3. tion. ,in fs adrCnhec terminals to insure a good connec
batter lms itc, on cktsure 

PROBLEM :SOLUTIN: 21-Chck thepriThe cunter Will record but fails to print.mtrepaefncsaySOLUTIO)N: 	 nt 
1. Check 	print start limit switch on clock to insure 

2. 
limit Switch ON-OFF actuation.Check the print motor fuse.PROBLEM : 3. rgzec theThe counter prints but fails to count.SOLUTION: 	 at het print motor.L. 	Check to insure proper diaphragm operation. 

2. Check battery, polarity to insure battery 
nal is connected to chassis and battery-terminalp termi-is 

3. 
conected to the RC-terminal. 

4. 
Check to insure proper counter clapper actuation. 
place. 
If the count module is not working properly, re-

SOLUTON :command of the print clock switch. 
I 	 . Check the print motor stop limit switch to insure 

ON-OFF actuation. 

2. Check the print 	 lockout relay to insureenergized 	by the actuation of the print motor 
it 
stop

isPROBLEM : t C reasnthe eamelimit switch. rtndwell.e own contacts 	 ri t st rtPROBLEM : 	
to the print start switch.Duplicate printing will be caused by improper printSOLUTION: I. Check to insure the can, dwell 	is approximately 

2. It 	may be necessary to loosen the screwmotor stop 	 on thecam and osition it 	forward slightlyto decrease the cam dwell. 

position. It may be necessary to loosen 	 the setscrew on the print cam and position it in relationto the print hammer cam rider. 
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NOTE: An overrun of the print cams will cause a loss in 
print-out total. 

EXAMi'LE: \ 10:00 a.m. print command may print out a normal 
print of 10: A 0481, an 11.00 a.m. print may show 
I I: A 0000 and the 12 -00 a.m. print-out may be 
normal. This indicates that at 10:00 a.m., a normal 
print-out was obtained and during the recocking of 
the print hamnwr, the print cam rider overran, drop
ping the hammer in print position. On the 11:00 
a.m. print command, the hammer was recocked and 
the print typewheel reset, failing to print-out the 
hourly total. 

PROBLEM : Replace a defective counter coil.
 
SOLUTION: 1. Unsolder the wires from the coil terminal.
 

2. 	 Loosen and remove the three nuts and screws 
securing the coil to the counter frame. 

3. 	Replace the coil in exact reverse of above pro
cedure. 

4. 	 Before tightening screw to secure coil, place a 
piece of paper between coil and clapper, then pull 

clapper down to the end of travel. Position coil 
to fit flat against clapper in such a way that the 
paper can be moved freely. Tighten the three 
nuts and screws to secure coil in position. 

PROBLEM: The module is malfunctioning due to component 
failure. 

SOLUTION: Replace module in counter. 
PROBLEM: How to repair defective module. 
SOLUTION: 1. Refer to Drawing 0203163, 1 through 5 of 5. 

2. 	 Using an oscilloscope, trace circuit, and locate 
defective component. Replace the defective com
ponent. Check module to insure it conforms with 
Drawing 0203163. (4 of 5). 
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outline of the highway
transportation

planning pre
 

NOTE: This text has been reproduced with the permission of the Fed--I
 
eral Highway AdministrationLU .5. Department of Transportation.
 

U.S. DEPARTMENT OF TRANSPORTATION 
Federal Highway Administration 
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Beginning in 1969 the U.S. Federal Highway Administration and the
Direccion Nacional de 'iali(lad of Argentina, have carried on a cooperative 
program for the developnent of an efficient "Rural Highway Planning
Sygtem. This series of manuals are a result of that work. 

Uln coimpletion of the FIIWA Mission in Argentina, 4his "Rural High
way / !q al
Pi y.,t, ,'"was .,-tconil)lete(l and in the Spanish language.
It was, therefore. decided this -planning systei" had the potential of being
of great value for 11.,eil other countries, especially Spanish-speaking coun
tries. Therefore. tlie Federal lligliwav Adiiinistration has reworked the 
manuals and coniluter prograii.. to iiake them more adaptable and published 
the manuals in I)oth English and Spanish. 

This project is indelbted to tie iicibers of the FHAVA Division who
worked in Argentina and the engineers of the Vialidad Nacional who coop
eratemt with the develol)nient of this work. Particular credit must be given
to Leon E. Litz and John 1). Cutrell who were responsible for the final revi
sions and publication of these manuals. 

Norbert T. Tiemann 
Federal Highway Administrator 
U.S. Department of Transportation 
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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 accompanying computer prcgrams 
were developed to provide guidelines for establishing a system and the basic 
data collection programs and analysis that are a necessary beginning for 
acco tplishing such a planning process. This series includes the following 
manuals: 

1. Outline of the Highway Transportation Planning Process 
2. Guide for a Manual of Instructions for Road Inventory 
3. Guide for a Manual of Instructions for Traffic Surveys 
4. Guide for a Functional Classification of Highways 
5. Guide for a Manual for Ilighway Adequacy Rating 
6. Me'isurin g I ighway lmprovement Needs and Priority Analysis 
7. Computer Program User's Manual 

It should be acknowledged that many of the procedures r-s described in 
these inanutism hta e been taken from, or patterned after numerous published 
sources. Included in thiese sources :ire pulications of the U.S. Federal 
l!ighway .Adkiinistration, State Highway )epartments and the U.S. National 
Assocition of County Engineers. 

The object, of this manual is to present a general overview of the High
way Transportation Planning Process. It is expected to be of special interest 
to highway engineers or administrators who are not intimately familiar with 
the various steps or phases for effective planning of a highway program. 

5 
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I. INTRODUCTION
 

IIurpote: sideration of the vrious administrative road 
Thel( Irlx, of highway translortation systemls which must be traversed or the various 

h iprm a t dep n(a political boundaries which must be crossed. 
olali''i i't,, to iint he dvehlirwnt rf an The road and street network acts as a complete 

i a a svst'ri. It is rot, loXssible to adequately plan 
w ,rt .It I 1 -1 VH IH, h 'T W i a national highway system without conside

careful .oriideration of .owial, environimental, a 
arnd e-tlir fact rs. It is v neI importan tlion of the road and street systems of the other 
tat th. hg,ifa, planin plr~wy important levels of government. Similarly, it is not pos
'hat t he hiiwll .y Ii if ( I r1 op rate sible to plan a rural highway system withoutlan pr'vs 

consideration of the urbtan highway and street, 
,] It ' itt" FHit t Fi r .y tnanisl,(rtat o systenis which must connect it.Fiiwl with 

''-\"tiii will lII ,hIICiI and will operate i
%.I ilt nd iIa wa% Ix ill nat ion aatCiig Obviously, not all highwa.y systems, or evenI.t N* I l vAII it III I ft t li t it)acieing fall sections of the Same system are subjected

itf ir-Jw!i ldArinh t(itt, i to he thit i to the s-ame degree of analysis, but each must 

piurpoII is to lid] tlie ntlOin to achieve It 1w itratlyzeld according to its function in the 
goals III IhighNva\" Irahlsportai n s\ystelli. total highway transportation problem. Like

primaryh Is is is to wiSe, it is not normally possible to adequately 
fplan for highway transportation wit.hout con

ol'iisnA't It gelit',l ivrviw (f the "lliilwa sideraltion of other modes of transportation 
'I l>TistItO' Iol tPhiili'' iri'Cs or huighw110y such as air, rail, water, pipeliue, etc. The 

,,fi'ial-. NII(I are 110tljltiriately familiar witl cImpetitive, the complimentary, and the inter-
Fe 'atri'i, isr (iLhasI's effectyive features of-pt, of plan - change between all modes trans

ning f IL Figlhway prograi. In-Ild".d will portation require that planners for one mode 

I, i descrilpti i Of thr basiv data collection give. consideration to the abilities, needs, and 

r,,rams hat are neCdi, to plan and operate plans of the other modes. 
such IL highway translortation system. It 
also oiltline - how these data are used for the Method: 
ieterrmiration uif rieeileil higzhwayv improve
ii entFI (Ir 't and fiit iure), and thlie order for Ideally, there would be an agency with rv
(onstr ltioi. 'Ii rianiual. therefore, tfakes sponsibility for overall comprehensive trans-

CIy I andyi stp st thriugh ithe entire process, liorlation p)lanning; that is, formulation, 

starting with tlie collection of iasic planning interpietation of goals, development, of trans

data and terilatirg with the plans, specifi- l),.)rtation policies, assignment of responsibili
iation., i est timatv rieeded for construction, ties to the various modes, etc. The highway 

agency might be assigned certain planning 
Scope: authority and responsibility within its sphere 

National highway transportation planning of Special knowledge and ability, which is 

roust be truly "national" in scope. Highway highway transportation. Similar assignments 
systems cover the length and breadth of the might be made to agencies of other modes. 
country. Trips (movements of persons and However, in many instances there iE no single 
goo)dts) begin and end with little or no con- transportation agency with responsibility to 
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plan f,,r all rnole.-. Therpfon,, each modal 
agri'%, -uc h a> a highway depart ,ent, is cx-
lw)Ct.(d to make it. own plans. In such a ca.se, 
eXtn>ive cor:i-minication and coordination 
armong the Aeviral ageici-es is requind in order 
tW assun (,at plans ar, conlatlile with each 
other. 

Thp roll,.ti,on of data. prt.paralion of anal-
,ses. and formulation of plans and programs 
is a continuing prce.ss, one that must be 
soundly onceived and constantly repeated, if 

the plans and programs are to be responsive 
to changing times and at the same time capable 
of being inplenente d. The development of a 
stable organization of dedicated professional 
personnel with the ability to make the complex 
analyses and prepare realistic plans and pro
grams is a vital necessity. 

Use of the late-st technical advances in engi
neering and data processing makes possible 
many analyses that would have been impos
sible only a few years ago. 

2
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II. LONG 

A. IN II'UT: 

I. ROAi INVI:NT()RY 

it. Puri,-

"Ihf IpurI.-- (if i loadI inventory is to 
pro, iv i,.v. tl!iinistration with 

,,, :tr. arid tilt-tit-date infor-
.. r I I, l i tI t, , l.twilt iol.extli and 

l i,-- ,h ri,, , f Hit. existing road 
iat t t I t ,II,. 'lI'hit, fre,. t he Iri'vIt-

torvir-vih a fit iiation of batsic in for-
iat iin alout I ti pliy-iical chara<'ter-ics 

of thv xi-tin, road and street systim. 
The invent<ir\' involves the collection 

artI rri iizatii of l~hii cal dat a. These 
lati are the c- eint il ltrelirinalrY to other 
jil'rintirig s:t ado>. wi,,h will follow-. These 
ltr studies incluie adequacy irat ings. 

Irafli siur-vtv. hlighwa' classification, 
higliwaty needs. fis-,al studiles, and highway 
jtrogrtrat formrulation, Ioth long and short 
nmgc. 
Inventory data will be 1 ublished as 

highway statistil-s and iii other forms for 
ext nisive. iuse l ighway aridstudyertte.it y and other gov-
ermmntncl aaeitis by lrivate firms andlnd

Siii ., 

b. Scop-. 

A com)lete -oad inventory includes the 
physical description of all roads and 
streets il tile nation which are o)en to the 
public. This is t large task. It is logical 
that an inventory of the major road and 
street systems shtould be completed first,

ht i
'hten, theirnventiir y of the secondlary ari 

local roads and streets may lie started. A 
thorough evaluation of the feasibility and 
needl for the data should be made before 
an inventory of the lower systems is 
undertaken. 

RANGE PLANS 

The problem of deciding what items of 

data to collect and the degree of refine
rient to usc in collecting them is always 
difficult. If the inventory is overly com
plex. the time and the expense involved 
in the data collection and analysis can 
become excessive. On the other hand, the 
data must describe the road and street 
systeiw for statistical purposes and serve 
as the basis for the subsequent planning 
studies. It sents logical to include in the 
basic nationwide inventory only the data 
for which there is a continuing well de-
fined ani accepted need. More detailed 
or special information which is needed, 
perhaps on a "one time" basis, or perhaps 
on a project or route basis, can often be 
obtained more economically and efficiently 
at a later time when the need for it be

cones evident. 
If a highway planning process is to be 

effective, it must be able to respond rap
idly to requests from top management for 
data summaries and analyses. A modest 

or analysis completed "on time,"
when needed, is generally more useful 
than an overly sophisticated study whichis not finished or is late. 

The basic items which are essential in a 
road inventory are: route descriptions 
(termini, general corridor description, 
list of loops, spurs, alternates, ete.), 
length, surface type and width, shoulder 
type and width, right of way, number of 
lanes, median type and width, intersec
tions, urban or rural classification, admin
istrative classification, railroad crossing 
location and description, and structure 
location and description (including cul
verts, bridges, tunnels, ferries, etc.). It is 
necessary to gather more complete infor
mation for the major road and street sys

3 
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terrn, than for the econdary and local 
roads and stnect&, 

Alignment and gradicnt data are nor-
mally not collected by means of detailed 
measurements. The alignment and grade 
can lxe evaluated through the use of engi-
neering judg ,ent to a sufficient degree of 
accuracy for ust in adequacy ratings and 
highway needs studies. Individual curves 
and grades ar( niot recorded or measured, 
except when needed for projects or short 
swet i is of routes as a basis for detailed 
corridor studies or route location studies. 
croad 
c. Mehod.. 

There are two basically separate and 
listinct methods of gathering inventory 

data: They are: (1) by reviewing plans 
yandother documents in the office and, (2) 

by actually driving over the road and re-
cording its physical characteristics on 
data sheets. Most road inventories utilize 
a combination of the office review and the 
field survey methods to obtain the neces-

0sary physical data. 
It is very important that the inventory 

data be edited and stored in the office in 
such a way that both routine and special 
tabulations and analyses can be made 
promptly and efficiently. An integrated 
data file using automatic data processing 
equipment is an efficient and economical 
method of accomplishing this. All physi-
cal inventory data can be referenced to a 
route and a mile point. This makes pos-
sible the correlation of the roadway inven-
tory data with many other data that are 
related to the road such as traffic volumes, 
vehicle accidents, maintenance costs, road-

y lit 
program, establishes the base 
8ystemn for locating other types 
This is the basis for an efficient 

ment system. 
It is equally important that 

project priority. However,way life, etc. Therefore, tire inventorycosrtinpjetroiy. owv, 

reference 
of data. 
manage-

the road 

inventory data be kept up-to-date. Any 
changes due to construction of new roads, 
reconstruction of existing roads, additions, 
or deletions of routes, abandonments, 
changes of administrative jurisdiction, 
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etc., should and can be, promptly entered
 
into the data file. This feature allows the
 
data file to contain complete data which
 
is continually being updated. Changes
 
can be recorded within a few days of the
 
time they actually occur.
 

A new field inventory should be made
 
at periodic intervals. The effectiveness of
 
keeping the records updated from office
 
procedures will greatly determine how
 
often a new field inventory is desired. This
 
period should probably not exceed 5 years.
 
The importance of maintaining accurate
 

inventory data is emphasized when
 
it forms the base for an automated infor
mational system and highway needs are
 
reevaluated at probably 2-year intervals.
 
The detailed procedures for accomplish
ing a road inventory are described in the
 
"Guide for Manual of Instructions for
 
Road Inventory."
 

2. ADEQUACY RATINGS 
a. Purpose: 

The purpose of the adequacy rating
 
process to evaluate and record the con
dition of existing roadways and struc
tures. This information forms much of
 
the basis for determining highway needs
 
(both character and cost of needs) and
 
for developing the programs to satisfy
 
the needs. The adequacy rating process
 
repeated at regular intervals also provides
 
a means of measuring the progress
 
achieved in the continuing effort to up
grade the road and street systems.
 

An adequacy rating should not be used
 
as the sole basis for determining highway
 
construction 


is an extremely valuable tool when used 

ith other criteria such as: transportation 
and economic goals, budgets, route con
tinuity, material and manpower avail
ability, etc. 

b. Scope: 
Some degree of adequacy rating eval

uat*on is necessary for all roads and 
streets, both rural and urban. Usually 
the detailed section-by-section analysis is 
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htiltei to major road and strmvt svsternis. 
'Ihe local roath. and streets are then eva]-
tiated Iv iu-.of aia- arialy.,is procedure. 

l ithgeometrical and strnctural char-
acterist i'cof roads and bridges are eval-
unated. Tempo rary or inintr deficiencies 
which ('an be corrected by routine main-
terit'v are not cior -ldjr(Ia 1 forcaus. 
1ower-ilg ar adequacy rating. Such 
"mairterance deficiencies are ignored or 
overlooked in the adequacy rating process. 

The adequacy of a section of road is 
usually rated witlI respect to its struc-
rural condition, the level of service it. pro
vide:, and the safetv it affords. The first 
stel) is to analyze the road inventory data 
in the office. The routes of the major road 
and street systems are then divided into 
sections of relatively uniform character-
istics. This "office" selection of road and 
street sections must be considered to be 
tentative, since it is often necessary to 
change the limits of a section or establish 
additional sections in the field. 

The oflice analysis is then followed by a 
field inspection, or adequacy survey of 
each section of each major route for the 
purpose of recording the roadway and 
structure condition. The principal items 
to be evaluated in the field during the 
adequacy survey process are: drainage, 
pavement and foundation condition, struc-
tural condition, sight distance, roadway 
alignment, and gradient. Basic physical 
features such as traveled way and shoulder 
widths, horizontal and vertical clearances, 
number of lanes, structure widths, surface 
types, etc., are evaluated by review of 
data obtained during the read inventory, 

The condition evaluation data becomes 
a part of the integrated data file and is 

updated periodically, perhaps at 2-year 
intervals. The inventory data and condi-
tion evaluation data are usually combined 
in the adequacy rating process, and a 
numerical rating (between 0 and 100) is 
determined for each section of road. 

Text 4 

Higher ratings indicate better roads and
 
lower ratings indicate poorer roads.
 

Since the condition evaluation requires
 
the use of engineering judgment by the
 
field man, it is important that the indi
.ridual be very competent, experienced,
 
and well trained. In order to minimize
 
the effect of differing personal judgment,
 
it is desirable that the condition evalua
tion be made by as few evaluators as is
 
practical, preferably one or two.
 

The detailed procedures for accomplish
ing an adequacy rating study are described
 
in the "Guide for a Manual for Highway
 
Adequacy Rating."
 

3. TRAFFIC SURVEYS 
a. Purpo8e: 

In order to be able to plan, design, and
 
construct an efficient highway system, it is
 
important to have accurate estimates of
 
the present and future traffic demand on
 
this system. It is of primary importance
 
in making forecasts of future travel de
mands to know the volumes and character-

istics of the present and past travel on the
 
highways. The needed traffic information
 
includes traffic volumes, vehicle types, and
 
weight characteristics of highway travel.
 
Average annual daily traffic (ADT) is a
 
fundamental traffic measurement needed
 
for the determination of vehicle miles of
 
travel on the various categories of rural
 
and urban highway systems. ADT and
 
the physical and weight characteristics of
 
travel on each highway section provide
 
the highway engineers, planners, and ad
ministrators with essential information
 
needed for the determination of design
 
standards, the systematic classification of
 
highways, and the development of pro
grams for improvement and maintenance.
 
Vehicle mile information is important for
 
the development of highway financing and
taxation schedules, the appraisal of safety 
programs, and as a measure of the service 
provided by highway transportation. To 
realize the full benefits of traffic informa
tion, it must be promptly analyzed and 
made easily available for widespread use. 

101 
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F)1ly in this way can inforined decisionw 
1w ntit. -4, that highway transpjortation 

will iiak. its maxinuni con tribut ion to 
the. ,iconomic -rowtih of the cit ', provi('e 
or countrv. 
I,. ,'.%o... 

Thv nieed for thisInfortion is nation-
widv. An evstinuiate of the number and 
characteristics of motor vehicles using the 
major roads is needed as soo as possible. 
';vvtudaly, it is desirable that some esti-

mate of traffir volume and characteristics 
for tinor roads and streets shoul be 
111111'. 


v. Method. 
A continuous and comprehensive traffic 

counting programi to provide estimated 
volunies of traffic on each road section is 
needed for all of the principal and col-
lector highways. This program will re-
quire making continuous traffic counts by 
mechanical means at selected locations, 
Short-term one or two day mechanical 
counts will then be needed at all locations 
where an estimate of ADT is desired. The 
estimates of ADT are then made by using 
factors developed at the continuous traffic 
counting stations to adjust these short or 
*coveraae counts." 	ra 

A continual classification counting pro-
grain to determine the vehicle type dis-
tribution of motor vehicles is needed for 
all the principal and collector highways. 
This l)rogram is normally accomplished 
by making manual classification counts at 
selected locations. The duration and 
number of counts needed at each location 
will vary depending upon the volume of 
traffic (ADT) and type of station. 
Usually, statistical methods are used to 
determine the number of stations that will 
be needed and their locations, 

Weight characteristics of highway traf-
fic are determined by a truck weighing 
program. This program is accomplished 
by the use of portable or fixed scales to 
weigh trucks that are sampled randomly 
from the traffic stream. The details on 
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the number of stations needed, durationof operation, and sample size are explained 

in detail in the section of the "Guide for 
a 	Manual of Instructions for Traffic Sur
veys" that describes truck weighing pro
cedures. The detailed procedures for 
accomplishing a mechanical and manualtraffic counting program are also described 
in this manual. 

4. 	 HIGHWAY STATISTICS 
a. 	PUrpo8e: 

Complete data on other elements of in
formation in addition to road inventory, 

traffic data, and adequacy ratings are 
needed for highway transportation plan
ning. These data are needed when eval
uating present characteristics of travel, 
and safety in relation to the motor vehicle 
or the driver. This information is also 
vital when making fiscal evaluations of 
revenues and expenditures. Also, such 
data compiled over a series of years is 
invaluable as a tool to assist in making 
forecasts. 
b. 	Scope: 

Data to be compiled includes: motor 
vehicle accidents, mileages of roads and 
streets by type and administrative classi

fication, motor vehicle registrations bytype and age of vehicle and by location 
of registration, drivers' licenses by type
of license and age of driver, motor fuel 
consumed, fiscal data (revenues and ex
penditures, and travel characteristics. 

c. 	Method:
 
Procedures will have to be established
 

for collecting each type of data. Some
 
will be collected directly from the 
source
 
in which it is available. This will require
 
developing the 'necessary organization,
 
forms, reporting procedures, and methods
 
for the analysis of the statistical data. 
For example, collection of most of the 
data will require coordination and coop
oration with other governmental agencies 
of the national, provincial, and municipal 
leveis. This function will therefore re
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,ulir vxt,.n-iv plan ing and c xirdination 
to furicti i.lic.i,. iv. 

GOALS5. TRANSPORTATION 

lie f,,e hiihway nieed5 earl tb identtiied. 
the highway trairportati~n goals and ob

jt'tives itrit ie defined. If the.s, are not 
slec.ifi, I there , n ,tcriterion by 	which to 

itentif*v or jutifv a higlhway need. TIhere 

ar. many imiportanit tlecisions to whemade 

whti, ,hrtrniining and ilhentifying highway 

transportation 1oals. Perhalps one of the 

IIIo, loawic is whether:,deisons 


a. "lh highway piogr'it is to he used 
as ittool to guidv. (ont rol, andl encourage 
tccmotnic develop int. or 

h. the higliway i'oirai is to assunie a 

m11men. psivv role and only respond to 
existinglhvloutiemnt Iysatisfying trans-
plortat ion nteeds after the need occurs, 

)thr imiportant questionls to consider 
when deteriiiiinig and identifying 	highway 
trans ortat ion goals and object ives 	are: 

a. Th, obvious question of tie 	 total 

trnmsl)orttation 	 need : the uiiovenent of 
accomn-persons and goods that is to be 

lished in some manner. What is thle
ig n " Mleof 

'tnudhe,,fthe ~irol( ? 
l.What are the relationships an(1 rela-

tive econmioiies of the different transporta-
tion mIodes--air, rail, water, pipeline, 
highway, etc.? Ilow do these relation-
Ships andi econoiiies correlate with the 
developmllent goals of the nation? 

c. What are the aesthetic and social 
goals of the nation? How do they effect, 
and how :a'e they affected by highway 
transportation? 

d. What are the economic and physical 
means available, both existing and poten-
tial, for achieving the objectives? 

e. What are the geographical and phys- 
ical facts that nmst be considered-gee-
graphical size and shape of the nation, 
terrain features, availability of construc
tion materials, etc.? 

f. 	What role does the highway indus-
try-road construction, motor 	 vehicle 

Text 4 

manufacture and repair, fuel production, 
automotive insurance, etc., play 	 in the 

overall economy of the country? How 
does the role coincide with the develop
ient goals of the nation? 

Fron a practical point of view, it is 
usually helpful to differentiate between 

"goals" and "objectives." Goals might be 

diefined as statements of desired conditions. 

These conditions may be difficult to define 

precisely and may be impossible to achieve 

completely. Highway transportation goals 
might be to improve highway safety, reduce 
vehicle operating costs, reduce highway con
struction, and maintenance costs, minimize 
travel tine, improve driving comfort, or 

rideahility of the road, etc. These types of 

goals inspire almost unanimous agreement 
and support, but they are difficult to define 

and to evaluate. 

Goals such as listed above could be sub
divided into objectives. An objective might 
be defined as a statement of a desired con

dition which is well defined and possible to 

achieve. An objective under the goal of 103 

highway safety might be to reduce the fa
tality rate by 10% within one year. Each 

the other broadly stated goals could be 
broken down into several objectives which 
would he possible of achievement within a 
definite period of time. As soon as one ob
jective is achieved a higher objective is set, 
but the goal remains unchanged. 

If well defined goals and objectives are 
not developed by top managenient, then the 

highway planner, or the planning agency is 
forced to make certain assumptions about 
the ultimate purpose of the highway pro
gram. These, if made without the serious 

participation of top management, would 
probably not result in as realistic or effective 
of a highway transportation system as should 

be provided.
 
6. 	HIGHWAY CLASSIFICATION 
STUDY
 

a. 	Purpo8e:
 

The purpose of highway classification
 
is to group roadways having 	 similar 

7
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characthristies irto distinct systems or 
cla,"ss. The term "simiilar character-
istic," is normally considered from a 
fun't tonal sarn .. 


The functional dlIELsificatior of roads 
an(d strets. is an important aid in the 
estalblishment of realistic improvement, 
standards, both for individual sctions of 
road and for the highway system as a 
whole. The idea is to combine adequacy 
with economy. A road or street system ira-
proved under this principle is similar to 
a machine, inwhich each part is just the 
right size and strength to do its share of 
the job, and in which all parts fit. together 
into an efficiently designed whole with no 
extra or missing pieves. This, of course, 
is the objective of an efficient, operating 
iiiachiie. or an efficient highway transpor-
tation svstein. 

Long range goals for the highway sys-
tern as a whole can be more clearly ex-
pressed when roads and streets have been 
classified. Many countries for instance 
cannot afford the luxury of a high type 
dustless surface and a high standard of 
width and alignment, to all roads; yet 
approximately such a level of ultimate 
development might he appropriate for the 
arterial roads, while a more modest goal 
of safe all-weather travel at moderate 
speeds could apply to the local and land 
service roads. 

The conversion of long range programs 
into annual construction programs require 
the selection of more urgent projects to be 
built, first. Here again, classification is 
important since the question of relative 
urgency involves making direct compari-
son between alternate projects. It is 
difficult, if not unrealistic, to attempt any 
such comparisons between roads and 
streets which perform different kinds of 

service. A much better procedure is to 
establish project priorities within each 
class of rural road, or urban street then 
combine priorities from each class into an 
overall program. Therefore, a logically 
developed and formally adopted classifi-

Text 4
 

cation plan is an important element of a 
good highway improvement program. 

The system planning principles appli
cable to functional classification are easn
tially the same for both rural and urban 
networks. The same basic concepts apply. 
These are: 

(1) The existence of a road or street 
only to serve the through movement of 
traffic, or to provide access to land, or a 
combination of both. 

(2) The channelization of traffic 
within a network. 

(3) Higher levels of service for routes 
on which traffic is moving over com
paratively longer distances ... 
It is important, however, because of the 

larger traffic volumes on urban streets and 
different jurisdictional responsibilities that 
classification of rural and urban highways 
should be accomplished separately. The 
same reasoning is true when choosing 
project priorities for a construction pro
gram. 
b. 	Scope:
 

Nationwide-All roads and streets.
 

c. 	 Method: 
The process of highway classification is 

somewhat arbitrary and requires a certain 
amount of personal judgment. Conse
quently, there are bound to be differences 
of opinion, as to the best division between 
classes. However, if a rational and objec
tive method has been used, small differ
ences of opinion are of no great signifi
cance. Rather, it is important that once 
established, the system of roadway classi
fication be adhered to by all parties of 
governmental jurisdictions. See the Man
ual "Guide for Functional Classification 
of Highways" for details on accomplish
ing such a study. 

7. EVALUATION OF ROAD IMPROVE-
MENTS.NEEDED FOR PRESENT AND 
FUTURE TRAFFIC DEMANDS 

a. Pu7rpose: 
The purpose of a highway needs study 

is to carefully examine and evaluate the 

8
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ronditions which affect motor vehicle 
travel on the Nation's higiwas system. 
The objective is 14) deterlinIne what im
provenients an nvcvssary to bring the 
highway Iransllortation system up to an 
alehluaII' level ,f 'ondition and service-
abiily for pr-,seni and future traffic. 
When prolirly accomldislied, such studies 

provide a firn, basis for sound financial 
planning, for the wijs, selection and 
orderly sclhedtilirng of improvement proj-
ocls, and for achieving informed public 
support for I le highway irjroveient 
etforts. 

More specifically, a detailed study of 
impirm-nirt needs is lie prolper founda-
lion for a plan.d highway improvement 
prgran,. Such a sl ,dy provides a real-
istic estilne of te improvements that 
will Iw needed over a period of years, 
along with their cost. A needs study, 
when l)rolerly carried out, will satisfy 
the following major objectives: 

(1) Provide an estimate of the total 
nee(led improvements and their costs. 
lt. will also identifv the overall size and 
nature of tle prolem and aid in deter-
ruining the rate of ni tir e r-tomeeable 

the prese.nt and future travel demands 
consilering the overall goals and o1jec.-
tives of the country and its financial 

aili ty to support that prograi. 

(2) Needed iil)rOvement lrojects will 
be, individually identified as to location 
and type of lroposed work so construc-
lion pIrograirs (an be developed from 
the reported needs, 

(3) The need for each improvement 

project. will be d(ocuiented in sufficient 
detail to aid in establishing priorities 
so that the rost urgent rojects can beconst ructed first. 

(4) Provides Government agencies 
with useful data on the needed levels 
of highway revenue and on the equit-
able distribution of such revenues 
among t-, different governmental juris-
dictijns. 
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1. Scope: 
Nationwide-All roads and streets. 

c. Method: 
(1) There are three related factors
 

involved in a study of improvement
 
needs. They are the actual physical im
provements estimated to be needed, the
 
cost of making these improvements and
 
the period of years over which these
 
needs are expected to arise, or in brief:
 

(a) Physical needs 
(b) Money 
(c) Time 

The meaning of physical needs and
 

their cost in dollars is fairly self-evi
dent, but before we can approach either
 
of these, the time element must be ex
plained.
 

(2) Timei Element 
The period of years over which the
 

future needs are expected to arise is
 

quite general at the time of measuring
 
needs. However, this time period be-


comes more specific when the needed
 
improvements are compared with avail

financing and short range construction programs are being assembled. 

The adoption of a planned improve
ment program implies the intention of
 
bringing the Nation's highway system
 
up to an overall level of adequacy. This 
takes time. Financial realities usually
 
dictate that presently existing highway
 
deficiencies will have to be eliminated
 
over a period of years. But during this
 
time other roads will also become de
ficient and they too will need improve
ment. Obviously, any long-term im
provement program based only on 
present needs would fall short of its 
mark by failing to consider the newneeds that would arise during the period
of the program. The needs study pro
cedure can surmount this problem by
 
determining (1) the improvement needs
 
that exist right now, and (2) the fur
ther needs that will arise in the foresee
able future. The intention is that a
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fli!,, mipr,,%enierit prograr can then 
he* Ir,,,, .,t, Im-,t e.e neod within 

t time M4ri(xi vid, and vonsidering 
II I I wilII be available, sofiiit,'. l-It 

liat at t' Ili I()f ft-tt,e wriodha 
nuirl adtijiateI -md sYste i will have 

, i iti .4*t*Jn \l ,tS 

.tti-
3tal rtit'in g edsshoulde, SplecificloiiIt vofl415 sti I

to)e.tiitili,'h i ('on.t ruction tproranm. On)iion rora. Onofn 
esh i haig eedsra ~fit(-(,lih -li,j~ihfirJthVngran n nd]praccarannot 1vary
esalcll-lein tov b ' ni actualiies. anw 
ivIet, rig -to cni14415l must be deter-
ni'ull, in a, nerii]nieanner in order to 

estaili0hi realistic cost policies for 
financing the inpirovenient program. 
'l'This aplproachl permits exploration of 
alternative possibilities in regard to 
Iinto, schedules and financing plans when 
developing a lmg range improvement 
prograun. The period of time that will 
fit this approach will normally not ex-
ceed fifteen years. All long range plans

106 and forecasts are made with the antici-

pation or knowledge that they will be 
periodically reviewed. If adjustmentsare 
are necessary, they are far easier to copewiththahe is o
robem anun-geneity
with than is thr problem of an un-
planned for future which has suddenly 
become the present. 

(3) Categories of Needs 

Once the time period to be covered 
by the needs study has been considered,
the actual determination of needs can 

proceed. The categories into which 
these needs will fall are indicated below. 

(a) Presentneeds: Those that exist 
right now and consist of: 

(1) Present deficiencies on the 
existing road system. 

(2) Present need for new facili-
ties on new alignment. 

(b) utue ned8:Thoehat(d)neds(b) Future needs. Those needs that 
do not exist at present, but will arise 
in the foreseeable future. They con-
sist of: 
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(1) Anticipated future deficien
cies on the existing road ystem 

(2) Future need for new facili
ties on new alignment. 

(4) 	 Establishng a Roadway Rect&gm
 
Analysi
 

Before beginning the analysis of de
ficiencies, it is first necessary to identifyand establish the limits of the sections 

road for analysis. Sections my

from a fraction of a mile to several 

miles in length depending upon the fol
lowing criteria:(a) As a primary criterion, each 

section to be rated should be reason
ably homogeneous in character; that
 
is, it should have reasonably the 'same
 
traffic volume, surface type, width,
 
alignment, and condition. A section
 
should end at the point whee a new
 
characteristic appears, and a new sec
tion should be designated.
 

(b) As a secondary criterion, it is
desirable that a section be of such 

length as to be capable of constituting
 
an improvement project. However,

this is not always feasible if homog i t is t pr eail instanceis to prevail. For instance,
if several short critically deficient
 
sections are interspersed on one seg
ment of road, they should be indi

vidually sectionalized for the purpose
 
of evaluating deficiencies. These short
sections may later be combined into 

on move ep omct intone improvement project during theassembly. Normally, theprogram aseby Nomlth 
roadway sections established for mak
ing the adequacy rating will be used
 
to evaluate needed improvements. 

(c) Portions of a road requiring 
only maintenance to elevate them to
 
standards that are equivalent to those
 
of adjoining sections should not be
 
considered as separate sections.
 

For urban roadways sometimes 
it is not practical to establish new 
sections each time a different char
acteristic appears. This would be
 
especially true in business districts
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where th lemany conditions influencing 
capacity would 11echanging at ever% 
blxk, iI.e., parking estrictions, dire 

tional ditribl'tjil, lpeaklio r 1l rcnt-

ages A I I)Tid traffic signalizatioll, 
vt C. liviefire, practical judgments 

n11W-t be ii ad' ,tekriinc tile fewest 
on llcbr of ..egmi cts withiout. jeopa 'd-
izing tile fort licoming priority anal-

N ,. ''iTie primary factors to be 
c'w-.diId iII this sclcction should be 

thw.-ttHat infliinc the priority rat-

ingI t, Hi greatest degree. Normally. 

lhe.-cwold' be selvice width, traffic 

volume. and -.tructiiral strength. 

(5)Analysis of Present Deflcicncies
5) AamssoPrsnDcccni 
deficienciesof present

The analysis 
involves an 	 iteni-by-itenl comparison 

between a road or structure as it now 

exists and as it should be to serve ade-

quately the needs of present traffic. 
'ypical roadway deficiencies would in-

lude such things as the following: 

(a) Inadequate base or subgrade 
support 

Low grade line or poor drain-(b) 

age 


(c) Inadequate type of surface 

(d) Poor condition of surface 

(e) Narrow surface and/or narrow 

shoulders 
curves(f) Excessi vely sharp 

(g) Steep grades 

(h) Restricted sight distances 

(i)Inaequate traffic capacity
(i) Excessive 	 maintenance 

Typical structure deficiencies would 
include the following: 

(a) Inadequate load capacity 
(b) Structural deterioration 
(c) Roadway 	width too narrow 

(d) Insufficient roadway vertical 
clearance 

(e) Waterway 	opening too small 

(f) Excessive 	maintenance cost 

The definition of just how good the 
road or structure should be to "serve 
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adequately the needs of traffic" is based 
on a predefined set of tolerable stand
ards against which the existing condi

tions are compared. The tolerable 

standards to be deterwined are limit . 

in part. to the financing abilities of the 

government and the wishes of the 

people. 
It is often necessary, when improve

ments are indicated on the existing 
algnment to reduce tolerable standards 

to the absolute minimum as far as 

safety and geometrics are concern-d. If 

it is determined that the road section 

needs to be reconstructed, it will be de

signed to accommodate traffic 20 years
in the future. 

(6) Analysis of Future Deficiencle8 

The analysis of future deficiencies 
involves the process of determining the 

extent and costs of improvements to 

roads now adequate, but which will not 

remain so over tl foreseeable future. 

These future deficiencies may be caused 
by the following two factors: (a) in

creased traffic demand, and (b) deterio

ration of the roadway structure, with 

the passage of time. 

Methods to evaluate these factors are: 

(a) 	 Determine future needs sta
ages of surfaces in
tistically "n-Ing 

place, demonstrated surface lives, and 

averages per-mile replacement costs. 

(b) Determine future needs by de

termining the rate of deterioration of
 
each road section or structure in rela
tion to the number of load applica

tions or work that the road section 
serves.
 

Both of the above methods are based 

on judgment, 	observation, past experi

ence,. and knowledge of the age and 

history of the road or structure in 
question. 

Traffic forecasts are necessary to as

sist in determining the design require

ments for those sections of roads that 

are presently 	inadequate and need total 

107 
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ntnstrlht loll. It is also nec, ary in-
foriisrtion whern evaluating futur high-
way ard et.!:ignH,.ciil]c, requi rrients 
for tli'.,,-dhinjticiei, 'o(r.<castirig traf-

lie is ustiallyN unr ordinary conditions.',lieaslbased oiiil~tn projctiug Jiastatr affivtendsan~srid'111r trafi," t rends 
into Ihe fis11 r,. Irs general. annual 
traflic in,'nras4e are greater on arterial 
roads liar, ,,n lhw.l roads, and greater 
near netroplitan areas than is rural 
areas. Ir aGres whi8 
change i.-; 1t41,e expected irs the character 
or inensit . of landi uis (suburban
growth, for instancv). traffic forecasts 

iased ,olelv'y ,n Iriject ion of past trends 
will niot lx, adeqrsate. Forecasts of 
futisre h'rid is.s will ie neded. (urrent
techlisiuists for ftrttsstI Ing future tratlic 
voliic fithis futunre land use data are 
highly (orsildex, ,and for the present 

an y igineers may have to rely on
their own powers of interpretation and 
judgient in converting data on future 
land use into estiiiated future traffic, 
Frequently, in sitcli cases the prime re
(Ilui ren'nst will be tile necessity for fore-
castinrg aciraely eiougli to recognize
the plan for tn fiture reedl for added 
traffic capacity. 

(7) D'termininq 7 'ype of Improve-
nl'int--Ni'dand its Cost 

Wlenever a need (present or future)
has been determined to exist, based on 
the. prece(ling analytical steps, the next 
sti 1, ;s to determine wlat type of im-
lp'"%'visert will be needed. This may be
anytsing froin resurfacing or minor 
w(idening to a completely new facility 
ani will be based on the nature of the 
deficiency and the design standard re-
quired to serve present or future traffic,
With the type of needed improvement 
known, the cost, of this proposed iri-
provenient can then be estimated. The 
cost is based generally on historical 
contract prices for the type of work and 
modified according to quantities of ma-
terials involved, availability of ma-
terials, or unusual conditions related to 
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a specific proposal. The price i3 fre
quently computed on a cost per mile 
basis for roads and a cost per square 
foot, basis for structures. An allowance 
for preliminary and construction angineering should be included. The engi
neering allowance is often determined 
as a percentage of the construction cost. 
Right of way cost, if applicable, may 
be similarly determined. 

VAY FISCAL STUDY 

(a) Purpose: 
The purpose of a highway fiscal study


is to assemble and analyze data concerning
 
past, present, and possible future revenues
 
for highways. The sources and the distribution of revenues are analyzed to
 
determine if the financial 
 burden and
 
revenues are distributed equitably. The
 
study provides top management with data
 
on 
which to base decisions concerning the
 
size of the highway program, distribution
 
of funds, and sources of revenue.
 

(b) Scope 
Just as a road and street system is

thoroughly linked together at all levels of 
governmental jurisdiction, it is necessary
 
to study the highway finances of all levels
of government in order to fully define the
 
fiscal problems and to determine possible
 
solutions. The sources of financing of the
 
total highway program, i.e., administra
tion, planning, design, construction, main
tenance, policing, etc., should be included.
 

(c) Method: 
The methods of obtaining existing high

way revenues are 
 reviewed. Statistical
 
data showing past and present revenue
 
collections and distributions are coilected
and tabulated. The revenue receipts from 
different sectors of the economy (users 
and non-users) and from different classes 
of users (automobiles, buses, trucks, etc.) 
are compared to the benefits and costs due 
to each to determine if each is paying a 
fair share. Other methods of revenue 
sharing may, also, be evaluated. 
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Fn,-st.s are mlale of future revenue validity and adequacy. Specic rcom

that 111ght I*- .xX'ted if existing revenue 

laws are mntilu(e.4. all( front new sources 

if the revenue laws were to be changed. 

mendations for repeal, modification, or ad
dition are made when the existing laws 
do not meet the tests or provide the necos

Fore,'ast revenues art voinpared with esti- sary needs of the transportaition system. 

uiated piresent and future highway needs 

and seve.ral Iteiate possilIilitles of finan- B. OUTPUT: 

cing the highway program are ideveloped. 
S,,icific reeouim itrehed solutions are usually 
included. 

1. THE LONG 
PLAN 

a. Purpose: 

RANGE HIGHWAY 

9. STUI)Y OF II(;IWAY LAWS The highway needs study has deter

(a') ,utrl,ose:' 
Ffli'ient highway uunigeument requires 

aihliuate legislative authority which 

clearly ,hesigcnates responsibilities at each 

g( veriuient level. Most of the existing 

highway legislation has prollly been ac-

cuuulating l)iec('e by piece, over Imany 

years. Much of it is probably out-model 
and seriously handicaps high- ay progress. 

There are usually dulplications, conflicts, 

muiiguit ies, amd serious omissions. 

A highway laws st udv is for the l)urpos 

of examinin g existing laws, identifying 

l)rot)lems. and suggesting solutions with 

the end result being a miodern, efficient 

body of highway law. For example, these 

laws should clearly define financial and 

operational responsililities for each level 

of goernment, and procedures to equitably 

(tistrilute the tax barden. 

rined what highway improvements will 
be needed over a period of years consider

ing the overall goals and objectives of the 

country and its financial ability to sup

port the program. Now the process of 

long and short range programming is to 

take the data front the needs, financing, 

and priorities studies, and convert these 

data, using practical considerations into 

an actual construction time table. 

Among the projects the needs .tudy has 

shown to be eligible for the long range 

program, many will warrant immediate 

construction. However, financing realities 

may require that the backlog of present 

needs be accomplished over a period of 

years. Since some of these needs will be 

more critical than others, it is essential to 

sort out the needed projects in priority 

sequence, so the more urgent ones can be 
scheduled for earliest construction. Be

109 

(b) Scope: fore establishing priorities, all roads must 

The study should consider Jhe adequacy 
and interrelationship of highway laws at 
all levels of government. This does not 
mean that it should "nelude a detailed 

be functionally classified. Therefore, 
separate priority lists can be drawn up 
for each class of road. 

While the short range program is pri

review of the existing laws of every lower marily concerned with construction to be 

level of government, but clearly designated 
levels of authority should be provided for 
each level of government. Model codes 

accomplished during the next three, four, 
or five years in the future, the long rarge 
program includes all work proposed to be 

and ordinances could be prepared in order accomplished by the long range highway 

to assist local governments in their efforts 

to update their laws. 

needs and financial plans. These projects 

which are listed by the approximate year 
for construction (probably 5th to 20th) 

(c) Method: 
A thorough search of existing laws, de-

are not as firm and more subject to change 
from projects in the short range program. 

crees, and regulation is made. Each pro-

vision of law is examined to determine its 
However, it does provide as accurately as 

possible, using available information, the 

13 
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construction time-table to be accomplished Process. (b) o u ca 1: ' within the Period of the long range finan-weetscont an4 e adsr~%Cial plan. 

Showing the approximat, year for con-
struction will serve two purposes. First,
it gives the taxpayers evidence that 
worthy projects have received individual 
consideration. It will, also, give them an.

rojideaof when they can hope to see the 
projects, in which they are interested,
built. Second, it accomplishes a prelinii-
narysorting whiclf-will sini--ifthe i-n-
nual task of selecting projects to add each 
year to the short range program. 

b.Scope: 

The long range highway plan should be 

nationwide and include the general road 
plans for all levels of government, 

c. Method: 
As indicated above, the highway needsstudy has determined what highway im-

provements will be needed over a period
of years. Subsequently, these needed ir-provernents will, need to be placed into 
a construction time-table, using a priority
procedure. These projects should first besubjected to a p)riority analysis from a 
pure engineering point of view. This 

-. method of Priority analysis contains threefeatures as outlined below: 
(1) Se"vice Rating: The service rat-

ing attempts to evaluate the importance
of a road in relation to other roads of 
the same classification, assuming two 
roads of the same class have the same 
degree of physical inadequacy, the road 
having the gremater service rating would 
warrant earlier improvement. Traffic
volume is one measure of the impor-
tance of any road. (a) In establish-
ing the servie rating for all urban 
roadways and for-rural arterials and 
collctortraffic volume criterion alone
should,,be sufficient, as other measures 
of 'road importance have already been 
given consideration in the classification 

or comprehensive enough to inicatethe 
total importance, of the rotd J ,'2 
factors may ntied to be consideredaTheftfactors iclude
 
served, service to mail, or bus routa,etc.
 

(2) C nditim Rat""h... 
rating expresses the extent to which the
 
road (or structure) is deficient, in
 
terms of a numnericalindexThis

merical ratingi-s lljtake.fromthe
 
highway adequacy study. ,If t'-roads
 
are equally important, that is they have
 
equal service ratings, it seems logicalthat the road: having the lower condi
tion rating "should be impredfirt
 
The extent of the individual d ,fi rs
 
that have been determined lduiinie
 

adequacy rating Process providesI the
 
basis for the condition; rating.
,fet roadway or structure,!wouldA perh]ave 

a condition rating of 1o. Point values
for deficiencies arededucted from this' 
score. For examp~le, aroad with a con

dition rating of 60 is in bettercondition
 
than a road with a rating of,40, 
 dividual deficiencies of differet indsare 

measurediand added together into one
 
rating for each road section. - '""J
(8) Prio'ity/' A'nalysai:TheMna 

"Measuring Improvenient Needs and 
Priority Analysis" presents a method " 
for mechanically making a priorimtt 
ing for each section of hijhwaybased . ' 

upon "service" and "'condition,"it 
should be pointed out ,' e e that thepriority array though' e ni a 
by itself determine co'"a ''L'"""""N , ongrain, There arerea ' ays pracia.cnp.ctial o ' 

siderations involved whiclh '. tbe 
evaluated by any type rtJnjeiAo, f or-r 
mula" and which -M' " ,be . tk 'in0 

' account. hese co~n "em
 
elude such things as desii"-eto e 
construction along a ee
 

o
graphical distribution ?' '',' 

,14 
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III. SHORT RANGE PLANS 

A. INPUT that are included in a short range plan, 
of five years or lssi, however, should be 

1.C'OtRlDOR STI)IES 	 describedt in more detail in order to allow 

a. 	! , the right of way studies and preliminary 

'stNpes for fit engineering proc sufficiently in adof sttes are pur- to d 

I i.N.4 of aw rinVrgl).44 iti 4'uastjons as to vance of construction. 
tht4 14wation of a highway within a corri- Thi, different pha-s of planning might 
dor.' i, h r of land.vdgre of accvs.s be catogorized as follows: 
"t1)(1u, 1,t,'. '11h4W' tudh.ie tirt, nornally 0 -ong range plans--nationwide 

Sittgu .. (hI'thluu t uJehighwray hlwuat(lV 0 Short range plans-route or routeI. 	 i 

:! ant design i!11144'4utCly sectiongt,',i'r& fcatuures 

IN-fiorV 51itufg to IreIarv tOw. ettailed
 

, . tti't ii IOaldcst ilmlit ' Construction plans--single project
ritji'!t I lan ''i ., * 

for Irojv'4t.s withi O tor(ilor. For example, a long range plan might 

show that a high type facility is needed
). Scope:
'Iivse t VJ)5 tf S .isar u a II ii--	 between two large cities. As the time for 

construction approaches, say within five 
1t14 I to a t'rrid1or whi ih is connecting years or less, it is necessary to make some 

tr flhl4 rvt4rs, ow itel. precise details ofslia1 gj, g1i tO a nhutw decisions about the lo
ingiv gniqhu tvL k'th5 tlilt' ('oblvint-;. cation and design. Examples of questions 

rolutle l ~iisi mitoI lr 'nms that may 	have to be resolved,11are:i'l'yltic'al5'Vi'n'alst udthudie's ta add ,to thle lnoriail 

national lulilin g stuth'w:) that may 1w (1) Should the route follow the pres

for short range, planning include: ent alignment or another location?
nledi 

(2) Should the design be a freeway
(1)Spcial () & I) studies for snall 

with complete control of accees, or an 
anas for sie'ilie purposes.

(2) S econoili( 	 expressway with partial control of ac4't't 	 studies. 
() Aerial sur.veys, etu , 	 cess and with intersections at grade? 
(3) Aerial surveys, etc. 	 (3) Should the new road pass through 

v.Method.' intervening towns or bypass them? 

The' muitimwide highway planning op- (4) Can the existing roadbed and 

erati.o-n som'h as road inventory, adequavy pavement of the route serve as two lanes 
ratings8, traffic studies, highway elasifea- of a new four lane divided road? 

tion, aml ?wed studies, etc., form the basis These kind of questions cannot be an
4
for the preparation of long range plan. swered on a project by project basis. They 

As was pointed out previously in the long must be answered for long sections of road 
range planning -;,ction of this report, at one time. To answer thee questions, 
highway improvement planned for 10, 15, it is usually necessary to collect more de

or 20 years into the future is very geneal. tailed data than was collected in the na-

It would not be possible, or even desirable, tionwide surveys. It is very probable at 

to develop detailed information for every this time that additional traffic origin and 
project. in a 20 year plan. The projects destination data are needed as well as 

15 
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more slmwific detailed roadway inventory 
data. Additional aerial surveys, economic 
stu(lies, etc., of the corridor being aimalyzed 

, may also be neesded. 
In most instances it is not feasible to 

gather such detailed information as is 
needed for a corridor study on a nation
wide basis blxwause: 

(1) To do so would greatly delay the 
date of completion and increase the 
complexity and expense of the natioual 
surveys, 

(2) the ata may not be needed at 
all in many ase;. In other cases it will 
nt be needed for 10, 1, or 20 years in 

the future, and it is quite possible thatanalysis needs will have changed by
then, and the ldat may be obsolete and 
ofte, nthedat e, oof
of little, or no value, 

(3) Collection of the special data in-
dividually for each corridor study per-
mits the design of each study to be 
made exactly to the needs of that par-

112ticular orridor 
Once the corridor study has been com-

pleted and answers to the above types of 
questions have been found, it is possible 
to begin the preparation of construction 
plans, specifications, and estimates, and 
the acquisition of rights of way on a 
project basis. This process is described 
in the following section IV-Constructim 

2 ns. 
2. BUDGET ANALYSIS 

'k.Purpose: 
The purpose of the budget analysis is 

to make a fairly precise analysis of the 
current financial status and the expected 
income and expenditures of the next five 
years period. This analysisto permit 	 is necessaryrealistic short range planning 
toermi realstucti, rad y pmainte
for new construction, roadway msufficient 
nanz~e, and the other operations of the 
highway agency. 

The fiscal study described under Section 
II, Long 	Range Plans dealt with a long 
period of time and cannot be as precise 
as is necessary for the short range plan 
for the immediate future. 
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b. Scope: 
Normally, this type of analysis is made 

by each highway agency for its own op
erations. The analysis should include all 
types of incme and expenditures incred 

by the aency. 

. MetA od. 

The first operation would be a comple 
accounting of the present financial satus 
of the highway agency. This includes 
studying the assets, liabilities, (unpaid 
contract obligations, unreceived income,etc.). The second step would be to make 
estimates of income and expenditure for 
the short range program period. This 

period may be for two, three, four, or five 
years in the future, as desired. Estimates 

income should include all sources of allanticipated income such as taxes, tolls, 
bonds, loans, etc. Estimates of expendi
ture should include all anticipated ex
penditures for all purposes such as con
struction, maintenance, administration, 

engineering, right of way, policing, debt 
retirement, etc. 

The results of the analysis described 
above should give a fairly precise estimate 
of the types and amounts of funds that 
will be available each year (or even by 
quarters of each year) of the short range 
program period. The available funds and 
the highway needs can then be evaluated, 

compared, and balanced. 

B. OUTPUT 
1. FIVE 	YEAR PROGRAMS 

a. Purpose: 
is The purpose of the five year program 

i o toproj firbuofawitinpractical, 	of the projects to be built within 
the next 	 five years. This will provide

lead time for establishing anorderly flow of survey, design, right of 

way acquisition, and construction activity. 

b. Scope: 
Nationwide--The analysis should in-. 

dude the general road plans for all levels 
of Government. 
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c¢.
MetAo.. 


The method of establishing priority
analysis for short range prograrns is much 

the sanie s for long range program~ing, 
However, the short range program is 
primiarily concerned with the project. in 
which construction is to be initiated within 
the next five -ears in the future. Eath 
year the short range program will be re-

viewed and projects moved up aocording
to plan, subject of course, to ay adjust

ments that may be necemry due to modified circumstances. Also, as them projects 
move ahead in schedule, a new group of 
projects must be selected and advanced to 
the short range program. This will be a 
continuing process to continually keep a 
list of projects to bo constructed during 
each of the next five years in the future 

17
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IV. CONSTRUCTION PLANS 

A. INPUT 	 (3) Determining design features of 
1. PREIIMINARY ENGINEERING roadway and structures. 

(4) Determine the necessary public
a. 	I'urpose: utility adjustments. 

Preliminary engineering determines the (5) Test and determine location of 
precise hlation of the rond and the stru- construction materallL 
tiral ard geomietric design features. (6) Estimate quantities of materials 

1. Scope. 	 needed. 
Preliminary enginecring is normally (7) Prepare average unit prices of 

done on a project Ihasis. The length of a materials to enable estimating the cost 
project may vary greatly. For example, of tle work. 
s(me projects may be less than a kilometer 
in length where others may be many 2. RIGHT OF WAY 
kilometers in length depending on the a. Purpo8e: 
available funds, complexity of the work, The purpose of this work is to study the 
nature of the work, etc. Typical types of right of way aspects of the project, make 
studies that are needed to accomplish pre- recommendations for the solution of right
lininary engineering include: of way problems, and to acquire the rights 

(1) Location Surveys 	 of way necessary for the project. 
(2) Soil sampling 	 b. ,Scope: 
(3) Maverial investigation 	 The right of way phase is normally 
(4) Bid price statistics 	 conducted on a project basis although oc

c. Method: casionally it is advisable to acquire right 
After the long range and the short of way in advance on sections which are 

range planning processes have established longer than individual construction pro
the highway functional classifications, set jects. Some right of way studies which 
construction priorities, established general are more broad and general in scope are 
design criteria for each road section, de- necessary during both the long and short 
terined fairly precise highway locations range planning processes. These broad 
within th'v corridor, and set the project studies are made to ensure that adequate 
limits, the work then enters the prelimi- right of way will be obtainable and that 
nary engineering )hase. The preliminary the planned general criteria and highway 
engineering work will establish the exact locations are feasible from a right of way
 
geometric and physical design features of point of view.
 
each project. This includes such work as: c. Method:
 

(1) Determining exact line and At the same time that the preliminary
grades engineering studies are underway the right 

(2) Determining intersection and in- of way department can be preparing maps
terchange design and locate points of showing the ownership of the property 
access. along the general highway location. 

18 



Compendium 15 

Studies can be made of recent land trans-
actions in the area. These will aid in 
establishing a fair price for the land to 
be taken for the highway right of way, 
As the final location of the highway is 
being established, it is necessary to have 
f9lose cooperation between the preliminary 
engineering department a the rig t of 
way department in order to avoid conflict 
between design and right of way consid-
erations., After the location of the ,r.d 
is firmly established and the nec6&ary 
right of way adequately determined, the 
right of way department can begin ap-
praisal, negotiation, and acquisition of 
the right. of way. 

B. OUTPUT 

1. PLANS SPECIFICATIONS AND ES-
TIMATES 

a. 	Purpose: 
The purpose of the plans, specifications, 

and estimates is to serve as a basis for 
soliciting bids and to describe the work 
so that the contractor can construct the 
road in accordance with its design. 
b. Scope: 

Text 4 

Plans, specifications, and estimates am 
prepared on a project basis and in sam 
ficient detail to accurately dmcribe and 
control the work. 
c.Meto: 

Meto 
Construction plans normallyconsisto 

plan and profile sheet and detail drawings 
If r . 

signs, etc. Sometimes two or three, or P 

more sets of plans are prepared at differ- . , 

ent stages during the design process. 
These might be called route location plans, 
preliminary design plans, right of way 
plans, final design plans, and as-con
structed plans after the work is com
pleted. 

Standard specifications normally con
trol most of the work but it is usually 
necessary to prepare supplemental speci
fications and special provisions to cover 

the specific details of each project. 
- Estimates of materials prepared during 

preliminary engineering are used by the " 
contractors in preparing bids. Estimates 
of cost prepared during preliminary engi
neering aid the agency in evaluating the 
bids received from contractors. 

......... 
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RGURE 1 

Outline of th. 

Highway Transportation Planning Process 

INPUT: OUTPUT: 
Phase I 	 Road Inventory The Long Range Highway Plan 

Traffic Surveys 
Highway Classification 
Adequacy Ratings 
Highway Statistics 
Transportation Goals 
Evaluation of Road Improvements 

Needed (Present and Future)
 
Highway Fiscal Study
 
Study of Highway Laws
 

Phase II 	 Corridor Studies 5 Year Programs 
Budget Analysis 

116 
Phase III 	 Preliminary Engineering Plans, Specifications, and Estimates 

Right of Way 

20
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Guide for 

MANUAL OF INSTRUCTIONS 

for 

ROAD INVENTORY 

1976 117 

NOTE: This text has been reproduced with the permission 
of the Federal Highway Administration, U.S. Department 
of Transportation. 
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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 accompanying computer programs 
were developed to provide guidelines for establishing a system and the basic 
data collection programs and analysis that are a necessary beginning for 
accomplishing such a planning process. This series of manuals includes: 

1. Outline of the Highway Transportation Planning Process 
2. Guide for a Manual of Instructions for Road Inventory 
3. Guide for a Manual of Instructions for Traffic Surveys 
4;. (;uide for a Functional Classification of Highways 
5. Guide for a Manual for Highway Adequacy Rating 
6. Measuring lighway Improvement Needs and Priority Analysis 
7. Computer Program User's Manual 

It should be acknowledged that many of the procedures as described in 
thes, manuals have len taken from, or patterned after numerous published 
sources. Included in thuese sources are publications of the U.S. Federal 
Highway Admin ist rat ion, State Highway Departments and the U.S. National 
Association of County Engineers. 

The planning of a highway improvement program should start with a 
foundation of knowledge about nature andthe physical use of the existing 
road system. This information is obtained during the inventory process.
This manual describes in detail the process for collecting the physical details 
of the highways. This information will subsequently be used to classify the 
highways and to analyze the needs and deficiencies, and to formulate the 
improvement program. 

The highway inventory also provides vital information that is needed 
for the coordinated data system. Any physical object that is permanent and 
easy to identify along the road may be used as a reference point to locate all 
roadway oriented data. The location of these reference points are determined 
during the highway inventory. 
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CHAPTER 1-GENERAL CONSIDERATIONS 
A. 	 OBJECT OF THE MANUAL structures, and other items discussed in this
 

The (object of this manual is to instruct the manual. The data obtained will be used in
 
j)ers,,rel working, on the inventory of the the determination of highway needs and in the
 
iigliway . ind provide uniform cri- preparation of highway improvement provste, to 
teril, for ,(.(imlliiiig the task in a syste- grams. These data can also be used to make
 

il( .tn(,ouic m er, accurate delineation of the road surface sys-

Ak copy will he given to each employee terns, surface types, and special information
 

workilli ()n tle inventory, and he will be ex- on inap,.
 
pected t) stu'l'y t le mianual in order that lie C ORGANIZATION
 
will le aware of the work lie has to (10.
 

Wln alditionial information or instructions Management of the road inventory program
 
are needed. the emrloyee should ask his ima- is normally in the central office of the highway
 
mediate suwperv'ior for assistance. The super- department. This results in more uniformity,
 
visor is resl)onsilele to see that all of his efficiency, and better coordination.
 
emlovees have received all of the necessary 	 1. CHIEF OF ROAD INVENTORY SEC

addit ional in format ion. 	 TION 
Changed circunstances. requirements of the 	 He is in responsible charge the roadof 


work, or new 1)oli(ies, may make revision of, inventory and is assisted by staff members
 
or ahdition to the manual necessary. In case in charge of various phases of the work.
 
of revision. tle new procedures supersede and
 
relplace the old procedures. 2. DEPUTY CHIEF OF ROAD INVEN-


In order to assure that all users of the TORY SECTION on
 
manual receive all revisions, the inventory He acts as deputy or senior assistant to 
section of the central office shoild maintain a the Section Chief and acts for the Section 
distrihition list containing the names of all Chief i his absence. It is probable that 
)ersons who have received the manual, this maji may also serve as assistant chief for
 

emphasized FedCprtos or assistant chief for
It should lie that the infornia- Office Cperations, as~Field Operations.
ion being collected as described in this ninual 

was (lesig ed for a particular country. The 3. ASSISTANT CHIEF FOR OFFICE 
Field Inventory Forms may be changed to OPERATIONS 
reflect the data requirements of an.• country. He has charge of the office operations of 
However, such changes will accordingly re- the road inventory program. He super
quire modification of the computer programs 	 vises the draftsman and office analysts. He
that were developed to analze these data. 	 prepares and supervises the analysis and 

inspections of field data sent in by inven-B. PURPOSE OF THE ROAD INVEN- tory parties, and secures and accounts for 
TORY office supplies. 

The purl)se of the road inventory is to ob- He coordinates the flow of work to and 
tain data for compiling statistics and solving from the automatic data processing division. 
problems regarding the amount and the char- He answers requests for information regard
acteristics of the several types of roads, streets, ing road inventory data. 

121 
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4.A.SI'.NT ('llEFF FOR FIEI)
( )IEIZ.Ti( N'SThey 

lIh I, In charp. of field inventory opera-
tions ie a.signs the work for each field 
party and provides themn with the necessary 
equipinrt, supplies, and haaps. I)uring the 
progrev-- of the work he will prepare a 
weekly irogress repor'. lie is responsible 
for the progress of the field work. He 
niaintair, equipment records and is respon-
.ilh, for the nonexpendalle property used 
dring th1v field inventory, 
lI,assigns personnel, making changes and 

replacennents in assignments and schedules 
when necessary. lie keeps in close contact 
with the field oerations, follows the pro-
grre., of the work, notes the location of the 
crew, arid rakes (or causes to be made)
regular inspections in the field. The results 
of the inspections are reported to his super-
visor, the Chief of the Road Inventory 
Section. 

5. IN,"PE('TOR 

One or more inspectors may be appointed 
to inspect the work of the field parties. The 
Inspector closely follows the progress and 
the location of the work so that he can con-
tact each party in the field without delay. 
lie inspects the work as to rate of progress, 
Coml)leteness, accuracy, and is responsible 
for other tasks as assigned by his supervisor, 
the Assistant Chief for field operations. 
6. 	I'ARTY CHIEF 

lie is resl)onsil)le for the field work per-
formed by his party, the notes recorded in 
the field and the equipment assigned o him. 
The other members of the field party work 
under his direction. His immediate super-
visor is the Assistant Chief for Field Oper-
ations. lie will report the progress of his 
work weekly, 
7. ASSISTANT PARTY CHIEF 
He acts as the Assistant Party Chief and 

assists the Party Chief in making measure-
ments and in defining or determining the 
location of the routes being inventoried. 
Normally lie will be an employee of the 
District, or Field Office (in order to be more 
familiar with the immediate area). 
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8. 	 DATA ANALYSTS
 
are in charge, under the supervision
 

of the Assistant Chief for Office Operations,
 
of preparing field maps and data forms for
 
inventory 
 parties, checking the field data
 
forms when received in the office, and mak
ing such special reviews, analyses, or reports
 
as assigned by their supervisors.
 
9. 	 DRAFTSMAN 

He drafts such forms, tables, graphs,

charts, and reports as assigned by his super
visor. He also, when not doing drafting
 
work, may assist in the checking and anal
ysis of data. He prepares maps for use by

field inventory teams and also drafts of
 
maps showing graphically the progress of
 
the field inventory.
 
10. DRIVER 

Under the direction of the Chief of Party
 
he drives the car and performs other duties
 
such as cleaning and servicing the vehicle
 
and checking the tire pressure. (In some
 
cases the Assistant Party Chief may drive
 
the vehicle.)
 
11. 	 HOURS OF WORK
 

The hours of work and the working con
ditions for field parties are c3tablished by

the central office. The weekly report, to be 
submitted by the Party Chief, will report 
the hours worked. 
12. SAFETY 

Road inventory involves operation of a 
vehicle at low speed including frequent
stopping and starting with personnel getting in and out of the vehicle, making 
measurements, and crossing traffic lanes. 
These actions can be extremely .hazardous. 
In the interest of their own safety, and that 
of the motoring public, field parties must 
comply with all traffic regulations. Safety 
devices and practices will be prescribed by 
the central office. 

Safety 	devices include: 
a. Flashing lights mounted on top of
 

the vehicle.
 
b. Flasher unit to operate the 4 direc

tional turn signals on the vehicle simul
taneously.
 

c. 	 Two red flags for use by the field
 
crew in controlling traffic.
 

2P 
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d. Safety vests in bright red or orange 
tW Ie worn by all members of the field 
party. 

13. EQUIPMENT 

The basic euipment for each field rwasiclu 
 fofor 

shiall include: 


a. A vehicle equipped with a trip odom-
eter which will record to 0.01 of a kilom-
eter. 

b. Measuring tapes of 25 and 50 meters 
each. 


c. Tire pressure gauge. 
d.Collapsible level rod (or other device 

to measure vertical clearance), 
e. Four clipboards for note sheets. 
f. Camera (with case and built-in light 

meter). 
g. Chalkboard. 
h. Drafting triangles (2). 
i. Drafting pencils and pencil pointer, 
j. Engineer's scale. 
k. Protractor (180o). 
1.Survey Pins (5).
in. Hammer. 
n. Shovel. 
o.Tow chain, 
1. Wood stakes (25). 
q. Maps and aerial photographs of area 

being inventoried. 
r. Data forms. 
s. Chalk. 
t. Envelopes. 
u. File folders, 
v. Spare tires (2). 
w. Electric bulbs. 
x. Vehicle tool box. 

D. INSTRUCTIONS TO PARTY CHIEF 

1. PARTY CHIEF 
He is respunsible for recording all notes 

of the inventory. Data for roadways, struc-
tures, railroad crossings, tunnels, and ferries 
will be coded on special forms. Additional 

information can be included in the comments 
section or on the maps as necessary to pro-
vide a clear interpretation of the data. A 
carbon copy will be prepared of each data 
sheet (to insure against possible loss of the 
original in the mail). He will prepare a 

3 
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weekly report of work performed, and he
 
will include a tentative itinerary for the
 
following week.
 

He will schedule each day's work, follow

ing in general the broad itinerary prepard
his team in the central office. Location
 

of towns, weather conditions, progress of
thawork, etc., all must be considered when
 
scheduling each day's work.
 

When unfavorable weather prevents field
 
inventory, he can do other things, for
 
example:
 

a. Procure necessary office data from 
local authorities. 

b. Review notes on work to be done 
and/or completed. 

c. Service the vehicle and make any 
necessary- repairs. 
In case of serious problems of any kind, 

he will contact the central office for instruc
tions.
 
2. MAPS 

He will use the lateit available editions
 
of highway maps. Supplemental maps
 
showing some areas in enlarged form will
 
be included. Aerial photos should also be
 
used when available.
 
3. NUMBERING OF ROADS 

The existing system of route numbers for
 
the national and provincial primary roads
 
will be used. Routes which have names will
 
be assigned identification codes for use in
 
the road inventory data system.
 

The central office will devise a system and
 
assign numbers to those routes which do not
 

presently have numbers. 

4. ZONES 

For the purpose of planning the work, 
zones may be established to define the areas 
of work for each field team. Limits of work 
zones will be defined by provincial or dis
trict boundaries, major highways,railros, 
ivers, o the pround. 
identifiable on the ground. 
5. FIELD NOTES 

Field data are to be recorded in a neat 
and orderly fashion. The field data sheet 
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is a "elf-coding" form which will be used 
by key punch operators. For this reason it 
is very important that the data be entered 
neatly and legibly in the field. The data 
should be com;pletely and accurately re-
corded at the moment they are obtained. 
"Putting off until later" the completion of 
the field notes is an unacceptable practice. 

There should be no erasures or "writing 
over" errors on the data sheets. Errors 
should be "lined out" and the data written 
in correct form on the next line. 

Each day's work is to be started on a
separate data sheet, and also a new sheet 
must be used when inventorying a different 
route or in a different province or district, 
The identification data in the heading of 
each form should be filled in completely 
before proceeding to record the inventory
data. 

6. NTjMBERING OF PAGES 
The sheets will be numbered consecutively 

to show the number of sheets used each day. 
124 Each type of form and each route will be 

numbered separately. After the field sheets 
for a complete route have been assembled 
in the office, they will be numbered con-
secutively from the beginning to the end of
the route, with separate numbering for eachtype of form. 

7. DISPOSITION OF FIELD NOTES 
The Party Chief will send by registered 

mail, the original copy of the field data 
sheets to the central office at the end of each 
week. The carbon copies of the field data 
sheets will be retained by the party chief 
and brought to the central office on his next 
visit. 

Exposed film will not normally be sent 
through the mail but will be picked up by 
the inspector or brought in to the central 
office by the party chief on his next visit, 

E. INSTRUCTIONS TO ASSISTANT 
PARTY CHIEF 

He will assist the Party Chief in taking 
measurements and photographs and such other 
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tasks as the Party Chief may ruqMet. As he
 
is well acquainted with the roads and oom
munitiee in his district, ha will be wexted to
 
advise the Party Chief &qto the oorrect rout
ing or location of the road, He will be ex
pected to assist in choosing locations for
 
overnight stops, making hotel reservations, etc.
 

F. INSTRUCTIONS TO THE DRIVER 
He will see that the vehicle is maintained
 

in good running order and at all times sup
plied with fuel, oil, and water. Tire pressure
 

will be checked at least once-each day, using
the tire gauge furnished to the field party, in 
order that the odometer measurements may be
 
as accurate as possible. Lubrication, oil
 
changes, and other service 
 is to be done in
 
accordance with the vehicle manufacturer's
 
recommendations.
 

The driver will keep to the right within the 

traveled way, driving parallel to the right
 
edge of the road. DO NO.T STOP IN THE
 
TRAVELED WAY. When it is necessary to
 
stop in order to take measurements, or for any
 
other reason, move the car to the right shoul
der out of the traveled way. On a bridge, for
 
example, the odometer reading can be noted
 
as the vehicle passes the beginning point ofthe structure. The vehicle can continue movtesrcue h eil a otnemv
 
ing over the bridge to a point where it 
 canmove out of the traveled way before stopping.
If necessary stops are very frequent, the ye
hicle can be driven slowly on the shoulder, 
thus avoiding excessive turning on and off the 
road. The amount of error introduced into 
the odometer readings by moving to the shoul
der for each stop is negligible during a normal 
rural road inventory. Do not forget the oafety 
of the crew and the traveling public coma 
flrst. Look carefully forward and to the rear 
before slowing, stopping, or entering the traf
fic stream. For example, do not leave the 
vehicle standing with the doors open when 
taking measurements. This is a safety precaution. See that the vehicle is locked when
it is left unattended. Keep all instruments in 

their cases or boxes and out of sight as much 
as possible. 
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G. THE INVENTORY VEHICLE 

1.TIHE VIIIICIL: ANI) ITS EQUIP-

N1ENT 

T"he vehicl sImilibe StatIn wagon ort a 
ot her type with eatngW capacity at least 
eilual to a sedari. It will have a closed body 
and f,,ur ,tr,,. It will th identified a. an 
offl'ill govel'tli t vehle. 

In a lllitiin t', t he usual odolneter. the 
vehicle will lIe eipijpedl with an odloiitir 
which will regit-r frip lengith accurately, 
realing toii.oil of a kilonreter. The tires 
which i'oltr(.t ohlortert hi readios sl-hild 
1e Nirt ill new tir>. aduial vord tire> 
inorlwirating laiver.- f steel cords are often 
used it iolhrov'e the a'curtc \ of the odoi-
eter. Tests have .h-m vi t heetins are far 
silliterior to reguIar tiris for i roving thlie 

accurat'v of the odoiteter for measuring 
distance. 

2. OI)OMITER TEST AND TOLER-
A N (E 

All field inventory personnel should be 
thoroughly acquainted with the factors 
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which affect accuracy of odometers. Before 
starting an inventory, the supervisor shall 
see that the odometer readings can be relied 
upon to register accurate road distance. It 
shall be the duty of the inspector, or the 
assistant chief for field operations, to per
sonally supervise the test of the odometer. 

The tire pressure is to be checked by the 
same gauge that has been furnished to the 

party for use in the daily checks of tire 
pressure. With the tires thus inflated, he 
will have the car driven over a measured 
distance of five kilometers or more, and the 
error noted. If the test shows the odometer 
to tx, inaccurate (variation in excess of 2%) 
and the error cannot be eliminated by a 
change in the tire pressure, change of tires, 
or adjustment of the odometer, a new odom
eter should be installed in the vehicle. 

The odometer check should be repeated 
approximately once each month during the 
inventory. A record of the odometer tests 
will be kept in the central office showing the 
percent error. This record may be used 
later in applying correction factors to dis- 125 
tances obtained from field notes. 

5 
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CHAPTER I-INVENTORY PROCEDURES
 
A. GENERAL 

This chapter decribes in detail each item 
of the field data forms. Many examples are 
providet to illustrate the intent of the instruc-
tions. The instructions are provided in this 
form in order to be easily understood and to 
illustrate both the basic concept and the spe-
cific codA for each item of data. Fr-, item of 
data will be recorded by its code. The field 
forms will be given to the key punchers di-
rectly, after only a cursory, manual review in 
the office. 

In order to minLaize errors the writing of 
coded data and notes must be very clear. Ad-
ditional information written in the "corn-
mnents" section can be very useful for solving 
proleins or interpreting unusual situations 
encountered in the field, 

Form INV 1 is used for recording data on 
undivided roadways (without center medians). 
Short sections of median, such as are found 
at. channelized intersections, are not measured 
or recorded, and Form INV 1 may be used to 
inventory these sections. In other words, it is 
not necessary to change to Form INV 2 for 
such short sections of road with median. 

Form INV 2 is used for recording data on 
divided roadways, such as freeways, express-
ways, or toll roads, with center medians. 

Form INV 3 is used primarily for recording 
data on bridges and culverts. It is also used 
for recording pertinent items of data for other 
structures or events such as: high tension lines, 
overhead pipe lines, overhead conveyors, sign 
bridges, pedestrian overpasses or underpasses,
dips (sudden sag) and toll collection booths 
For major structures all columns on Form 
INV 3 should be completed if possible. See 
Sample Form INV 3 in the "computer pro-
gram users manual," which identifies the data 
fields usually completed for the different types 
of structures. 

6 

Form INV 4 is used for recording data on 
railroad grade crossings. If the intersection 
of the railroad and the road has been separated 
by a bridge then Form INV 4 is not used but 
Form INN' 3 is used to record the data for the 
bridge. 

Form INV 5 is usd for recording data on 
tunnels. 

Form INV 6 is used for recording data on 
ferry crossings which form an essential link 
in the road network. 

Form INV 7 is used to record supplemental 
data on extensions of national and provincial 
highways in urban areas. (It is not intended 
that this form be used to record data for an 
inventory of local city streets.) Form INV 
1 or 2, depending 'ipon the form that is being
used when entering tho urban area and whether 
it is an undivided or a divided road, will be 
used to record he basic roadway data within 
the urban arawc. For this inventory an urban 
area is defined as any city with a metropolitan 
population of 2,000 inhabitants or more. 

The iirst and last line entries on Form INV 
7 for an urban area will be used to record the 

location of entering and leaving the urban 
area. It should be noted that at both of these 
points the first 44 columns should be corn
pleted. ',ompletion of column 45 through 71 
will dipend if such events exist at these points. 

See appendices A through G for examples 
of the INV forms. 

Whenever data are hand coded for key

punching (such as the field coding of the 
above mentioned forms) many times the fol
lowing letters and numbers are misinterpreted: 
0, S, Z, 0, 5, 2, Generally, this confusion is 
avo*ded by some distinguishing mark super
imposed upon the character. In this publica
tion, the following have been used: 
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0- alpala-etic 0 TYPE OF CARD--COLUMNS 1 AND 2: 
A alphaietic S The code for the card type is preprinted on 
Z alphatletic Z each form. For the undivided roadway data 
0 ieit.rik, zA.ro form the card type is 01. 
": numeric five ROUTE--COLlMNS 5 THROUGH 8: En
2 :nuneric' two ter the route number code. Codes should be 

The ip kr shoull apply whichever system is developed for all routes. An example is shown 
,'ustomarily u-441 in the data processing work in Appendix J. 
in that Iw-ality. Example: Route 5 is coded 010101t 

Numeric fields such as odometer reading, Route 405 is coded 0JS1410 
pavI-IIt widkth. kilometer post, shoulder See instructions for Column 17 (equationq)
width, etc.. yiii-t h completely filled when and Columns 30 and 31 (intersection type) for 
maki,, a vn r'. This means that zeros must guidance when inventorying a one-way pair
1-4,,',,., if there are unoccupied columns to constituting the route being inventoried. When 
the left (f the highest order digit of the inventorying in the direction of the inventory, 
numnehr. the route designation (Columns 5 through 8) 

tk'Xa?7I4.q. .• will not change; however, when inventorying 
(Odometer reading 7.93 is coded 00793 the segment of the road carrying the traffic in 
Kilomieter Post 15 is coded 0015 the direction opposite to the inventory, the 
Pavement width '..3 is coded 073 alternate loop or route number will be coded 

under Columns 5 through 8. 
JURISDICTION--COLUMN 9: Record theB. ROADWAY DATA (FORM INV 1) administrative Jurisdiction of the road being 

PARTY C011IF: Write the full name of the inventoried:
 
Party Chief on the line in the box. Example:
 
ASSIS'I'ANT: 
 Write the full name of the 1 National 6 National Parks 
Assistant l'arty Chief on the line in the box. 2 Provincial 7 Port Authority 
VEIII(I,: NUMBER: Write the vehicle 3 Departmental 8 Airport Authority 
license plate number on the line in the box. 4 Municipal 9 Other 
ShEET OF SHEETS TODAY: Number 
consecutively the sheets used each day. Use a If other is used then indicate the jurisdic
different series of numbers for each route and tion in the comments. 
for each different type of form (INV 1, INV DISTRICT--COLUMNS 10 and 11: 
'2, etc.). Example: 
FIELD DATE: Write the day and the month 01 Bs. As. (except 14 San Luis 
on the line and the last two digits of the year south) 15 Misiones 
in Columns 3 and 4. 92 Cordoba 16 Santiago del 

Example: Iield Date 21 May1714 03 Tucuman Estero 
TIME START: Write the time that work is 04 Mendoza 17 Entre Rios 
started on that sheet. 05 Salta 18 Chaco 

06 Jujuy 19 Bs. As. (SouthTIME FINISH: Write the time that work is 07 Santa Fe zone)
finished on that sheet. 08 La Rioja 20 Rio Negro 
SHEET OF SHEETS FOR THIS ROUTE: 09 San Juan 21 La Pampa
This space is for use in the central office. 10 Corrientes 22 Formosa 
When all sheets have been assembled for an 11 Catamarca 28 Santa Cruz 
entire route, the sheets will be numbered con- 12 Neuquen 24 Tierra del Fuego
secutively. 18 Chubut 

7
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PBiOVINCE: Wirite the name of the prorince 
in which the inventory is being conducted. 
Or)OMETER REAI)ING--COLUIMNS 12 
TIIR)I'(GI[ in: Enter the odometer reading 
to the nearest 0.01 kilometer. The odometer 
reading will t, recorded at tile tginning and 
at the end of each route, at each event (.truc-
ture, sign, inter--ection. etc.) and at each loca-
tion where there is change in a continuous 
itemi such as laverent width, shoulder type,
et% At, entry in any column from columns 
17 through 7.1 will require that the odometer 
readirig is, ree'orded in columns 12 through 16 
to identifY the physical location of the event 
ol the route. Normally, the survey odometer 
will he set at 000.00 at the beginning of the 
route and at tile point where the route crosses 
a provincial silxorder,nc , buteado ill stetome er a l thisng s is not Ix- adj
since all odometer readings will be adjuste 
in the office to represent progressive reference 
points. 

For structures and tunnels record the odom-

mandatory 

eter reading at the point of beginning of thestructure or the entrv to the tunnel when pro-ceeding in the direction of the inventory. For 
intersections record the odometer reading at 
the point where the center line (or theoretical 
center lines) of the roads intersect. At rail-
road crossings record the odometer reading of 
the intersection of the roadway and the first 
railroad track. 

In the heading of this field a space is pro-
vided for reco'rding the final odometer read-
ing from the previous sheet. This is intended 
to aid in keeping the data sheets in proper 
equence (luring the office review and key 

punching operations. 

EQUATIONS-COLUMN 17: Data are re-
corded in this column to indicate simple equa-
tions in odometer reading and also to indicate 
other critical points encountered during the 
field inventory. 

1 Back 
2 Ahead 
3 Begin Gap 
4 End Gap 
5 Begin Superimposition of Routes 
6 End Superimposition of Routes 
7 Begin Construction 

8 
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8 End Construction 
9 Begin Route 
0 End Route 
A Begin one way pair 
B End one way pair 
Codes 1 and 2 are used where it is necsary 

to introduce a simple equation in the odometer 
reading series. For example, if the odometer 
reaches 999.99 and begins again at 0O0.00, or 
if the work is temporarily interrupted and
 
then started again at the same point with a
 
different value on the survey odometer.
 

Codes 3 and 4 are used where there is a gap

in a numbered route. The route may be des
ignr.ated on maps, but in actuality in the field
 
here may be sections that do not, as yet, exit.
 

In this case, code 3, in column 17, where the
 
ap is encountered. Code 4 where the road
 

resumed on the other side of the
 

gap. When such a situation is encountered
 
the normal odometer reading at the point
where. the gap begins, is recorded under
 
Columns 12 to 16, and a 3, is coded 
 underColumn 17. When the inventory is resumedat the point where the route continues, the
 
odometer should be reset to zero and so re
corded under Columns 12 to 16. The code 4
 
is then entered under Column 17. 
 The esti
mated length of the gap should also be noted
 
under comments.
 

Codes 5 and 6 are used where there is asuperimposition of two or more route numbers 
on one road. A decision must be made as to 
which numbered route takes precedence, that 
is, which is the most important. When this 
"more important" route is being inventoried, 
there are no special codes to indicate the exist
ence of the superimposition. All physical 
data on the section of road in which a super
imposition exists are recorded as usual when 
inventorying the more important route. When 
inventorying the less important route involved 
in a superimposition the begining of the 
superimposition is indicated by coding a 5 
under Column 17. The taking of inventory 
data is then suspended until the end of the 
superimposition is reached where code 6 is 
entered under Column 17 and the inventory 
is resumed. The superimposed section is con



Compendium 15 

Kiderrd to constitute a gap in the less ini-
portant route, for statistical data analysis 
purpxs.s. 

('odes 7 and S are used where there is road 
construction in progress, which may prevent 
the taking of road inventory data. Code 7 is 
entered in ('olumn 17 at the point where a 
construction project begins. Code 8 in Colunm 
17 indicate , the end of the construction project 
and( t he relsu 111)ioi) of the normal inventory. 

('ode 9 in ('olunin 17 indicates the point of 
I of a numbered route and 0beginning code 
indicate the end. 

Code A indicates the beginning of a one-
way pair constituting the route being inven-
torie(l. Code 11 indicates the end of a one-way 
pair. The section of road between Code A 

traffic. The segmentand 1B carries one-way 
of road carrying traffic in the direction oppo

site to the inventor-. direction will be assig-ed 

a route number, similar to a loop or an alter-

nate of the basic route, and inventoried as a 

separate route, in the direction of the traffic 

flow. Code A at the beginning of the segment 

and Code B at the end will indicate that it 

carries one-way traffic. 

All entries in Column 17 must have corre-

s)onding odometer readings entered in Col-

umns 12 through 16. Each odometer reading 
(with the exception of the 999.99 to 000.00 

equation) must be referenced to an identifiable 
physical feature on the roadway; such as an 
intersection, structure, kilometer post, sign, 
construction survey stake, etc. See Appendix 
M for special instructions for coding equa-
tions. 

6 
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KILOMETER POST-COLUMNS 18
 
THrOUGH 21: Enter the number from each
 
kilometer or reference post, as it is encountered
 

in either rural or urban areas. When a kilom
eter or reference post is coded in Columns 18
 
through 21, and there are more than one line
 
of coded information with the same odometer
 
reading, the kilometers or reference posts must
 
be coded on the first line.
 

SIGNS-COLUMNS 22 THROUGH 26: The
 
location and the type of all of official traffic
 
signs will be recorded. Temporary signs,
 

such as "Men Working" will not be recorded.
 
It is helpful to indicate the sign legend in the
 
comments section, especially when working in
 
remote areas where signs are not numerous.
 
In urban areas traffic signs will not be recorded. 

Including an inventory of signs in the road
 

inventory will normally slow the progress 20
 

to 30 percent. Therefore, the need for this
 

information should be thoroughly evaluated
 

before deciding whether or not to include this 


information in the inventory.
 

SIGN TYPE-COLUMNS 22 THROUGH 

.05: In these columns enter the correct code to
 

indicate the type of sign and its legend. A
 

complete list of codes for signs is included in
 
Appendix K.
 

A special code (C099) is included to pro
vide for recording the location of permanent
 
traffic counter stations.
 
SIGN LOCATION-COLUMN £6: Indicate
 
the location of the sign with respect to the
 
roadway as follows:
 

2 

43 

LEFT RIGHT 
ROADWAY MEDIAN ROADWAY 

9 
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N-rmaliv only Godes I through 3 would be 
u*l oi Forui INV 1,however, at channelized 
intera'ctions the remaining codes (4 through
7) may be u.wd on Form INV 1. 
STRI("TLRE--('OLITMNS 27 THROUGtt 
29: In this field enter the codes to indicate 
type of structure (or other event). Column
29 is usd, on Form INV 2 onhy, to indicate 
whether the structure is on the left or the 
right roadway. Each entry in Columns 27
and 2 requires a corresponding entry on Form 
INN 3 (for all structurs, except types 12, 18,
19, and 23 through 33. Form INV 5 is corn-
pjeted for tunnels (structure type 18). Form 
INV 6 is completed for ferries (structure type
19). Codes 12 and 23 through 33, are excep-
tions requiring no corresponding entries on 
other forms. (Note that at any point where 
a structure is being recorded and other events 
are being logged at the same location which 
requires the use of two or moqre lines, it is 

important that the structure be shown on the 
first line.) 

STRUCTURE TYPE--COLUMNS £7 AND
28. Record the structure type (or other event) 
according to the following codes. Structures 
of 7.0 meters or, more in total length are con-
sidered to be major structures. 

01 Minor structure--road over waterway02 Major structure--road over waterway 
03 Major structure-road over other road 
04 Major structure-road over railroad 
05 Major structure-road over waterway

and other road 
06 Major structure-road over waterway 

and railroad 
07 Major structure--road over railroad and 

other road 
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U1 Major structure--road over waterway, 
railroad and other road 

09 Underpass-road under other road
 
10 Underpass-road 
under railroad 
11 Underpas,-road and 

other road
 
12 Cattleguard 
13 Cattleguard---culvert combination
 
14 High tension electric power line
 
15 Overhead pipeline
 
16 Cverhead conveyor 
 (ore, grain, sand, 

etc.) 
I.'Sign bridge 
18 Tunnel 
19 Ferry 
20 Pedestrian r /erpass 
21 Pedestrian underpass 
22 Dip (suwlden sag) 
23 Approach road culvert-right side
 
24 Approach road culvert-left side
 
25 Approach road culvert-both
26 Rest area-right side only sides 

27 Rest area-left side
 
28 Rest area-both sides
 

29 Rest area-Median 
30 Service area-median
 
31 Median crossover---paved
 
32 Median crossover-unpaved
 
33 Toll collection booth
 
34 Roadway over dam
00 Other 

(Structure types 23, 24, and 25 will not be 
recorded for urban areas.) 
STRUCTURE LOCATION--COLUMN 29: 
This column does not appear on Form INV 1. 
ROAD INTERSECTIONS-COLUMN 30 
THROUGH 37: In this field indicate the in
tersection type, the route number and juris
diction of the crossroad and its surface type. 

10
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INTERSECTION TYPE - COLUMNS 30 AND 31: 

02 K 061 

03+ 07A 

04T0 

10 09k 

13 

00- OTHER 
BP - BEGINNING OF A ONE-WAY PAIR CCNISTITUTING THE ROUTE BEING INVENTORIED 
EP - END OF A ONE-WAY PAIR CONSTITUTING THE ROUTE BEING INVENTORIED 

11 
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Interaction types 12 and 13 are intended to 
,,reprtint interchanges wherer the intersecting 
Sroads are separtt~d byv a bridge. One, or both 

of the roads would have a center median which 
prevents left turns. If the Code 00 (for other) 
is used a sketch showing the intersection form 
should bv included in the comments space.
Codes Br and EP will be used when inven-
torying a one-way pair constituting the route 
being inventoried. This procedure will be 
necessary when it is not convenient or possible
to inventory the roadways carrying both di-
rections of travel in the direction of the inven
tory. Therefore, when a code "A" is used 
under Colunin 17 (equations), a code of BP 
must Ix- coded in Columns 30 and 31. Also 
when Code B is coded in Column 17,of a codeEP must be shown in Columns 30 and 31. 

When inventorying the section in thedirection opposite to of roadthe inventory code A inrColumn 17 and BP in Columns 30 and 31 will 
show the beginning of the segment and Code 
B in Column 17 and BP in Columns 30 and 
31 will show the end of the segment. 
CROSROAD ROUTE NUMBER-COL-
UMNS 39 THROUGH 35.' Enter the route 
number of the crossroad, if it is available. If 
the crossroad has no number, or if the numberisunknown,leave the field blank.
iRSnkOn, levURiDI blan OZUM 


CROSSROAD JURISDICTONCOLUM36.. 
Example. 

1 National 6 National Park 
2 Provincial 7 Port Authority
3 Departmental 8 Airport Authority 
4 Municipal 0 Other 
5 Military 

If the jurisdiction of the crossroad (or road 
not being inventoried) is unknown, leave a 
blank. 
CROSSROAD SURFACE TYPE-COL-
UMN 37., Report the surface type of the cross-
road. 

H Portland P Cobblestone 
cement concrete R Gravel 

A Asphalt-high S Soil 
type 0 Other 

T Asphalt-
surface treatment 

12 
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HORIZONTAL CU/RVES--W:X)LN s8:
 
Record the occurrence of herintal curves by
 
use of the following oodes in Column 88:
 

1 Begin curve to the right 
2 Begin curve to the left
 
3 End curve
 
4 Right angle (90) turn to the right

5 Right angle (900) turn to the left
 
6 Begin winding road
 
7 End winding road
 
8 Begin curvilinear alignment
 
9 End curvilinear alignment
 

These data will be useful in evaluating the
 
general alignment characteristics of the exist
 
ing road. If the alignment is of a winding

character such as 
found in mountainous areasthe recording of each curve becomes laborious.
 
and at the same time, unnecessary since the
knowledge that the road is "winding" is sufficient. The same is true of the newer type of 
gentle, sweeping roadway alignment classed
 
as curvilinear. On this type of alignment the
 
beginning and end points of each curve 
are
 
almost impossible to define accurately, and
 
each individual curve becomes unimpo- 'nt
 
since none are sharp or sudden and the knowl
edge that the road is curvilinear is sufficient.
The alignment classed as curvilinear will normally be encountered on the higher type de

igsorfeeassigns or freeways.
 
FENCE-COLUMNS 
 39 THROUGHRecord 44:in this field the type of fence and itslocation. In urban areas data on fences will
 
not be recorded.
 
FENCE TYPES4JOLUMNS 39 AND 40: 
Record the type of fence separately for the
 
left and right sides of the road.
 

1 Smooth wire
 
2 Barbed wire
 

3 Barbed and smooth wire combination
4 Woven wire
 
5 
 Woven and barbed wire combination
 
6 Wood
 

7 Stone or masonry
 
8 Irregular
 
0 Other
 
N None
 
Code 8, for irregular fencing, is to be used
 

when there are frequent smll plots of land 
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with ,lifrtrit tyls of fencing, or some with 
no feicirg, and at variable distances from the 
rt,at. "l'h-, situation is "omnon near devel-
olwdt area. In this initial inventory these 
data are niot of sufficient value to justify the 
large vxilt-niture o)f timet n.,4-,sarv to measure 
and clawifY each change in fence type and 
ho'at i,i. The priiar' purp)ose of these data 
is to indicate, in the vast open rural areas, 

whether the roadway is fenced. More detailed 
data canll oecollected at a later (late if it is 
fouul de.iralle to (tiso. If there are no 
feucv, i-4('ode N. Under Colunin 39 record 
the type ,f fence for the left side of the road. 
'' ('olumn .10 to show the type of fence on 
itheright sidh of the road. 

IIT .'E T"O' Till' FEV('E-COLUMNS 
11 TH] 'OUGH :Enter the distance to the 
fence measured from the center of the median 
(for divided roadways) or the center line of 
the road. Record the measurement to th 
nearest whole meter, separately for the right 
and left fences. All measurements should be 
at right angles to the center line of the road. 
('ode NN, if there is no fence. Columns 41 
and .12 are used to code the distance left of 
the centerline, and columns 43 and 44 to code 
the distance right of the centerline. 

COLUMN S 45 THROUGI 58: These columns 
contain data for divided roadways; therefore, 
they (1o not appear on Form INV I. 

ROADWAY-COLUMNS 59 THROUGH 
68: These columns contain the shoulder and 
l)avement data for the roadway when inven-
torying an undivided road. The surface type 
classifications are general, and limited in num-
her, because of the difficulty of making precise 
determinations in the field, regarding surface 
thickness, placement methods, etc. As the in-
ventory data file is updated in the future, 
from construction plan data, more descriptive 
surface type data can be recorded. If a road-
way or shoulder contains more than one type 
of surface, the predominate type should de-
termine the code to be used. Include in the 
comments a description of the combination 
surfaces. 

On a gravel or earth surfaced roadway 
where there is no demarcation of the shoulders, 

Text 5
 

the entire width of the roadway umble by 
trffic should be measured and recorded a 
being the traveled way. In this cane the 
shoulder type and widths would be ooded 
NNN, "None." 

On roadways where shoulders are evident 
the measured width should include the total 
usable shoulder width, even though perhaps a 
part of a shoulder will have a surface treat
ment and the remainder will be sod, earth, or 
gravel. In such cas record the total usable 
shoulder width and the predominate surface 
type. Explain in the comments the combina
tions of surface types and the widths of each. 

When any entry is made in columns 59 
through 68 to record a change in shoulder or* 

traveled way data, itwill be necessary to make 
new observations and fill all columns 59 
through 68. In addition, a new entry should 
be made in column 69. 
LEFT SHOULDER-COLUMNS 69 
THROUGH 61: Record the type and width 
of the left shoulder (the shoulder which is on 
the left-hand side when facing in the direction 
of the inventory). 
SHOULDER TYPE-COLUMN 59: 

H Portland P Cobblestone
 
cement concrete R Gravel
 

A Asphalt-high S Soil
 
type C Sod
 

T Asphalt-- 0 Other
 

surface treatment N No shoulder 

SHOULDER WIDTH--COLUMNS 60 AND 
61: Record the average width of the shoulder 
to the nearest one-half meter. Code NN, if 
there is no shoulder. 
TRAVELED WAY-COLUMNS 62 
THROUGH 65: Record the surface type and 
width of the traveled way (the portion of the 
roadway used for moving traffic exclusive of 
the shoulders). 
TRAVELED WAY SURFACE TYPE-
COLUMN 62: 

H Portland P Cobblestone
 
cement concrete R Gravel
 

A Asphalt,-high S Soil
 
type 0 Other
 

T Asphalt
surface treatment
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T¢. T'-A.'I)P WA 1" WIDTII-COLUMNAS 
63 THROUGH 65: Record the width of the 
traveled way to the nea~est 0.1 meter. 
RIGHT SHOLDER - COLUMNS 66 
THROU1lGH 68: Record the type and width 
of the right shoulder (the shoulder which ison the right hand side when facing in the 
direction of the inventory), 
S10'LDER TYPE-COLUMN 66: 

I Portland P Cobblestone 
cement concrete R Gravel 

A Asphalt-high S Soil 
type C Sod 

T Asphalt- 0 Other 
surface treatment N No shoulder 

HO 'LDIER WIDT1H-COLUMNS 67 AND 
68: Record the average width of the shoulder 
to the nearest one-half meter. Code NN, if 
there is no shoulder, 
NUMBER OF LANES-COLUMN 69: Re-cord the total number of lanes used for mov-
ing traffic under normal operating conditions 
(not congested peak hours). If the traffic 

134 lanes are not marked, then estimate the num-
her of lanes normally used by traffic. 
ACCESS CONTROL-COLUMN 70: Recrd 
the access characteristics of the roadway. It 
is the ty1p of access control over a substantial 
section of the road that is to 'be inventoried. 
Individual access points and/or violations, or 
exceptions to the general type of access con-
trol are not to be recorded. Such violations 
or exceptions should be noted in the comments. 

T =Complete Control of AccessP =Paiial Control of Access 
PNParlcontrol of access 
N =No control of access 
(Note that an undivided highway should not have 

full control of access, therefore, this column does not 
appear on Form IN 1.) 
RAILROAD CROSSING-COLUMN 71: 
Enter the name of the railroad according to
the following codes. In addition, if the cross-
ing is "at grade," then complete Form INV 4; 
if separated by a structure, then complete
Form INV 3. 
Example: 

I Gral. Bartolome Mitre 
2 Gral. Manuel Belerano 
3 Gral. Julio A. Roca 
4 Gral. Justo Jose de Urquiza 

14 
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5 Gral. Jose de San Martin 
6 Domingo F. Sarmiento 
0 Other 
If "other" is used, specify th., name in the 

comments.
 
Note that at any point where a railromd
 

crossing at grade is being inventoried and
 
other events are being lof-ged at thi mme
 
location, which require thri use of two or more
 
lines, it is important that the railroad crossing
 
be shown on the first line.
 
RURAL OR URBAN-COLUMN 72: In this
 
column classify the character of the area
 
through which the road is passing. Refer to
 
Appendix H for additional instructions.
 

R Rural 
 U Urban
 
Note that at any point of entry into 
 an
 

urban %rea and when other events being logged
 
at this same location which require the use of
 
two or more lines, it is important that the
urban area code be shown on the first line.
 
ADMINISTRATIVE 
 BOUNDARY--COL-

UMN 73: Record 
 the existence of administra
tive boundaries by use of the following code: 
Example: 

1 National 7 Port Authorities
 
2 Provincial 8 Airport

3 Departmental Authorities
 
4 Municipal 9 Partido
 
4 Military 9 Other
 
6 National Park
 
Alwayinat i c na
 

Always indicatie bndy comments the name
of the administrative boundary being recorded,

such as: Rio Negro-Chubut provincial bor
der; Los Alerces National Park boundary;

Lujan municipal limits; 
 etc. If "other" is
 
used, explain the type of boundary being re

corded.
 

TOPOGRAPHY--COLUMN 
 74: Record the
 
general type of terrain through 
 which the
road is constructed (and which affects- the
alignment and grade of the road) as follows:
 

L Level
 
0 Rolling
 
M Mountainous 
Care should be taken to classify the terrain 

which affects the design (and cost of construc. 
tion) of the road. It is possible, for example, 
to have a road on "level" terrain within a 
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mountainous area. This could happen if the 
road werr in a flat river valley, or on a bench 
or shelf, or on a flat mesa or table land, even 
though the surrounding region were moun-
taif,,us. 
ILITMINATION-COLIMN 75: Record 
the existence of roadway illumination. 1)o 
not reco rd short intervals of spot illnuination 

such as bus stops, intersections, or inter-

I Begin illu,,finat ion 
2 End illumination 

('()MMENITS: Make comments brief, but 
dlear. If additional space is needed, use the 
rever,,,s side of the form. Remember to iden-
tifv each ,Oinient by odometer reading where 
nc.,.- r.v. 

Do not use other sheets of paper for notes 
or sketches unless absolutely necessary because 
of the diflhulty of preventing their loss. 

C. DIVIDED ROADWAY DATA-FORM 

INV 2 
PARTY CIIlEF: Write the full name of the 

IParty Chief on the line in the box. 
ASSISTANT: Write the full name of the 

Assistant Party Chief on the line in the box. 

VEhICLE NUMBER: Write the vehicle 
license )late (or other identification) number 
on the line in the box. 

SEET __OF - SHEETS TODA Y: Num-
her consecutively the sheets used each day. 

Use a separate series of numbers, for each 

route and for each different type of form 

(INV 1, INV 2, etc.). 


FIELD DATE-COLUMNS 3 AND 4: Write 


the day and the month on the lint and the last 

two digits of the year in columns 3 and 4. 

Example: Field date 21 MayJ741 

TIME START: Write the time that work is 

started on that sheet. 

Example: Time start 8:00 a.m. 

TIME FINISH: Write the time that work is 

finished on that sheet. 

Example: Time finish 2:15 p.m. 

SHEET - OF - SHEETS FOR THIS 

ROUTE: This space is for use in the central 

office. When all sheets have been assembled 

for an entire route, the sheets will be num-

bered consecutively. 
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TYPE OF CARD-COLUMNS 1 AND 2: 
The code for the card type is preprinted on 
each form. For the divided roadway data 
form the card type code is 02. 
ROUTE-COLUMNS 5 THROUGH 8: En
ter the route number code. Codes should be 
(eveloped for all routes. An example is shown 
in Appendix J. 
Example: Route 5 is coded 0101015 

Route 40S is coded 01S1410 
See instruction for Columns 17 (equations) 

and Columns 30 & 31 (intersection type) for 

guidance when inventorying a one-way pair, 
constituting the route being inventoried. When 
inventorying in the direction of the. inventory, 
the route designation (Columns 5 through 8) 
will not change. However, when inventorying 
the segment of the road carrying the traffic in 
the direction opposite to the inventory the 
alternate loop or route number will be coded 

tinder Columns 5 through 8. 

JURISDICTION-COLUMN 9: Record the 

administrative jurisdiction of the road being 

inventoried. 
Example: 

1 National 6 National Park 
2 Provincial 7 Port Authority
3 Departmental 8 Airport Authority 
4 Municipal 0 Other 
5 Military 

If "other" is used, then indicate the admin
istrative jurisdiction in the comments. 
DISTRICT-COLUMNS 10 AND 11: Re
d hND 10 de 11: 

cord the highway department district code. 
Example: 

01 Bs. As. (north 14 San Luis 
zone) 15 Misiones 

02 Cordoba 16 Santiago del 
03 Tucuman Estero 
04 Mendoza 17 Entre Rios 
05 Salta 18 Chaco 
06 Jujuy 19 Bs. As. (south 
07 Santa Fe zone) 
08 La Rioja 20 Rio Negro 
09 San Juan 21 La Pampa 
10 Corrientes 22 Formosa 
11 Catamarca 23 Santa Cruz 
12 Neuquen 24 Tierra del Fuego 
13 Chubut 
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PROV!NCF: Write the name of the province
in which the inventory is being conducted, 
OIX)METER READING--COLUMNS 12 
'rIo)(;lI 16: Enter the odometer reading 
to thr neareat 0.01 kilometer. The odometer 
reading will 1* rcorded at the beginning and 
at the end of each route, at each event (-true-
turP.iit4'rsction, etc.) and at eacl location 
where there is a change in a cont;,uous item 
such as pavement width, shoulder type, etc. 
An entry in any column from columns number 
17 through 75 will require that the odometer 
reading be recorded in columns 12 through 16 
to identify the ihysical location of the event 
on the route, 

Normally the survey odometer will be bet 
at zero (000.00) at the beg'nning of the route 
and at the point where the route crosses a 
provincial border, but this is not mandatory
since all odoiaeter readings wili be adjusted 
in the office to represent progressive reference 
points. 

For structures and tunnels record the odomn-
eter reading at the point of beginning of the 
structure or the entry to the tunnel when pro-
ceeding in the direction of the inventory. For 
intersections record the odometer reading at 
the point where the center lines (or the theore-
tical center lines) intersect. At railroad cross-
ings record the odometer reading of the inter-
section of the roadway and the first railroad 
track, 

In the heading of this field a space is pro-
vided for recording the final odometer reading 
from the previous sheet. This is intended to 
aid in keeping the data sheets in proper se-
quence during f1:. office review and key punch-
ing operations. 
EQUATIONS-COLUMN 17: Data are re-
corded in this column to indicr*, simple equa-
tions in odometer readings and also to indicate 
other critical points encountered during the 
field inventory. 

1 Back 7 Begin 
2 Ahead construction 
3 Begin gap 8 End construction 
4 End gap 9 Begin route 
5 Begin 0 End route 

superimposition A Begin one way 
6 End pair 

superimposition B End one way pair 

Text 5 

Codes 1 and 2 are used where it isnecmry

to introduce a simple equation in the odometer
 
reading series. For example, if the odometer 
reaches 999.99 and begins again at 000.00, or 
if the work is temporarily interrupted and 
then started again at the same point with a 
different value on the survey odometer. 

Codes 3 and 4 are used where there is a gap
in a numbered route. The route may be des
ignated on maps, but in actuality, in the field 
there may be sections that do not as yet exist. 
In this case Code 3, in Column 17, where the 
gap is encountered. Code 4, where the road 
inventory is resumed on the other side of the 
gap. When such a situation is encountered, 
the normal odometer reading at the point 
where the gap begins, is recorded under Col
umns 12 to 16, and a 3 is coded under Column
17. When the inventory is resumed at the
 
point where the route continues, the odometer
 
should be reset to zero and so recorded under
 
Columns 12 to 16. 
 The Code 4 is then entered 
under Column 17. The estimated length of 
the gap should also be noted under comments. 

Coder, 5 and 6 are used where there is a 
superimposition of two or more route numbers 
on one road. A decision must be made as to 
which numbered route takes precedence, that 
is which is the most. important. (The route 
having the higher functional classification is 
normally considered the "more important 
route." If the routes have the same functional 
classification, the route having the higher av
erage traffic volume may be considered the 
more important.) 

When this more important route is being 
inventoried, there are no special codes to indi
cate the existence of the superimposition. All 
physical data on the superimposed section are 
recorded as usual when inventorying the more 
important route. When inventorying the less 
important route involved in a superimposition, 
the beginning of the superimposition is indi
cated by coding a 5 in Column 17. The taking 
of inventory data is then suspended until the 
end of the superimposition is reached where 
code 6 is entered in Column 17, and the inv.
tory is resumed. The superimposed section is 
considered to be a gap in the less important 
route for statistical data analysis purposes. 

16
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(',,l, 7 atd, " are u.ed where there i.s road KILOMETER POST - COLUMNS 18 
con-tiutm l) in irogr,, which prevents the TH1ROUGH 21: Enter the number from mch 
taking of road inventory data. C(xie 7 is kilometer or reference post as it is encountered 
.ntr,! in, ('olumii 17 at the point where a in either rural or urban areas. When a kilom
on't ruc't ln pr,,jet forces s,upjnsion of the eter reference post is coded in Column 18 

mvntry. (od , in (l'itolumn17 indicates tlw through 21 and there is more than one line 
en, ,,cf thlie cc'n-t rue! i i lcr,,j.t and tile rt- o, t:,,ed infornation with the same odometer 

,unpt,1,il f 0t1 l rtiil inventory. reading, the kilometer or reference post must 

(C',. !i ii ('oliini 17 indicates the point of be coded on the first line. 

,,gilimin ,f it niurnlotred route and Code 0 SIGNS-COLUMNS 22 THROUGH 26: The 
i i ,dt. tc .li ,, location and the type of all official traffic signs 

(t'lh A inilciat,, tlihe beginning of a one-way may be recorded. Temporary signs, such as 
l11r ci,',-titi tlig .trwct. I iing in'entoried. "IMen Working" will not be recorded. It is 
Coc 1', i i'att.- the enl, of a one-way pair. helpful to indicate the sign legend in the corn-
Tie -vc ,ii ,,f road but ween ('odes A and B ments section, especially when working in re-

I ,ri,.i- in.-way traffi,. The segment of road mote areas where signs are not numerous. The 

carr\ ill, trifli' it) th dlirection opposite to the decision as to whether signs should be inven
invent, v will be a, igued a route number, toried or not will depend upon each country 
siluiilar to a loop or an alternate of the basic and the use it intends to make of this infor
route. ntn inventoried as a separate route in Ilation. Sign data should not be collected 
the direction of the traffic flow. Code A at unless a definite use for the information is 
the beginning of the segment and Code B at planned. Sign data should not be collected 
itl, end will indicate that it carries one-way in urban areas. 

traflic. SIGN TYPE-COLUMNS 22 THROUGH1 

All entries in Column 17 must have corre- 25.' In these columns enter the correct code to 
sonilini, odonieter readings entered in Col- indicate the type of sign and its legend. An 
umni . 12 through 1(. Each odometer reading example. list of codes for signs is included in 
(with the exception of the 999.99 to 000.00 Appendix K. A special code (C099) should 
equation) mnust be referenced to an identifiable be used to provide for recording the location 
l)l.ysical feature on the roadway; such as an 
intersection, structure, kilometer post, sign, 
eonstruction survey stake, etc. (See Appendix SIGN LOCATION-COLUMN 26: Indicate 

M for special instructions for coding equa- the location of the sign with respect to the 
tions.) roadway as follows: 

75 41 

LEFT RIC!HT 

ROADWAY MEDIAN ROADWAY 

STRUCTURE-COLUMNS 27 THROUGH the structure is on the left cr the right road
29: In this field enter the codes to indicate way. Note that at any point 'vhere a structure 
type of structure (or other event). Column is being recorded and other events are being 
29 is used, on Form INV 2, to indicate whether logged at the same location, which require the 

17 
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Uhe of two or more linf,s with the same odom-
oter reading. it i,irlmortant that the stru('turv 

. -ShOWnI (n tit. fir.,t line. 

Each entry in Colmns '27 and 28 requires 
a ,'orr. sponding entry (,n Formn INV 3 (for 
all structri,A, except types 12, 1, 19, and 23 
through 33) or Form INV 5 for tunnels, or 
Fornn IN V 6 for ferries. 

(Cle , 12 and 23 through 33 are exceptions 
requiring no ('ormspondingfor s entries on other 
forms. 

STRUCTURE TYPE-COLUMNS B7 AND 
28.' Reord the structure type (or other event) 
according to the following codes. Structures 
of 7.0 meters or more in total length are con-
sidered to be major structures. 

01 Minor structure-road over waterway 
02 ,fajcr structur&-road over waterway 
03 Kajor structure-road over other road 
04 Major structure--road over railroad 
05 Major structure-road over waterway 

and other road 
06 Major structure-road over waterway

and railroad 

07 Major structure-road over railroad and 
other road 

08 Major structure-road over waterway, 
railroad, and other road 

09 Underpass-road under other road 
10 Underpass--road under railroad 
11 Underpass-road under railroad and 

other road 
12 Cattleguard 
13 Cattleguard---culvert combination 
14 High tension electric power line 
15 Overhead pipeline 
16 Overhead conveyor (ore, grain, sand, 

etc.) 

17 Sign bridge 

18 Tunnel 

Text 5 

19 Ferry
 
20 Pedestrian overpass
 
21 Pedestrian underpass
 

22 Dip (sudden sag)
 
23 Approach road culvert-right side
 
241 Approach road culvert-left side
 
25 Approach road culvert-both sides
 
26 Rest area-right side only
2o7 Rest area-left side

28 Rest area-both sides
 

9 Rest area- -edian
 
30 Se,'vice area-median
 

31 Median crossover-paved
 
32 Median crossover-unpaved
 
33 Toll collection booth
 
34 Roadway over dam
 
00 Other
 

Structure types 23, 24, and 25 will not be
 
recorded ir urban areas.
 
STRUCTURE LOCATION-COLUMN 29: 
The data in this item will indicate if the struc
ture pertains to the roadway carrying traffic
 
in the direction of the inventory, or to the 
opposing roadway, or to both. The codes will
 
differentiate between structures carrying or
 
spanning one roadway and those carrying or 
spanning both roadways.
 

A structure pertains to forward roadway

0 structure pertains to opposite roadway
 
B structure pertains to both roadways
 
If there are twin structures (one on the
 

forward 
 roadway and one on the opposing 
roadway) at tht,same odometer reading it will 
be necessary to use two lines on Form INV 2 
repeating the same odometer reading on each 
coding one structure as "A" in Column 29 and 
the other as "0" in Column 29. 
ROAD INTERSECTIONS-COLUMNS 30 
THROUGH 37: In this field indicate the in
tersection type, the route number of the cross
road and its surface type. 

18
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INTERSECTION TYPE - COLUMNS 30 AND 31: 

106 

02 

03+ 07] 

04 

10 09139 

13 

00 
BP -
EP -

OTHER 
BEGINNING OF A ONE-WAY PAIR CONSTITUTING THE ROUTE BEING INVENTORIED 
END OF A ONE-WAY PAIR CONSTITUTING THE ROUTE BEING INVENTORIED 

19
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lInter-tion types 12 and 13 are intended to 
repr - .nt interchanges where the intersecting 
roads are separated by a bridge. One, or both, 
of the roads would have a center median which 
prevents left turns. If the code 00 (for other) 
is u.sed a sketch showing the interse'tion form 
0hould I included in the conmi i ,nts space. 
C'odes 1I1' and El' will be used when inven-
toring divided highways or freeways, where 
it is not convenient or practical to inventory, 
Ioth roadways in the direction of inventory. 
T'herefore, when a reode "A" is used under 
('olurno 17 (equations), a code of 131' must be 
c.dted'in ('ohuins 30 and 31. Also, when code 
1w cshown in Column 17, ancode EP must 

e shown in Columns 30 and 31. Whlen in-
venturring the section of road in the direction 
opposite to the inventory, code A in Column 
17 and BP in Columns 30 and 31. This will 
show the beginning of the segment. Code B in 
Column 17 and EP in Columns 30 and 31 will 
show the end of the segment. 
('ROSSROAD ROUTE NUMBER-COT-
UMNS 30 THROUGH 35: Enter the route 

140 	 nurnber of the crossroad, if it is available. If 
the crossroad has no number or if the number 
is unknown, leave the field blank, 
(ROSSROAD ,JURISDICTION - COL-

UMN 36: 

Example: 


1 National 6 National Park 
2 Provincial 7 Port Authority 
3 Departmental 8 Airport Authority 
4 Municipal 0 Other 
5 Military 
If the jurisdiction of the crossroad (road 

not being inventoried) is unknown, leave a 
blank. 
CROSSROAD SURFACE TYPE-COL-
UMN 37: Record the surface type of the 
crossroad. 

H Portland P Cobblestone 
cement concrete R Gravel 

A Asphalt-high S Soil 
type 0 Other 

T Asphalt-
surface treatment 

HORIZONTAL CURVES-COLUMN 38: 
Record the occurrence of horizontal curves by 

20 
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use of one of the following codes in Column 
38:
 

1 Begin curve to the right
 
2 Begin curve to the left
 
3 End curve
 
4 Right angle (900) turn to the right
 
5 Right angle (900) turn to the left
 
6 Begin winding road
 
7 End winding road
 
8 Begin curvilinear alignment
 
9 End curvilinear alignment
 
These data will be useful in evaluating the
 

general alignment characteristics of the exist
ing road. If the alignment is of a winding
 
characteristic, such as found in mountainous
 

areas the recording of each curve becomes
laborious, and at the same time, unnecessary
 
since the knowledge that the road is "winding"
 
is sufficient. The same is true of the newer
 
type of gentle, sweeping roadway alignment
 
classed as "curvilinear." On this type of
 
alignment the beginning and end points of
 
each curve are almost impossible to define ac
curately, and each individual curve becomes 
unimportant since none are sharp or sudden 
and the knowledge that the road is curvilinear 
is sufficient. The alignment classed as curvi
linear will 	 normally be encountered on the 
higher type designs or freeways. 
FENCE-COLUMNS 39 THROUGH 44: 
Record in this field the type of fence and its 
location. Data on fences will not be collected 
in urban areas. 
FENCE TYPE--COLUMNS 39 AND 40: 
Record the 	type of fence separately for the 
left and right sides of the road. 

1 Smooth wire 
2 Barbed wire 
3 Barbed and smooth wire combination 
4 Woven wire 
5 Woven and barbed wire combination 
6 Wood
7 Stone or masonry 
8 Irregular 
0 Other 
N None 

Code 8, for irregular fencing, is to be used
when there are frequent small plots of land 
with different types of fencing, or some with 
no fencing, and at variable distances from the 
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ral lh,' -ituation i, common near devel-
i,,I arva-,. II ii,.Initial inventoi * t fhe 

data all. nit If '-1fiitiit valhle to justify the 

larg.i tx1,'c-i' tur, f ur , rwe.,- ,ary to neasure 

anI l•-If-i f\ cha any' In fetie ty1w and 
. att i. ' HI'1lr a r' l r,.-f th . d a t 

.

I"t, , (1 rural areas,ii thiw \st 

ci110.1 014. i-t*.. Nlorc detailed1iilt 

,Ih at 

foundt t-i tule to (to -4). If there are no 
feiet- ii,. coh N. U nder ('olumn 39 record 
t t'%,,.,,f for the left road. 

data ian 1 ollctetit, a later date, if it is 

f,,i,. sitto oif thi' 
Ul'-4. CImn .1,tio show the type of fence for 
Ihe I'l t I IIh- of t h roal. 

1/." / .1V 7 I.. II ('oLUMA,1 .'ll V('-
.! TI,'f,,i'(;14y I Enter the distance the.0.: to 
felli- naii>ureid from the center of the median 
(t dIiv'id roadways) or the centerline of 
the road. R¢ecord tite ineasurernent to the 
reart-i wlih, meter, separately for tile right 
and left fences. All measurements should be 
at right atlgles to the center line of the road. 
('hole NN if there is no fence. Columns 41 
itiul .2are used to code the distances left of 
tlie redian and C(olumns 43 and 4-1to code the 
ilistori,, tight of the median. 
I,.FT R()ADWAY-COLUMNS 45 

TIIIROUGII 5.4: These colunis contain the 
data for the left roadway (which is carrying 
traffic in the direction op)osite to the direction 
of the inventory). The surface type classifi-
cations are general and are limited in number 
beca'rse of the difficulty of making precise de-
terminations in the field regarding surface 
thickness, placement methods, etc. As the in-
ventory data file is updated in the future, from 
construction plan data, more descriptive sur-
face type data may be recorded. If a roadway 
contains more than one type of surface, the 
l)redominate type should dictate the code to 
be used. Include in the comments a descrip-
tion of the combination surface. 

On a gravel or earth surfaced roadway 
where there is no demarcation of the shoul-
ders the entire width of the roadway usable 
by traffic should be measured and recorded as 
being the traveled way. In this case the shoul
der type and widths would be coded NNN, 
"None." 

On roadways where shoulders are evident 
the measured width should include the total 
usable shoulder width, even though perhaps a 

Text 5
 

part of a shoulder will have a surface treat
ment and the remainder will be sod, earth, or 
gravel. In such cases record the total usable 

shoulder width and its predominate urface 
type. Explain in the comments the combina

ions of surface types and tha widths of each. 

When any entry is made in Columns 45 
through 6S to record a change in shoulder,
traveled way, or median data, it will be neces
sarv to make new observations and fill all 
Columns 45 through 68. In addition, a new 
entry should be made in Column 69. 
OUTSIDLE SHOULDER-COLUMNS 45 
7'HROUGH 47: Record the type and width 
of the outside shoulder. 

SHOULDER TYPE-COLUMN 45: 
H Portland P Cobblestone
 

cement concrete R Gravel
 
A Asphalt-high S Soil
 

type C Sod
 
T Asphalt- 0 Other
 

surface treatment N No shoulder
 
SHOULDER WIDTH COLUMNS 46
 
AND 47: Record the average width of the
 
shoulder to the nearest 0.5 meter. Code
 
"NN," if there is no shoulder. 


TR A VEL ED WA Y-C O L UMNS 48 
THROUGH 51: Record the surface type and 
width of the traveled way (the portion of the 
roadway used for moving traffic exclusive of 
the shoulders). 

TRAVELED WAY SURFACE TYPE-

COLUMN 48:
 
H Portland surface treatment 

cement concrete P Cobblestone
 
A Asphalt-high R Gravel
 

type S Soil
 
T Asphalt- 0 Other
 
TRAVrEP WAY WIDTH-COLUMNS 
4.9 THROUGH 51: Record the width of the 
traveled way to the nearest 0.1 meter. 

MEDIAN SHOULDER-COLUMNS 52 

THROUGH 54: Record the type and width of 
the median shoulder. 

SHOULDER TYPE-COLUMN 52: 
H Portland P Cobblestone 

cement concrete R Gravel
 
A Asphalt-high S Soil
 

type. C Sod
 
T Asphalt- 0 Other
 

surface treatment N No shoulder
 

21
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811OUIDER WIDTII-COLULNS 3 
AND 5$." Record the average width of the 
shoulder to the nearest meter. Code 
"N" if there is no shoulder. 

MEI)IAN-COLUMNS 55 THROUGH 58: 
Record the type and width of the median. 
Ignore short sections of median divider, or 
channelization, at intersections on roads which 
am baically undivided roads. Form INV 2 
is not to be used for recording channelized 
intersection data. 
MEDIAN TIYPE--COLUMN 55:
MEDIANeTYP-C 4 Flush-pTHROUGH1 Depressed- 4 Flush-paved 

sod or earth 5 Raised-sod or 
2 Depressed-paved earth 
3 Flush--sod or 6 Raised-paved 

earth 0 Other 

MEDIAN WIDTH-COLUMNS 56 
THROUGH 58: Record the width of the 
median to the nearest 0.1 meter. The median 
width is measured from the edge of the tray-
eled way and includes the width of the shoul-
der (if there is a shoulder). If the median 
width is variable (not constant), then code:
999 Variable median width, 

RIGHT ROADWAY-COLUMNS 59 
THROUGH 68: These columns contain the 
data for the right roadway (which is carrying 
traffic in the direction of the inventory). 

MEDIAN SHOULDER-COLUMNS 59 
THROUGH 61: Record the type and width 
of the median shoulder. 
SHOULDER TYPE--COLUMN b9: 


H Portland P Cobblestone 
cement concrete R Gravel 

A Asphalt-high S Soil 
type C Sod 

T Asphalt- 0 Other 
surface treatment N No shoulder 

SHOULDER WIDTH-COLUMNS 60 
ANoder the arae weth. oe61or 
shoulder to the nearest meter. Code 

"NN" if there is no shoulder. 
TRAVELED WA Y-COLUMNS 62 
THROUGH 65: Record the surface type and 
width of the traveled way (the portion of the 
roadway used for moving traffic exclusive of 
the shoulders). 

22 
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SURFACE TYPE-COLUMN 61: 
11 Portland P Cobblestone
 

cement concrete R Gravel
 
A Asphalt-high S Soil
 

type 0 Other
 
T Asphalt

surface treatment
 
TRAVELED WAYWIDTH-COLtMNS 
63 TIIRO UGH 65: Record the width of the 
traveled wa to the nearest 0.1 meter. 

y
 
OUTSIDE SHOULDER-COLUMN 6668: Record the type and 7ridthof the outside shoulder. 

SHOULDER TYPE-COLUMN 66: 
H Portland P Cobblestone
 

cement concrete R Gravel
 
A Asphalt-high S Soil
 

type C Sod
 
T Asphalt- 0 Other
 

surface treatment N No shoulder
 
SHOULDER WIDTH-COLUMNS 67 
AND 68: Record the average width of the 
shoulder to the nearest 1/2 meter, Code "NN" 
if there is no shoulder. 

NUMBER OF LANES-COLUMN 69:
 
When inventorying a divided roadway enter
 
in this column the total number of lanes carry
ing traffic on both roadways. Rec,)rd the
 
number of lanes used for moving traffic under
 
normal operating conditions (not congested
 
peL.& hours). If the traffic lanes are not
 
marked, then estimate the number of lanes 
normally used by traffic.
 

ACCESS CONTROL-COLUMN 70: Record
 
the access control characteristics of the road
way. It is the type of access control over a
 
substantial section of road that is to be re
corded. Individual access points and/or viola
tions or exceptions to the general type of 
access control are not to be recorded. Suchviolations or exceptions should be noted in the 
comns 
comments.
 

T Complete control of access
P Cpt control of ass 

P Partial control of access
 
N No control of access 

RAILROAD CROSSING--COLUMN 71: 
Enter the name of the railroad according to 
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the following coe,,. In addition, if the cros,,-
ing I, "at gradc" then coirilh.te Form INV 4; 
if .l,arate, lIy a .(ructure, then complete 
Fu*"ryn INV 3. 

1 (;ral. liartolore Mitre 
" ( ral.Man ie! lh'lgrata 

3t (;ra1..lii ( A. lRoca 

4 1tIrH 1.,lu <,t,It, dhe 1rquiza

5 (it. .o,, ue San Martin 


Il)miiing-. I:. Sariiento 

41(Ithlimountainous 


If "'tlier'" i'- coded, specify the name of the 
I Iroail iII thl (oinii(nts, if known, 

N ,te that at any point where it railroad 
're< ,ai_, at ,rad e is b(ing recorded and other 

events arte ,,iti logge, at this same location. 
which requirie the use of two or more lines, it 
is itipottant that the railroad crossing be 
shown on the first line. 

RRAL OR URBAN-COLUMN 72: In this 
colutin classifv the character of the area 
throu.uhi which the road is passing. Refer to 
A eltenlix II for additional instructions. 

R Rural 
U Urban 

Note that at any point of entry into an 
urban area and when other events being logged 
at this same location which require the use of 
two or more lines, it is important that the 
urban area code be shown on the first line. 
ADMINISTRATIVE BOUNDARY-COL-
UMN 73: Record the existence of administra-
tive boundaries by use of the following code: 

Example:. 
1 National 7 Port Authorities 
2 Provincial 8 Airport3 Departmental Authorities 
4 Dunicipal 9 Partido 

4 Military 
 9 Other 

6 National Parks 

Always indicate in the comments the name 
of the administrative boundary being recorded, 
such as: Rio Negro-Chubut provincial border, 
Los Alerces National Park boundary, Lujan 
municipal limits, etc. If "other" is used, ex-

23 
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plain the type of boundary being recorded.
 
TOPOGRAPIIY---COLUMN 74: Record the
 
general type of terrain through which the
 
road is constructed (and which affects the
 
alignment and grade of the road) as follows:
 

L Level M Mountainous 
0 Rolling 

Care should be taken to classify the terrain
 
which affects the design (and cost of construe
tion) of the road. It is possible, for example,
 
to have a road on "level" terrain within a
 

area. This could happen if the
 

road were in a flat river valley, or on a bench
 
or shelf, or on a flat mesa or table land, even
 
though the surrounding region were
tainous. moun-

ILLUMINATION-COLUMN 75: Record
 
the existence of roadway illumination. Do
 
not record short intervals of "spot illumina
tion" such as bus stops, intersections, or inter
changes. 

g 
1 Begin illumination 
2 End illumination 

COMMENTS: Make comments brief, but 
clear. If additional space is needed, use the 
reverse side of the form. Remember to iden

tify each comment by odometer reading where 
necessary. Do not use other sheets of paper 
for notes or sketches unless absolutely neces
sary because of the difficulty of preventing 
their loss. Include information regarding toll 
rates, provision of walkways or bicycle paths, 
bus stop turnouts, emergency telephones, etc. 

D. STRUCTURE DATA (Form INV 3) 

Reference should be made to the "Computer
Program Users Manual" before beginning to
inventory structures and completing Form 
INV 3. This manual shows the columns of 
this form that "must be coded," "may optionally be coded," and "must be left blank" for 
the different conditions. 

PARTY CHIEF: Write the full name of the 
Party Chief on the line in the box. 

http:coirilh.te
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A..SISTANT: Write the full name of the 
.,Asistant Party Chief on the line in the b)x. 

VEhlICIE NUMBER: Write the vehicle 
licen,,e plate (or ,)ther identification) number 
on the line iii the bOx, 

SlIEET OF SIETS TODAY: Nurn-
her cofnecutively the -heets used each (lay. 
1 a se of foreparate series numbers, each 

mute and for each different type of form 
tINN' 1, INN 2, etc.). 
FIEL) DATE--COLLIMNS 3 AND 4: Write 
the day and the month on the line and the last 
two digits of the year in Columns 3 and 4. 

Exanmplp: Field Date 21 May!5 

TIME START: Write the time that work is 
started on that sheet. 

Example: Time Start 8:00 a.m. 

finished on that sheetw 

Example: Time Finish 2:15 p.m. 

ShIEET - OF - SHEETS FOR THIS 
144 ROUTE: This space will be completed in the 

central office. INWhen all sheets have been as-
sembled for an entire route, the sheets will be 
numbered consecutively, 
TYPE OF CARD-COLUMNS 1 AND 2: 

The code for the card type is preprinted on 
each form. For the structure data form the 
card type code is 03. 

ROUTE-COLUMNS 5 THROUGH 8: En-
ter the route number code. This code, should 
agree with the route entry made on Form 
INV 1 or 2, when the structure was being 
entered on one of these forms. 

JURISDICTION-COLUMN 9: Record the 
administrative jurisdiction of the road being 
inventoried, 

Example: 
1 National 6 National Park 
2 Provincial 7 Port Authority 
3 Departmental 8 Airport Authority 
4 Municipal 0 Other 
5 Military 

If "other" is used, then indicate the admin-
istrative jurisdiction in the conments. 

Text 5 

DISTRICT-COLUMNS 10 AND 11: Record
 
the highway department district code.
 

Exame:
 
01 	 Bs.As. (north 14 San Luis
 

zone) 15 Mision
 

02 	 Cordoba 16 Santiago del 
03 Tucuman Estero
 
04 Mendoza 17 Entre Rios
 
05 Salta 18 Chaco
 
06 Jujuy 19 Bs. As. (south
 
07 Santa Fe zone)
 
08 La Rioja 20 Rio Negro
 
09 San Juan 21 La Pampa
 
10 Corrientes 22 Formosa
 
11 	 Catamarca 23 Santa Cruz 

12 Neuquen 24 Tierra del Fuego
 
13 Chubut
 

ODOMETER READING-COLUMNS 12
 
THROUGH 16: Record the odometer reading
at the point of beginnhig of the structure.
 
On bridges the point of beginning is assumed
 

to 	be the expansion joint at the beginning of 

the deck floor, or the beginning of the first 
span, if there is no deck expansion joint. If
 
it is necessary to use more than one line on the
 
form to record the data for one structure, the
 
same odometer reading should be repeated on 
each line. 

Each entry in Columns 12 through 19 	 onForm INV 3 must have a corresponding entry 
on Form INV 1 (Columns 12 through 16,and
 
Columns 27 and 28) or on Form INV 2 (Col

umns 12 through 16 and Columns 27 through 
29).
 
STRUCTURE-COLUMNS 17 THROUGH 
19: In this field enter the codes to indicate the 
location and type of structure (or other event). 

STRUCTURE TYPE-COLUMNS 17 AND 
18: Record the structure type (or other event) 
according to the following codes. Structures 

of 7.0 meters or more in total length are con
sidered 	to be major structures. 

01 Minor structure-road over waterway 
02 Major structure-road over waterway 
03 Major structure-road over other road 
04 Major structure-road over railroad 

05 	Major structure-road o-!er waterway
 
and other road
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Major .tructur.. road over waterway 

and railroad 
7fMaor structur.. - -road over railroaa and 

other road 
over waterway,0', Major ,trtucturt-rai 

railrot. anl otlr road 

Wl 'idvrjpas road under other rad 

rial uniher railroad10 rldvrpa,-
under railroad and11 lndvrlpaw,-- rad 

tither road 
t combination1: 'attleguard--ulve 

.I1lligh tension clectric power line 

oie(eli16 Overhead p e 
16 Overhe'd conveyor (ore, grain, sand, 

eti.) 
1 Signr bridge 

21 lledestrian overpass 
21Pedestrian unlderl)Ss 


22 l)ip (sudden sag) 

3-1 Roadway over darn 

00 Other 


structure typeForm INV 3 not used for 

codes 12. 1S. 19 and 23 through 33. All strut-

tures that are recorded on Form INV 3 will 
least Columns

require including codes for at 
1 through 19. 

STRICTURE LOCATION-COLUMN 19: 
on undividedWhen inventorying structures 

in Column 19. Whenroadways put code "A" 
on divided roadwaysinventorying structures 

the code in this column will indicate if the 

data pertain to the roadway carrying traffic 

in the direction of the inventory or to 
e,.posing roadway. It will also indicate 

the
if 

there are separate structures spanning or 
roadway or if one structurecarrying eacti 

or carries both roadways. Separatespans 
A and 0 are identified by Codesstructures 

-tructure carrying or
while the data from one 

are identified byboth roadwaysspanning 
Codes B and C. 

A Structure pertains to forward roadway 

0 Structure pertains to opposite roadway 
to for-B Single Structure--data pertains 

ward roadway 
C Single Structure-data pertains to oppo-

site roadway 
addi-Sometimes it may be necessary to use 

3 for a structuretional lines on Form INV 

Text5 

be6cause of multiple spans of differsnt lngthbs. 
If there are separate structures pertaining to 

the opposing roadways then identify each line 

A or 0, as appropriate. If a
of data by Code 
single structure spans, or carries both road

ways, then list the number of spans, and their 

or more lines using Code B inlengths, on one 

19 on each line. The line containing
Column 

C in Column 19 with data pertaining to
('ode 

the opposing roadway, should not contain data
 

in Columns 38 through 43, referring to spans.
 

NAME OF THE CROSSINGCOLUMNS
 

20 THROUGH 34: Enter the name that will
 

help to identify the structure, such as: Rio
 

Lujan, Gral. Roca RR., Jct. Nat. Rt. 7, etc.
 

Use abbreviations as much as possible. Leave
 

a blank space between each word. Write in
 

capital letters. If there is no name, leave the
 

data field blank. If the structure is a culvert,
 

which serves minor cross drainage and less
 

than seven meters in length, enter the name
 

"Culvert."
 

MATERIAL-COLUMNS 
 35 THROUGH 
37: The material of the structure is recorded 
separately for the substructure, superstructure,
 

and the road surface. If there is more than
 

one type of material, use the code for the pre-


Use 0, or ether, no more than
dominant type. 
is used, then specify in the necessary. If 0 


comments the type of material.
 

SUBSTRUCTURE-COLUMN 35: The sub

structure includes abutments, piers, founda

tions, retaining walls, wing walls, etc. On
 
pipe or box culverts, the material surrounding 

of the culvert barrel is defined asthe ends 

substructure. Use one of the following codes:
 

L Brick
H Concrete 

S Earth
F Steel 
0 OtherM Wood 


P Stone or masonry
 

SUPERSTRUCTURE-COLUMN 36: The 

superstructure includes girders, beams, trusses,
 

On pipe or box culverts the culvert barrel
etc. 

is defined as superstructure. Use one of the
 

following codes:
 

H Concrete P Stone or masonry
 
L Brick
F Steel 

0 Other
M Wood 

25 
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U0.11 ,VA',' .- ¢'/' OIj'ML.WN .T: 'ie road .V'.Vf.l?-('OLU!VM'S 18 .I,.I' 39: Record.u rfa,'. i, the leek thr or ,ther .-urface which ,,trin line the nhiler of spans that are ofcarries Ihe traffli. ()n uinderpas,.s (struc.ture equal lengtili. ',- additional lines as necestyp.ls (K), I0, and 11), rel ort the surface IvI* sary for spans of diterent lengths or cu'vertsof the roal beirg inventoried, not lie one Ef different sizes.fbing carried ov i-rhead,,he by the st ructure .II TZIf thr fo!llowingE ,'leh. FWy ' 0 T HROU GH 3 : Re(fti efl-. e o gcord the length of span or widtl of box from 
II ('oncrete M Wood ablut bent face to center of pier. For roundA Asphalt LI Brick culverts record the barrel diameter. Measure,
P (obbl)le.,tone Y Steel Plate in general, to the nearest 0.1 meter but disre-
U Gravel 1ESteel Girate ard rinor variations in span measurements 
S Earth 0 Other when grouping spans for recording onINV 3. Record Forman approximate length to rep-

S'ANS--('()L1JMNS- 38 T1IIROUGI, 43: resent the size of the grouped spans. For
IRecord the nurnilir ait length of spans. When cx'l)le 
a multiple span str-iclire has spans of differ- (lridge at odometer reading 481.25)ent lengths use as many lines as necessary on Span number Measured lengthForm INV 3 to record the span data. Repeat 1 20.1 inthe same odometer reading and structure type 2 19.8 in 
with the appropriate structure location code 3 20.0 mon each additional line used but leave the 4 20.2 mother columns (20-37 and 44-75) blank. 5 22.0 m 

Material Spans 

'4'
Od o nwter " t--0.0 C .L "=E 

12 13 14 15116 17 18 191 20 2112223 24 1251261271 28 29 30 311 32 33 34 351 36 37, 38 391401411 42 43 
4812 0201 A 10200IR O N EJG R 0 H IH IA 01 11 

I-ILt0T 
 LLt11 


4 8 1 50 A 
- *

1 0 1 1012 2 0 

HEIGHT ABOVE WATER-COLUMN 44: BRIDGE RAIL-COLUMNS 45 THROUGHMeasure the distance from the stream or other 47: Record the predominant constructionsurface such as road, track, etc., to the bottom 
ma

terial and the height of the bridge rail. Whenof the structure. Do this for structure types inventorying underpasses, ignore bridge0'2 through 08 only. Record to the nearest on the overhead 
rail 

structure, but record anymeter. If the distance is more than nine bridge rail on the road being inventoried.meters, then Code "U" for unlimited, but be HEIGHT-COLUMNS 45 AND 46: Measuresure to indicate the actual height, or estimate the height of the bridge rail to the nearest 0.1thereof, in the comments. meter. Measure from the roadway surface to
U Unlimited the top of the posts, if they extend above the 
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kil1 It I-n,.o'.--a to mivature curi 
hwight. l -,. -, it tritlg, rail milli it li.ight 
,,f 1,.-- thi :, ,'ii, I,,, th, roamwnH -urface 
Ina %I.. iwrri. 1 U.. ('ic -NN- it, indicate 
Owr- I, no I1rig, ral. 

tIf.I/.','1. f1( Hi.V~I(. v ~ 
I 1 ,rtk , l Stolle 
F Steel 1, Brick 
N1 Wood 0 Other 

SII)lWV.I.KS (()IX.'MNS .1h T1IR)IU(;lt 
1., 4",. . viten,4'e of sidewalks bye1V enter-

Itg Ii thest' cttIIIIlIIn the widt hs of the side-
walk, >,ep,:i:tlvlV for the left antd right sides 
of 0o4 rltldwa v. The width.-should 1be re-

A.tnldIt( the litart>t0.1 iwettr. Soietimes 

:1 : trllctllrt will have a cl,4 with in wvidh flat 

t,, I, wlit'li looks iiiicl like it sidewalk. Such 
t'1lr0}, Shouiildlwit be recorded as sidewalks un-

; less the flat top usal I lvy is moreypedestrians 

t;in fl.7 ntters iII wvi(lih. When recording 
tith'wnlk on structures ol divided roadways, 

l tli ftlhttowing convention to define "left" 

RIGT 

1 RI T 

OPPOSITE ROADWAY MEDIAN FOREWARD ROADWAY 

If there is no sidewalk, then code: 
NN No sidewalk 

Ni e: The left and right are determined facing 
tii direction (if the inventorv. 

CLASS OF STRUCTURE-COLUMNS 52 
AN]) 53: Record in these columns the class of 
the structure using the following general clas-
sifications. A structure not, fitting into one of 
these classifications should be coded "other" 
and explained in the comments. See Appen-
dix L for diagrams of typical structure classi-
fications. 


10 Beam or girder 

20 . olal) 

30 Arch 

40 Truss 

50 Frame 

60 Suspension 

81 Box Culvert 

82 Pipe Culvert 


Text 5 

S3 Ellilt ical pipe culvert
 
h4 Arched lbox culvert
 
8'5 Box culvert with deck slab road urfame
 
N Other
 

I)F('K--'OIATMNS 54 AND 55: Record in 

these colunins the de-scription of the deck as
 
to whether it is fixed or movable (to allow
 
ships to pass through). If it is movable, then
 
indicate the type of protection to prevent ve

hicles from driving into an open bridge.
 

FIXED OR0MO'ABLE--COLUMN 54: 
F Fixed M Movable 

I'I07LE(IION-COLUMN 55. Indicate the
 

type of protection by the following codes.
 

I)escrilx' the protection in the comments.
 

I No )rotection 0 Other 
2 1Vatchnian 

TOTAL ILENGTH--COLUMNS 56 
'flllOLTGII 60: Record the'total length of
 
the structure to the nearest 0.1 meter. The
 
total length of a bridge is the distance between
 
the faces of the abutments. It is equal to the
 

sum of the span lengths. Total length is re- 147 

Lcorded only for structure types 02 through 08 
(Colunis 17 and 18), and for type 22, sudden 
sag. For sudden sags measure the length of
 
the sagged section that is paved or, if unpaved,
 
the sagged section.
 

TRAVELED WAY WIDTH-COLUMNS
 

61 TIIROUGH 63: Record the traveled way
 
width between curbs, sidewalks, or bridge
 

rails on bridge decks, underpasses, and sudden
 
sags (structure types 02 through 11 and type
 
22). Record the width to the nearest 0.1
 
meter. If it is a minor strictdre (type 01)
 
with headwalls, the width bltween headwalls
 
should be recorded. rf
Lhere are no headwalls
 
and the width of tho traveled way and
 
shoulders are not restricted by the structure
 
record "UITU" to indicate no change in the
 
traveled way width.
 

HORIZONTAL CLEARANCE-COLUMNS
 
64 THROU(.H 66: Record the distance be
tween bridge rail or other barriers at the point
 
of minimum clearance. Record to the nearest
 
0.1 meter. Disregard barriers or obstacles of
 
30 cm or lers in height. If there is a barrier
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on one Iide 	only or no barrier on either side 
rveord: 

ITI1T' Unlimited horizontal clearance 
VERTI('AI, ('IEARANCE -(OILUMNS 67 
ANT) P: Record the %,eriical clearance over 
the roailway 1eing inventoried. Record to the 
nearr- 0.1 meter. If the clearance is greater 
th,n six tneters igrelord: h t 

' ,liTi'I d clearanceROUTE:i vertical 

i oS'TFEI) I.OAD LIMIT-COLUMNS 69 
I 1'IIIROI T(,If 71: Record the maximum afe 
load limit, if it is posted on the bridge. Re-

rd the load limit to the nearest whole ton. 
NUIMBER OF TRACK", CROSSED-COL-
I M'SNS 72 and 73: Record the number of 
tracks crossed if a railroad passes either under 
or over the highway being inventoried. 
LIATMINATION--(COLIMN 74: Record 

the existence of illumination of the structure 
bS Yes 

N No 

148 	 ToLL OR FREE-COLUMN 75: Indicate 
whether the bridge is free or toll by:L Free 

C Toll 

E. FORM INV 4-RAILROAD CROSSING 

PARTY CHIEF: Write the full name of the 
Party Chief on the line in the box. 
ASSISTANT: Write the full name of the 
Assistant Party Chief on the line in the box. 
VEHICLE NUMBER: Write the vehicle 
license plate (or other identification) number 
on the line in the box. 

SHEET - OF - SHEETS TODAY: Num-
1ker consecutively the sheets used each day. 
Gse a separate series of numbers, for each 
route and for each different type of Form(INV 1, INV 2, etc.). 

FIELD DATE-COLUMNS 3 AND 4: 
Write the day and the month on the line and 
the last two digits of the year in Columns 3 
and 4. 

Example: Field Date 21 May75 
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Text 5 

TIME START: Write the time that work is
 
started on that sheet.
 
Example: Time Start 8:00 a.
 
TIME FINISH: Writethe time that work is
 
finished on that sheet.
 
Example: Time Finish 2:15 p.m.
 

IIEET - OF - SHEci, S FOR THIS 
This space is for use in the central
 

office. When 
 all sheets have been assembledfor an entire route, the sheets will be numbered
 
consecutively.
 
TYPE OF CARD-COLUMNS 1 AND 2:
 
The code for the card type is preprinted on 
each form. For the railroad crossing data 
from the card type is 04. 

ter the route number code. The code should 
agree with the route entry made on Form
 
INV 1 or 2, for this railroad crossing.
 
JURISDICTION-COLUMN 
 9: Record the 
administrative jurisdiction of the road being 

inventoried. 
Example:

Ex al
1 N'ational 6 National Park
 

2 Provincial 
 7 Port Authority3 Departmental 8 Airport Authority
 
4 Municipal 0 Other
 
5 Military
 

If "other" is used, then indicate the admin
istrative jurisdiction in the comments. 
DISTRICT-COLUMNS 10 AND 11: Re
cord the highway department district code. 
Example.: 

01 Bs. As. (north 14 San Luis 
zone) 15 f'isiones
 

02 Cordoba 16 Santiago del
 
03 Tucuman Estero
 
04 Mendoza 17 Entre Rios
 
05 Salta 18 Chaco
06 Jujuy 19 Bs. As. (south
07 Santa Fe Bone)07 Santa Fe zone)08 La Rioja 20 Rio Negro 
09 San Juan 21 La Pampa
 
10 Corrientes 22 Formosa
 
11 Catamarca 23 Santa Cruz
 
12 Neuquen 24 Tierra del Fuego
 
13 Chubut 
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01$)METFI RFADING--COLUMNS 12 

''IIR()UG1 Iti: Enter the odometer reading 

to thc nearest 0.01 kilometer, at the point
 
where the first rail of the crossing is en-


countered. 


NAMF.: OF RAILROAI)-COLUMN 17: 


Record the naine of the railroad: 


Example: 

1 (ral. Bartolome Mitre 
2 Gral. Manuel Belgrano 
3 Gral. Julio A. Roca 
4 .Justo ,lo.q de Urquiza 
5 Gral. ,Jose de San Martin 
6 )omingo F. Sarmiento 
0 Other 

NUMBER OF TRACKS-COLUMNS 18 

TIIRo)U(;II 20: Record the number of tracks 

selarately for main and auxiliary tracks. 


TYPE OF WARNING-COLUMNS 21 

TIIROUGII 34: Record the type of warning 

existing at the ('roSsin'. If the crossing has 

a watchman record the time of day in hours 


and minutes (from and to) that the watch-
man is on duty. Use the following code in 
Colunns 21 through 26 to indicate the type or 

types of existing protection. 

S Yes 
N No 

SIGNS-COLUMN 21
 
FLASHING LIGHTS-COLUMN 22
 
BELLS-COL UMN 23
 
GATES (MANUAL)-COLUMN 24 


GATES (AUTOMATIC)-COLUMN 25
 
WA TCHMAN-COLUMN 26 


TIME-COLUMNS 27 THROUGH 34: Re-
cord the time that the crossing is under the 
surveillance of a watchman. For example: 
suppose that from midnight to 6:00 a.m. there 
is no watchman on duty. Then at 6:00 a.m. 
a watchman begins his tour of duty which is 
terminated at 12:00 noon. He is relieved by 
another watchman from noon to 6:00 p.m. A 
third watchman is on duty from 6:00 p.m. to 

Text 5
 

midnight. This situation would be coded as 
follows: 

TYPE OF WARNING 

WATCHMAN 
- TIME 

6 3
 

z FROM TO 

} - i 3
 
21 22 23 24 15 26 272129 3
 

S10 61 012 4 0o
 
I
 

NoTE: If Column 26 is coded "No", then Columns 
27 through 34 should be left blank. 

ANGLE OF CROSSING-COLUMN 35: 
Estimate the acute angle made by the inter
section of the road and the railroad. Record 

the angle to the nearest 10 degrees according 
to the following code: 
Example: 149
 

1 00 to 90 6 500 to 590
 

2 100 to 190 7 600 to 69'
 
3 200 to 290 8 700 to 790
 
4 30' to 390 9 800 to 900
 
5 400 to 490
 

ANGLE TO RECORD 

DIRECTION OF INVENTORY 

SIGHT DISTANCE--COLUMNS 86
 
THROUGH 59: Sight ditances are recorded
 
for each quadrant of the intersection formed
 
by the road and the railroad. The diagram
 
on the bottom of Form INV 4 identifies by
 
letter codes the points to and from which
 
sight distances are to be measured. The ob
ject is to measure and record the distance
 
along the tracks from the crossing to the point
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where a train would become visible to a F.mo- FORM INV -TUNNELtorist who is on the road 
from the 	

at • point 100 meterscrossing. 	 PARTY CHIEF: Write the full namePoints N and P on the 	 of thediagram 	 Party Chief on the line in the box.reprwientat points 100 meterstle positionsfrom of a vehicletile crossing.(fi train 	 If ASSISTANT: Write the full name of theAssistant Party Chief on the line in the box.L90 roquirodbeomes vrosiPlintt an to know a itnce lesko tile distance VEI,P 	 'NUIABER:P, itis onteleinhebxcro(sing that 
N andfrom the 	 Write the vehicle

when th, the motorist will 	
license plate (or other identification)seetrain is (WO the train 	 numberonber the line in the box.

meters from the crossing. consecltivelyIIEET --S/G/IT 	 OF SHEETS TODAY: NumtheDISTA .VCE--7OL U.VN 	
sheets used36 	 eachi47: 	 Use a separate day.seriesTie distances 	 of numbers,on the diagram GA and 	 for eachrepresent 	 OB routethe sight 	 and for eachdistances 	 different"i(.A'Sircel from point 0, parallel to the 	

ttracks, points 	
(INV 1,INV 2, etc.).to A and B, respectively,railroad FIELDa train 	 where DATE~CLJIS8ADwould become visible to a 	

Write the day and the monthpoint motorist at 	 on the 4the 	 line andlast twoN. The measured 	 digits of the year indistances 	 Columns 3to points A, B, C, and D are from Pointto be recorded, and 4.Example..in meters, 	 Field datelabefle ()A,in the corresponding 	 21 May7T51
OB,OC, and data fieldsOD. If a sight TIMEdistance greater than 600 meters exists for any 

START: Write the time that work isstarted on that sheet.
quadrant of the intersection the correspondingdata field should be coded: 	 Example. Time Start 8 :0 0150 	 a.m.UTU Unlimited sight distance 	

TIME FINISH: Write the time that work isfinished on that sheet.SIGHT 
DiSTANCE-COLUjVNS
TIIROUGtt 59.. The distances 48 Example..
OP" and OP" on 

ON', ON", SHEET Time Finish 2:15 a.m.the diagram refer 	 - OF - SHEETStance to dis-	 FORfrom point 0 measured along the 	
THISROUTE: This space is for use in the centralThese 	 road.distances 	 office.will be recorded 	 W'hen all sheets haveon Form 	 been assembledfoVINV 4 only when the sigh, distance along the 

an entire route the sheets will be numberedrailroad track (distance OA,OB,OC, or OD) 
consecutively.

is less than 600 If 	 TYPEmeters. 	 OF CARD--COLUMNs
in a quadrant is 600 meters 

the sight distance 	 1 AND 2:The code or more then the 
for the card type is preprintedeach form. 	 oncorresponding field 	 For the tunnel data form the card(ON', ON", OP', or OP")
is left blank. For example, suppose the sight 

type code is 05.
distances along the railroad tracks 
ROUTE-COLUMNS 

measure as 	 5 THROUGH 8: Enfollows: ter the route number code. This code shouldagree with the route entry made on OA More than 600 meters Form
GB More than 600 meters INV 1 or 2 for this tunnel.JURISDICTIONOD 426 meters 	 administrative COLUMN 9: Record thejurisdiction of the roadinventoried. being 

Since OD measuresis necessary 	
met~~Ers&ample

to determineless
the

than 600 meters, it Exapl ..isncesryt dtrmn telocation of pointP", from which 	 2 Provinciala train could be seen I Nationalat point 	 6 National Park7 Port Authority3 DepartmentalF, which is 600 meters from the crossing, and 8 Airport Authorityto measure and record the distance OP". 4 MunicipalA04Muiial 
 O0 Other th r 
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If "other" is used then indicate the admin-
ibt rative jurisliction in the comments. 

DISTRI(CT--CO)IINS 10 AND 11 : Record 
the highway department district code. 

Eamphs'. 
01 us. As. (north 14 San Luis 

zone) 15 Misiones 
0- Cordoba 16 Santiago del 
03 Tucuman Estero 
04 Mendoza 17 Entre Rios 
05 Salta 18 Chaco 
06 Jujuy 19 Bs. As. (south 
07 Santa Fe zone) 
08 La Rioja 20 Rio Negro 
09 San Juan 21 La Pampa

0 Corrientes 22 Formosa11 Catamarca 23 Santa Cruz 
12 Nequen 24 Tierra del Fue o
13 Chubut 

ODOMETER READING-COLUMNS 12 
TIIROUGII 16: Record the odometer reading, 
to the nearest 0.01 kilometer, at the beginning 
of the tunnel. Do not record the beginning of 
entrance sheds, approach ramps, or similar 
structures. The odometer reading is to be re
corded at the point where the "tunnel proper" 
begins. If there are separate tunnels for the 
opposing traffic directions, inventory each 
separately, and use two lines on Form INV 5 
to record the basic data pertinent to each. 
Pertinent information for each tunnel will be 
collected in the direction of the traffic flow for 
each bore. The odometer readings for both 
bores will be the reading recorded for each 
bore in the direction being inventoried. In 
addition, it may be necessary to use more lines 
for recording sign type and location, 

ALIGNMENT-COLUMN 17: Record a de-
scription of the roadway alignment within the 
tunnel. If the entire tunnel has a tangential 
alignment consider the tunnel to be straight. 
If any portion of the roadway within the 
tunnel is built on a curve, consider the tunnel 
to be curved. Use the following codes: 

R Straight 
C Curved 

LENGTH-COLUMNS 18 THROUGH 20: 

Record the length of the tunnel from portal 
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to portal. Do not include any tahumm hdk,
 
approach ramps, e c., in the tmnal iuagth.
 
The length may be meamued by the arvey
 
odometer in the vehicle. Record tem
 
to the nearest 0.01 kilometer.
 
STATUS-COLUMN 21: Record whether the
 
tunnel has international statu-hat i*, con
nects two countries.
 

N National 

I international
 
TOLL OR FREE--COLUMN 22: Indicate if
 
the tunnel is toll or free. If toll, then indicate
 
the amount of toll in the comments.
 

L Free
 
C Toll
 

TRAFFIC OPERATION--COLUMN 28:
Indicate if the tunnel carries one-way traffic
 
(alternating flow direction 
 by use of signalsor other control), two-way traffic, or is a mul
tiple bore with separate tunnels for each
 
direction.
 

1 One-way traffic--one bore
 
2 Two-way traffic-one bore 


NUMBER OF LANES--COLUMN 24: Re
cord the number of lanes used for moving
 
traffic. If the tunnel has multiple bores with
 
more than one line being used on Form INV
 
5, then record the number of traffic lanes sepa
rately for each bore.
 
SIDEWALKS-COLUMNS 25 THROUGH
 
32: Sidewalk data are recorded separately for 

the right and left sides of the tunnel bore. 
MATERIAL-COLUMNS 85 L*iTD 29: Re
cord the sidewalk material according to the 
following code: 

H Concrete R Gravel
 
A Asphalt S Earth
 
T Bituminous B Tile
 

surface treatment N None
 
P Cobblestone 0 Other
 

or rock
 

WIDTH-COLUMNS 9-V AND 041: 
Record the sidewalk width Ito the nert 0.1 
meter. If there is no sidewalk cods: 

NN None 

151 
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HAND RAIL--COLUMNS f8 AND 3f. 
Record the existence or absence of hand rails. 

S There are handrails 
N There are no handrails 

TRAVELED WAY---COLUTMNS 33 
TIIROUGI 36: The roadway surface type 
and the traveled way width within the tunnel 
are rrvorded in this field. 

7TYPE--COLUMN 33: 

If Concrete P Cobblestone 
A Asphalt R Gravel 
T Bituminous S Earth 

surface treatment 0 Other 

WIDTH--COLUMNS 34 THROUGH 36: 
Record the traveled way width to the nearest 
0.1 meter. 

ILL UMINATION-COLUMNS 37 AND 38: 
TYPE-COLUMN 37. Record the type of 
illumination as follows:illuminat uM 0olOtFORM-COLUMN 

M Mercury 0 OtherS Sodium X Mixed 
F Incandescent 

If codes 0 or X are used, then explain in the 
comments. 

LOCATION-COLUMN 38: Record the lo-
cation of the lamps as follows: 

1 Overhead center 3 Side lamps (high) 
2 Side lamps (low) X Mixed 

If Code X is used, then explain in the com-

ments. 


VENTILATION-COLUMN 39: Indicate 

the type of tunnel ventilation. 


N Natural A Mechanical 

POWER SOURCE--COLUMN 40: Indicate 
the electric power source for lighting, equip-
ment operat~n, etc. 

1 Public power 2 Generators 
source 3Both 

PHYSICAL CHARACTERISTICS-COL-
UMNS 41 THROUGH 62: Indicate in this 
field the physical claracteristics of the tunnel 
portals, wal and ceiling . 
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ENTRANCE PORTAL-COLUMNS 41
 
THROUGH 49:
 

WIDTH-COLUMN5 41 THROUGH 4.: 
Measure the width of the tunnel entrance at
 
a point 1:5 meters above the roadway mur
face. Record the width to the nearest 0.1
 
meter. 

VERTICAL CLEARANCE(OLUMNS
44 THROUGH 47: Record the vertical
 
clearance to the nearest 0.1 meter.
 

AT EDGE--COLUMNS 44 AND 45: 
Measure the vertical clearance at both the 
right and the left edges of the traveled 
way. If the clearances are not equal re
cord the lesser of the two. 

AT CENTERLINE-COLUMNS 46 
AND 47: Measure the vertical clearance 
at the centerline of the traveled way, on 
an undivided roadway, or at the center
line of the median on a divided roadway. 

48: Describe the shape
 
of the tunnel portal as:
 

A Arch 0 Other
 
D Rectangular
 
NoTz: If "other" describe In the comments.
 

MATERIAL-COLUMN 49: Record the
 
material of which the tunnel portal is con
structed. In case more than one material 

has been used, code the predominant type.
 
If code 0, other, is used, then explain in the
 

comments. 

P Stone M Wood 
H Concrete 0 Other 

EXIT PORTAL-COLUMNS 50 THRU 58: 
This field contains the same items as found in 
the entrance portal field, columns 41 through 
49. Refer to that field for detailed instruc
tions. 
WALL MATERIAL-COLUMNS 59 AND 
60: This field refers to the type of material 
foand in the walls of the tunnel. If more 

than one material is present, code the pre
dominant type. Explain and describe in the 
comments any combinations or variations of 
material tyipe. 
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LI.I.; ('OLI'.N ,59: TRAFFIC CONTROL - COLUMNS 67 
A TileI 0 Other THROUGH 72: In Columns 67 through 70 
II ('Onerete N None indicate the existence or absence of the fol-
P' Ma~nry lowing traffic control elements by coding: 

N4,ITT f ('.t. N Is used In ('lumn .5). s)me type S Yes
 
,-f ikatural materlal munt t. ci-ded under Column 00. N No
 

N.! TI7' L -' l."N CO.: TELEVISION CIRCUIT-COLUMN67: 
I l,('k N None (use when TRAFFIC SIGNALS--COLUMN 68:
 
T1 Earth tunnel is 1001% SIRENS OR HORNS-COLUMN 69:
 
0 Other lined) PUBLIC ADDRESS SYSTEM---OLUMN
 

N',Tr If (.d. N Is upd under Column 60, some 70:
 
-f Iihnh oift,.ril nust k- coded under Column POSTED VERTICAL CLEARANCE-


COLUMNS 71 AND 72: Record the posted

(FI.I.V(. MATERI.L -- COLUMNS 61 maximum allowable height, or posted vertical
 
.. VI; 'hi . field refers to the t. pe of ma- clearance to the nearest 0.1 meter. Code NN,
 
terial fount in the ceiling of the tunnel. If if no regulations are posted.
 
muore tlnim one mnaterial is present, then code SIGNS-COLUMNS 73 TO 77: Record in
 
the l)redioninant type. Explain and describe this field, data on signs which are at the por
in tie come~nts5 any comlbinations or varia- tals or within the tunnel. Use as many lines
 
tiowI (if material type. as necessary to record the sign data putting
 

LINI.V-COLUMAN 61: the appropriate odometer reading for each 
A Tile F Steel sign in Columns !'_ through 16. Use the sign 
11 Concrete 0 Other codes from Appendix K, to indicate the type 
P' Masonry N None of sign. The sign location codes are: 153 
NoT.: If ('ode N Is us(,d in Column 61, some type
 

of nitural inaterlal must be coded under Column 62. 1:3
 

N41 TURA L-COL UMN 62: 6 2 
R Rock
 
T Earth 7 43
 
0 Other fl
 
N None (use when tunnel 100% lined) q _ _ _
 

NoiT: If Code N Is used under Column 62, some
 
type of lining material must be coded under Column WATCHMAN-COLUMN 78: Recoid the
 
(1. presence or absence of of tunnel watchman
 
SAFETY-COLUMNS 63 THROUGH 66: (toll collecto-s, police, gatemen, etc.) by cod-

Indicate the existence or absence of the fol- ing:
 
lowing safety elements by coding: S Yes N No
 

' Yes COMMENTS: Include any observations that
 
N No may help to clarify or describe the tunnel and
 

FIREFIOSE-COLUMN63: its use.
 

SAND CONTAINERS--COLUMN 64: 

FIRE EXTINGUISHERS - COLUMN 
65: G. FORM INV 6-FERRY DATA
 
TELEPHONES-COLUMN 66: Two data cards are required for recording
 
Include in comments any additional data information on ferries. Columns 8 through
 
believed pertinent to safety. 16 are identical on the two carda, and these 
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,.hlitn- aliwar only once in the heading of 

the data f,,rin. The fir-t taird is for tihe pur-

I,e ,f r ',rditig the jphy.sical charact eristic-, 

wjileh, (, .',nl card is for listing operational 

,.hara,'t,,rt .)f the ferry, 

full name of theIAWRY ('IIl:F: Write the 
he x.I'artv ('hif on the line in tit 

ASSISTANT: Write the full name of the 

.\,,tltar(I l'artv ('hief on the line in the box. 

the vehicleVEI I'IAE NIUMBiER: Write 

(or other ident ificat ion) number 
liceii, plate 

fil the line In the lIox. 

SIII':"T 	 0)F - SIhE'ETS TODAY: Num-

1wr oMse'tively tie shects us d each day. 
for eachlM', a >eparate series of numbers, 

route and for each different type of Form 

(I NV 1, 1 N 2, etc.). 

4:FIEL-AD DATE: COLUMNS 3 AND 

and the month on the line andWrite the da 
the year in Columns 3

the last two 'digits of 

154 	 and . 
IXEan1d': Field Date 21 MayJ7151 

8: En-5 THROUGHI1OU'T'--COLUMWNS 

ter the route number code. This code should 

agree with the route entry made on Form 

I NV 1 or 2 for this ferry crossing. 
Sdata 

ShEE - HISOF SEETSFOR 
use in the central 

his space is for
ROUTE: 

been assembledWhen all sheets havehees wll nmbeed 

for an ent ire route the heets will be numbered 

consecutively. 

office. 	 for-.i teenireroue e 

the 
being 

.JURISDICTION-COLUMN 9: Record 

administrative jurisdiction of the road 

inventoried. 

Example: 

6 National Park 

2 Provincial 7 Port Authority 
3 Departmental 8 Airport Authority 
4 Municipal 0 Other 
5 Military 

1 National 

If "other" is used, then indicate the admin-
istrative jurisdiction in the comments. 

Text 5 

I)ISTRIST-C6LUMNS 10 AND 11: Record
 

the highway departnent district code.
 

Example: 
01 13s. As. (north 14 San Luis
 

zone) 15 MisionM
 

02 Cordoba 16 Santiago del
 

Estero 

04 Mendoza 17 Entre Rios
 

05 Salta 18 Chaco
 

06 ,Jujuy 19 Bs. As. (south
 

zone) 

03 Tucuman 

07 Santa Fe 

Negro
08 La Rioja 20 Rio 


09 San Juan 21 La Pampa
 
10 Corrientes 22 Formosa
 

11 Catamarca 23 Santa Cruz 

12 Neuquen 24 Tierra del Fuego 

13 Chubut 

ODOMETER READING--COLUMNS 12
 

THROUGH 16: Record the odometer reading
 

or ramp to board the
where the loading dock, 


ferry begins. Disconnect the odometer at this
 

end of the crossing
point. At the opposite 

start the odometer at the point where the in

ventory vehicle leaves the dock or loading
 

ramp.
 

Card 06: 

TYPE OF CARD-COLUMNS 1 AND 2:
 

The code for the card type is printed on the
 

form. For the erry physical characteristics
 

the card type code is 06.
 
NAME OF LAKE OR RIVER--COLUMNS
 

17 THROUGH 31: Record the name of the 
Use ab eviatn w a benG cr d abbreviationswaterway being crossed. Use 

when necessary. Leave a blank space between 

words. 

PROPRIETOR-COLUMN 32: Indicate the 

ownership, or jurisdiction, of the ferry. 

Example: 

1 National 3 Private 

2 Provincial 0 Other 

NAME OF PROPRIETOR-COLUMNS 33 
THROUGH 47: Record the name of the pro
prietor. 

YEAR ESTABLISHED--COLUMNS 48 
THROUGH 51: Code the year in which the 
first ferry crossing service was established at 
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that ,.--,ti,, year not known thenIf the is 

l'a , th. i,11l l'!arnk 


IYN( ;*I'll 52()F ('it )ASIN(, ('()I,"MNS 
"Il )'1 ",, the ofll'6 II-4o'rt length the 
,ri,,,i . r,,utvo followed bY the ferry) tolh, nt'tr,.-t I)i kil'tmttgr. If ath. trips in"lq....it ,r.-ill l ntar of. fietr lengths 
li)it'.ir. j t ,ng.r',, I.. 
r iftilie ian4 explain 

in t1,. ,(,nniiito- the la- for the estimate. 

R "I'RII'I(',; OF EA('It 
M ).A1 ( '() IMNS .56 TIIl GII 72: Use 

i i. T. FERRY 

, 
I llf111C ;; ,I ' -,T tY adequately de-

I it' hy-t;riil ,l~iro't*'wri.- ic.of fith ferry 

.Vt './1'1 '" o..1.,'-.-('Ll'.1.'S,7'. 7,AND 
vir lir the
."7-c' (i .tt iurinoer of boats 

,f .iilai 'Li ,at'tvristi 's. U17e additional 
lit"- t(, ho, with diff'erent charac-to fvrrit's 

tcri '-. 


T't (th" I0 A T-('OLI' . . S 58 AND 59. 
h'ttI'd in thi field the inethod of lropulsion 
and lit' niterial ,)fctonstruction,ma 

lroulsion -('olumn 58 
1) )isel E Electric 

Steam 0 Other 
G Gasoline 

Niat(rial--(Colunn 59)

Ftel 0 OtherAND 
F Steel 0 Other 

(AP'.,CITI'-COLUMNS 60 THROUGH 72 
E'EICL,'S-COLUMNS60 AND 61: Re-

cord the number of vehicles (passenger cars) 
that the ferry can accommodate. 

P1IS'ONN-COLUMNS 62 THROUGH 
6.41: the canRecord number of persons that 
be accommodated, not including those in 
motor vehicl's. The number of persons to 
be accommodated might be determined by 
the number of available seats, or by the 
number of life jackets, or other safety de-
\'ices. 

WEIGHT LIMIT-COLUMNS 65 THRU 
67." Record the load carrying capacity of 
the ferry in tons. 

MAXIMUM HEIGHT--COLUMNS 68 
AND 69: Record the maximum height per-

Text 5 

initted for vehicles boarding the ferry. Code 
to the nearest 0.1 meter. If the maximum 

is more than 9.9 m,Code UU for unlimitad. 
MAXIMUM LENGTII--COLUMNS 70 

THI01WH 79: Record the maximum
 
length permitted 
 fir a single unit vehicle,
 
or a combination .nit boarding without dis

connecting trailer Cnde to the nearest 0.1 
meter. 

Card 07 

-PE OF CARD-COLUMNS 1 AND 2":

The code for !he card type is printed on the
 

form. For the ferry operational characteris
tics data the card type code is 07. 

TIME REQUIRED FOR CROSSING-
COLUMNS 17 THROUGH 19: In thi;s field 
code the hours and minutes required for a 

one-way trip by the ferry. If times vary by 
boat type, use more than one line. Explain 
other variations, such as, by direction, time of 

year, water level, etc. in the comments. 
OPERATIONS SCHEDULE--COLUMNS 
20 THROUGH 33 

MONTHS IN SERVICE-COLUMNS £0 
21: Indicate by code, the month that 

service begins and the month that it is termi

nated each year. If the service is 12 months 
per year, then code E for January in column 
20 and D for December in column 21. Use 
the following codes: 

E January L July 
F February G Augu. 
M March S Septeirtber 
A April 0 October 

J June D December 
DAYS OF THE WEEK IN SERVICE-
COLUMNS 22 AND 23: Indicate by code the 

day that service begins and the day that it is 
terminated each week. If the service is for 
all days of the week, then Code L for Monday 

in Column 22 and D for Sunday in Column 23. 
If the ferry only operates on certain days, 

35
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additional line may be needed to describe the 
schedule. Use the following codes: 

L Monday V Friday 
M Tuday S Saturday 
W Wedneoday I) Sunday 
J Thursday 

HUR.S I4 N!)S £ E ERethe numberof-
hours per NDaythat the ferry is in o 

Record the total number of hours regardless 
of whether there is more than one time period 
of service each day. 

TIME BEGINNING AND CLOSING-
COLUMNS 06 THROUGH 33: Record the 
time of day, in hours and minutes, that the 
ferry begins and stops its operation each day. 
If there is more than one period of operationeach day, explain in comments. e , n mReference 

FARES-COLUMNS 34 TO 80: Indicate in 
i this field if the ferry is free or toll, and if it is 

toll, then indicate the fare. Columns are pro-
vided for recording the one-way fares and 

15 round-trip fares for persons and for various 
156 vehicle type., as follows: 

FREE OR TOLI--COLUMN 34: 

C Toll L Free 

ONE WAY--COLUMNS 35 THROUGH 
58 

PERSONS-COLUMNS 35 THROUGH 
38 
AUTOMOBILES-COLUMNS 39 THRU 
4-

BUSES-COLUMNS 43 THROUGH 46 
TRUCK (SINGLE UNIT)-COLUMNS 
47 THROUGH 50 

TRUCK (COMBINATION)-COLUMNS 
51 THROUGH 54 

OTHER-COLUMNS 55 THROU3H 58 
ROUND TRIP-COLUMNA 59 THRU 
80 
PERSONS-COLUMNS 59 THROUGH 

AUTOMOBILES-OLUMNS 63 THRU 
66 
BUSES-.-COLUMNS 67 TH9 OUGH 70 

36 

Text 5
 

TRUCK (SINGLE UNIT)-COLUMNS 
71 THROUGH 74 

TRUCK (COMBINATION)--COLUMNS 
75 THROUGH 78 
OTHER-COLUMNS 79 THROUGH 80 

COMMENTS: Usually, it will be necessary 
to include many observations and clarifications 
in the comments in order to adequately de

cribe the characteristics of a ferry. Be sure 
to take photos of each boat and of the loading 
and unloading facilities at each end of the 

ferry run. 

H. FORM INV 7-ROADWAY DATA 
(URBAN) 

should be made to the "Computer 

Program Users Manual" before beginring an 
inventory of urban areas and completing Form 
INV 7. This manual shows the columns of 
this form that "must be coded," "may option
ally be coded," and "must be left blank" for 

the different conditions. 

PARTY CHIEF: Write the full name of the 

Party Chief on the line in the box. 

ASSISTANT: Write the full name of the 
Assistant Party Chief on the line in the box. 
VEHICLE NUMBER: Write the vehicle 
license plate (or other identification) number 
on the line in the box. 
SHEET - OF -_ SHEETS TODAY: Num
ber consecutively the sheets used each day. 
Use a separate series of numbers, for each 
route and for each different type of form 
(INV 1, INV 2, etc.). 
FIELD LIATE-COLUMNS 3 AND 4: Write 

the day and the month on the line and the 

last two digits of the year in Coiumns 3 and 4. 
Eample: Field Date: 21 MayJ7j51 

TIME START: Write the time that work is
 
started on that sheet.
 
Example: Time Start 8:00 &.m.
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TlIME INISII Write' the tine that work is 
fini-h,.,lI ,v hat :-Ie .t. 

2 .. 

li'iI*'rT (OF SItEETS FOR TillS 
Ri)II 'T "l'hi- -lat'i is for use in the central 
.,,fi,.. Wi',.t all 'heets have Ibeen as.eiinbled 
fia, ,.itt t. the sh,-e-t will I nuinliered 

, ,,,,.ut,..i 

TYI'I.K (." (.\I ) ('()IATMNS I ANI) 2: 
'I ,iI. fil hl, card type is preperinted on 
C,,L f,,. I",. tlh urlian roadway data form 
flit ,a,dl,, IN I 1. 

lkW"I'. ('()I.'NINS 5 TII HII0(61t 8: En-
mr fill loul,, 1m1 i,,r code. This code should 

%til li.t e eite ctry codes made on 
l:,,vn INV I or 2 for this urban area. 

.l1 I ll("l'T( IN (OL MN 9: Record the 
i, t ri,\e jurisictio fthroadbein
it ,ion of road being 

/-'..,mplh .. 
I Nati onal 6 National Parks 
2 l rovimnal 7 Port Authorit y
i Dla Ticiltal Airport Authority 
., Military 

If "other" is used, then indicate the juris-
d iction in tle conimlieints. 

I)IS'l'R"l('T ('(I'.MNS 10 AND 11: 
:'.amip ': 

Mll Bls. As. (except 14 San Luis 
south) 15 Misiones 

02 (rdhba 16 Santiago del 
03 'icu .mali Estero 
04 MeNloza 17 Entre Rios 
05 Salta 18 Chaco 
06 ,1mjuv 19 Bs. As. (south 
07 Santa Fe zone) 
O8 La ioja 20 Rio Negro 
09 San Juan 21 La Pampa 
10 Corrientes 22 Formosa 
11 	 Catanmarca 23 Santa Cruz 
12 Neuquen 24 Tierra del Fuego 
13 Chubut 

URBAN AREA-COLUMNS 12 THROUGH 
14: Write the name of the urban area (see 
Appendix I for urban area codes). 
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OI)OMETER READING-COLUMNS 15
 
TIIROUGH 19: Enter the odometer reading
 
to the nearest 0.01 kilometer for each event
recorded. The first entry will be to record the
 
beginning of an urban area. Columns 1
 
through 44 must be coded on the first entry.
 
'he other columns 45 through 71 may or may
 

not be completed depending on whether the
 
R/W width can be determined and if an inter

section or traffic signal is at the same location
 
as the urban boundary. The last entry will
 
be at the point leaving the urban area. Again,
 
it is necessary to complete Columns I through

44, and )ossibly Columns 45 through 71, as 
described above. 

NAME OF STREET BEING INVENTO-

RIEI)-COLUMNS 20 THROUGH 89:
 
Write the name of the street which is being
inventoried. If the street is not named, thenwrite "no name." For additional entries on 

the same street, it is not necessary to continue 
entering the street name. If the name of street
 
changes, the new name, should be coded.
 
CURBS-COLUMN 40: Indicate the type ofroadway cross section on the street being in

ventoried by: 

C 	 Curbs N No curbs 
NOTE: Anytime a new line Is used to record any

change of street characteristics, as coded under
Columns 40 through 48, all of these columns should 
be coded. For example, If an entry was made to 
record the beginning -if curbs (col. 40), all Columns40 through 48 should be completed. 

PARKING-COLUMNS 41 AND 42: Indi
cate the parking conditions by use of the fol
lowing codes separately for the left and right 
sides of the road: 

B 	Shoulders-could be used for parking not 
presently prohibited or regulated. 

C 	Curbs-there is space for parking not

presently prohibited or regulated.
 

R 	Parking regulated. 
N 	Parking impossible because of lack of 

space may or may not be prohibited. 

SIDEWALKS--COLUMNS 48 AND 44: 
Indicate the existence of sidewalks or foot
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paths by um, of the following cies eparately 
for th. left aM right ,idt, of the road: 

1I ('oncrte 1 Tile 
A Asphalt T Earth 
M Wdx1 N No sidewalks or 
1, Brick f)tl)aths 

45OF WAY VIDT1-COLUMNSRIGHT 
iR(G)H'( 1 : If the right of way width 

Van t1bdeteriined in the field, from, survey 
iininicit. or idher means, it shold e nea-
iird arid recorded to the nearest 0.1 meter. 
The fronts of buildings, or fence lines, are not 
to be accelthd as right of way limits, unless 
Ihey are deinitelv known t fe on the right 
of way lir'. Freiquently, the right of way 
widths will have to Ie obtained from con-
'4ru'ction plans or from municipal records. 

NAME" OF INTERSECTING STREET-
COLUMNS 49 TIROI(I 6,84: Write the 
nanie of the street which intersects the high-
way which is k.ing inventoried. If the inter-
seeting street has no name, then write "no 

Text 5
 

name." If there are different names for the 
streets going away from an intersection, iden
tify theni by using additional lines and re
peating the odometer reading. Indicate the 
direction of the stree by preceding the name 
with "LEFT," "RIGHT," "lst LEFT," "2nd 
LEFT," etc. 

TRAFFIC SIGNALS-COLUMNS 69 
I'lIROITGII 71: Indicate in Column 69 
whether the intersection has traffic lights to 
control traffic by coding: 

S Yes N No 

Indicate in Columns 70 and 71 the number 
of signal heads which are in place. If there 
are no signals, code NN. If a signal is lo
cated between intrsecticns, it should be logged 
rid so noted in the comments. 

COMMENTS: Include sketches of channelized 
intersections. Make explanatory notes to aid 
in the interpretation of the coded data when
ever needed.
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Alp-cndii Il-Special Instructions For Urban Areas 
Urban and rural a~vas have ditfferent char-

acter1ti-s of land ui. and road and .'tree( 
networks. For tl,is therea..,n road inventorv 
pr,A,'.ss should ir,'luide a deterinfination of the 
l'wation of the -oiidary lwtween urban and 
rural areas. 

The boiundary is to be located at the point 
where the character of land use changes from 
rural to urban, and vice versa, without regard 
to Iiun.icitpal or (ther jurisdictional bound-
aries. (Municipal and other jurisdictional 
ooundaries are to b e recorded in coluin 73 on 

Fornis INV I and 2). Thi:, urban-rural 
,las.Sification will be especially important
when making the present and future ighway 
functional classification and when projecting 
urban growth for the highway needs study, 

It is recognized that the transition from a 
rural area to an urban area is not always a 
,efinit, clear cut demarcation. Frequently 
the transition is gradual and difficult to locate

The party chief must use ju'lgment 
in determining where the land use and the 
road and street networks el'ange from rural 
to urban in characteristics. 'Flie occurrence of 
residences closely grouped together, commer-
vial or industrial land uses, street lighting, 
sidewalks, frequent cross streets, etc., are in-
,lications of urban land use. Large tracts of 
land such as railroad yards, factories, parks,
airports, schools, cemeteries, etc., which are 
in or adjacent to an urban area should be in-
clihded in the urban area. 

As soon as the location of the urban bound-
ary has been determined, it should be recorded 
"U" in Column 72, on Form INV 1 or 2, de-
pending on the form being used at the time. 
The location of the urban boundary will also 
be logged on Form INV 7. The inventory of 
the urban area will then continue using two 
Forms, (INV 1 or 2 and 7), upon which to 
record the basic roadway data in urban areas. 

46 

At the boundary where the inventory is leav
ing the urban area and returning to rural, the 
l(xation is lged on both Forms INV 1 or 2 
and 7. The inventory is then continued on 
Form INV I or 2, as appropriate. It should 
be noted that when entering or leaving an 
urban area the entries on Form INV 1 or 2, 
and 7, to note these locations should be corn
plete. That is all types of appropriate infor
mation that is available for these locations 
should be recorded. For example, as a mini
1111u11i, the type and widths of pavements Lad 
shoulders should be recorded at these locations. 

If it is desirable in order to expedite the 
inventory of the rural highways, or if detailed 
information in urban areas is not wanted, the 
initial work in the urban areas may be limited 
to driving the inventory car over the route 
noting the distance traversed in the urban 
area and also noting only kilometer posts and 
junctions with other national routes. Then, ifdexactly.detailed information is desired, a specially 
trained inventory crew can collect more com
plete data on the highways within urban areas 
at a later date. However, if detailed inven
tory information for urban areas i8 desired, 
it is recommended that this information 
should be collected while conducting the rural 
inventory as it will ultimately save much 
travel and time. 

The party chief who is doing the highway
inventory in the urban areas, should first con
tact the local municipal officials to inform 
them of the work he intends to do. He will 
ask them for maps or other data which will 
aid him in verifying the location of the routes 
through the urban area and the names of 
streets. Copies of maps should be obtained 
and kept for the road inventory files, where 
possible, to supplement the field data sheets. 

Form INV 7 is used to record supplemental 
data on extensions of nationa, and provincial 

http:pr,A,'.ss
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highways in urban areas. (It is not intended 
that this forri 1e used to record data in an 
inventon of hKal city streets.) Form INV 2 
will l Iisd to record the basic roadway data 
within the urhban areas. It, will be completed 
in the sain mariner as in a rural area, except 
that the data fields for signs (Columns 22 
through 26) arid for f1.nces (Columns 39 
through -4-4) will be left blank. Likewise, 
structure tYpes 23. 24, and 25 (Columns 27 
through 29) will not be recorded. For di-
videhd roadway., Columns 45 through 68 will 
be used to record roadway cross scction data. 
For undivided roadways Columns 45 through 
58 will be left blank and the data field from 
('olhni 59 through 68 will be used to record 
roadlway cross setion dlatal. The fields en-
titled "Traveled Way" (Columns 4R through 
51 and 62 through 65) are intended for de
scriling the portion of roadway which is used 
for roving traffic. The fields entitled "Shoul-

der" (Columns 45 through 47, 52-54, 59-61, 

and 6 ,3-tlo)are intended for describing the 
l)ortio(n of tOhwroadway which is available for 
emirgect'y stop)ing and/or parking. The 

Text 5
 

sum of the widths reported for traveled way 
and shoulders is the total roadway width. 
For a curbed street section the sum of the 
traveled way width plus the parking lane 
widths (the parking lane widths will be re
ported in t!.e data fields normally used for 
shoulder widths) is equal to the curb-to-curb 
width. If there are no shoulders or parking 
lanes delineated, or clearly marked by use, 
then the total roadway width can be reported 
as "traveled way," in the same manner as was 
done in rural areas. 

Forms INV 3, 4, 5, and 6 will be used to 
collect complete data on structures, railroad 
crossings, tunnels, and ferries, using the same 
procedures as in rural areas. 

Small urban areas or population centers 
where the land use and road characteristics 

change very little should be considered rural. 
When preparing to undertake an in-entory, a 

mininum population should be established as 

constituting an urban area-urban areas with 
less than 2,000 population have been consid- 167 
ered rural in several studies. 
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Appendix I-Urban Area Identification Codes 
(This appendix should be prepared by the agency3-digit codes using the manual. It would containto be used to identify the urban areas.) The lists of urban areas should only include those cities over a minimum population and should be listed by district, province, or state.The minimum population used in several studies was 2,000. 

EXAMPLE OF APPENDIX I 
URBAN AREA IDENTIFICATION CODESCITY POPULATIOV DISTRICT CODRAlmirante Brown 137,000 Buenos AiresArrecifes 00110,00 Buenos AiresBolivar 00216,000 Buenos AiresCapilla Del Senor 0034,000 Buenos AiresColon 00410,000 Buenos AiresArro ito 0054,000 CordobaBell Ville 00119,000 CordobaCordoba 002586,000 CordobaCosquin 0089,000 CordobaDean Fumes 00416,000 CordobaDevoto 0053,000 Cordoba 006 

168 
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Appendix J-Highway Route Identification Codes 

(This appendix should be prepared by the agency using the manual. It would oontain
 
the necessary four digit codes to identify the highway routes which are to be inventoried.)
 

EXAMPLE OF APPENDIX J 

HIGHWAY ROUTE IDENTIFICATION CODES 
Route No. 0"se
 

I... . . . . . . . . . . 0001
. ..----------------------------------------------------------------
2 --------------------------------------------------------------------------- 00 
3---------------------------------------------------------------------------- 0003 
4 ------------------------------------------------------------------------- 0004
 
5---------------------------------------------------------------------------- 0005
 
6------------------------------------------------------------------------- 0006
 
7----------------------------------------------------------------------------O000T
 

ROUTES WITHOUT NUMBER 

/',,vce Sction 0o
 

P ionos Aires Campo de May--Moron SNO1
 
Sjenos Aires El Palomar-Haedo SN02
 

( nubut Jct National Route 3 to access to Puerto Lobos SN17
 
Chubut Jet. National Route 3 to access to Puerto Madryn SN18
 

16 
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Appendix K-Traffic Sign Identification Codes
 
(This appendix should be prepared by the agency using the manual. 
 It wuld contain 

the necessary four digit codes to identify the highway signs which are to be rccorded in the 
i ventory.) 

EXAMPLE OF 	 APPENDIX K 

TRAFFIC SIGN IDENrIFICATION CODES 
WARNING SIGNS 

Changes in horizontal alignment ........ . . .
 
Intersections ....- WA01Advance Warning of Control Devices-------------------------------------
Converging Traffic Lanes WA02
 
Narrow highways or bridges ------------------------------------------------------- WA04
Changes in highway design -------------------------------------------------------- WA05WA0N
Gradew surface conditions ........................--- ------ ---------------W A 0t 

urface-cnditions-------------------------------------------------------Railroa Roadwaycrossings----------------------------------- WA 8Entrances and crossings -WA9 
WA0 

REGULATORY SIGNS 
(1) 	 Right of way Serie8 

S to p si . - . . .
Yield Sign ............. 
 .....................................................
 

(7) 	Yigndsl --------------------------------------------------------------------RE02(2) Sigmcontrollng-------------------------------------------------------------
(3)(3) , controlling speed .RE2	 R0Movement Series------------------------------------------------------ RE03 

Turning ----------------------.............
 
Exel sion .................................................................... 


Exclusion ................................................................... RE0
 
On 	 -way . .	 . . . . . . .R R 0
 

0(4) Paking e-------------------------------------------------------------------(5) 	 Pede~strin Series- .............. ............... ............... RE07
 .............. RE07
(4) (5) Pee~tri-------------------------------------------------------------------------------------------------------------------------.	 RE09
(6 ) MParkingi call aznSerieseous Ser i s . . . . . . . .R 	 REO50 

GUIDE SIGNS 
(1) 	Giving directions to destinations, or to streets, or highway routes at
 

intersections or interchanges -------------------------------------------------- GU01
(2) Furnishing advance notice of the approach to intersections 
or interchanges ---------------------------------------------------------------(3) 	 GUO2Directing drivers of vehicles into appropriate lanes in advance of
 
diverging 
or merging movements ---------------------------------------------- GUO3(4) 	 Identifying routes and directions on those routes ------------------------------ GU4

(5) 	 Showing Distances to destinations --------------------------------------- GU5
(6) 	 Indicating access to general motorist services, rest,

scenic, and recreational areas----------------------
(7) 	 Providing other information of value to the driver GUOT 
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Appendix L--Identification of Structure Clasm
 
(This appendix should be prepared by 
 thB agency using the manual. It would containdrawings of typical structure types in common use and show the codes to be used to identify

the structures on the inventory forms.) 

EXAMPLE OF APPENDIX L 

CLASS OF STRUCTURE 

10. BEAM OR GIRDER 

JOINT JOINT4171 
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20- SLA 

, -  ___ 
I, ,- 173 

II 
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I 30 - ARCH
 

L 1
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40 - TRUS 

KJYJ YNFFF-P 

------- +--------
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50 - FRAME 

591
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60 - SUSPENSON 
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CULVERTS
 

81 - BOX CULVERTS 

L 
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12--CIRCULAR PIPE CULVERT 3---EWPTICAL PIPE CULVERT 
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84-ARCHED BOX CULVERT 85--BOX CULVERT WITH DECK SLAB 

63
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Apiendix M-Slxe'ial Instructions for Coding Equations (Col. 17) 

(Forms INV 1 & 2) 

be used to show road con-Codes 7 & 8 will 
stcuction in jprogr.-ss. When such construction 

is encountered, there will be two possibilities: 

1. It will 	 be possible to drive over the. 
underof the section of roadfinal location 

construction, or: 

2. It, will not be possible to drive over the 
final lsection
fina location of thefon of road under 
eonstruct.,i. Therefore, a detour will have 
to be used. 

In case number 1, where the section of road 
under construction can be driven over, the 
exact locations of the beginning and end of 
construction should be located, if possible. 
This information may be determined from the 
construction stakes, or from the project engi-
neer, or soie responsible person working on 
the project. If the exact location of the be-

ginning and end of construction cannot be 
determined, it should be estimated as nearly 

as possible and noted in the conments that the 

location is an "stimate. The section of road 

under construction should then be inventoried 

in the usual fashion logging all information 

that will be 
location andforstruction. 
forill sruce 
will serve 	 the 
accomplished. 

permanent. For example, the 

description should be recorded 

thos aec r thaconstruction i 
road after the construction is 
If availabie, information on 

fences, right-of-way widths, types and widths 

of pavements, and shoulders may, also, be in-
eluded. Care should be taken to log only that 
information that will be valid after the con-

struction is completed and explain in the coin-
ments any pertinent information. For ex-
ample, when information on a structure is 
being recorded, it should be noted if it is a 

new structure or an old one that will oontinue 
to be used. 

In case No. 2, if it is not possible to drive 

over the road section under construction, then 

one of the following procedures should be 
used : 

1. If the exact location of the beginning 

and end of construction can be determned, 
as outlined above, the location of the begin
ning will be recorded using a code 7 under 
Column 17. The inventory will then con

tinue from the end of construction. The 
odometer should be reset to zero at this 
point to continue the inventory. All types 
of information that are available will be 
recorded at this point including a code of 8, 
under Column 17. 

2. If the exact location of the beginning 
and end of construction ca,%not be exactly 
determined, then the location of the las, 

permanent reference point before the con
struction begins, wil' be used to stop the 
inventory. A note to this effect should be 
made in the comments. The entry locating 

this last permanent reference should also 

include a code of 7 under Column 17. The 

inventory will then continue from the first 

permanent 	reference beyond the end of con-
At this point the odometer should 

be reset to zero, and all types of information 
that are available at this point should be 

recorded including a code of 8 under Column 
17. 
It should be noted that anytime a ode of 

4, 6, or 8 is coded under Column 17, indicating 
an end of gap, end of superimposition, or end 

of construction, at this point, the odomeLr 
should be reset to zero, and all types of infor
mation that are available at this point of zon
tinuing the inventory should be recorded. 
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Guide for
 

MANUAL OF INSTRUCTIONS
 

for
 

TRAFFIC SURVEYS 


1976
 

NOTE: This text has been reproduced with the permission 
of the Federal Highway Administration, U.S. Department 
of Transportation. 
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ivv wA ~t 'i,.thihwlv rafl-l,,r-at ion larning I)roeze&s is the basis for,atid Is Ii , t ',itif partr (L iil. of eflhci.n! highway transportation man-
L1tn- I t Ti. .I~,ii ,,.Iof IiiaiI stl al 11(r 
w ift ,h~vthle 

aIc. II,. vinyg IJ)ter programs
t.ltt tti pittitlh, giii'lhliI for es-talblislhig a system and the basicilata ptdl,'tii a"d i.I-siro"tgfi a that are a necessary beginning for 

f itt'ttffi~shif' Huh a 1Ilifi:fi. pjtoc,..rf 'hi.s
serics of manuals includes: 
1. ()tfilf, of ili(, Ilighiway Traf s)ortatiot olJliafning Process 
2. f,r a %'!Idl inlof I ..tr'Izti rwsfor Road! Inventory
3. Cuide f a1r-!aNIII of Ilist rucI ions for Traffic Surveys 
1. (bide for a 'tiat ]Ml (la.sstiCatioll of Ilighways 

. (uidh, f"t; a .%tlfal Iliihwav d,deiacv Rating
6. Mea.~flrig IlighIway fIrlovement Needs rid 'riority Analysis 
7. ('oihuter I t rorafi I'ser's Manual 

It ,l.htthldlakt owlc IedIc, ' 
 that many of the procedures as described inI...t, i:it1:Is Iiav'e Ibt a from, orlkefl l)atterned after numerous publisheds--IItV-. Ift'ttdht :'
Il ft llvvII IcMr.es l ilti,.atulins of the U.S. Fedural
ll~rihwavy Ad St:lt
~i i. oailu. Ilighway Departments and the U.S. Natio,ial 
kst'ilitt of (',runtfEN ifeer.. 

'llaisililual des,rilI ss in detail theli process for inventorying the use of
highways. Included ill the inventory is the volume, distribution of type, and186 weight ,ehiu,11triistics of the traflic using the highways. This information
is needhd during the process of planning, designing, and operation of an,r~ft'n highway lt.ogramu. 
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THE TRAFFIC 

A. INTRODUCTION 

The planning of a highway improvement 
program should start with a foundation of 
knowledge about the physical nature and use 
of the existing highway system. This infor-
mation is collected during the inventory pro-
ces -. This includes the inventory of thel'hvsical features and condition of the high-
ways.ph well as the use to which each section 
fa'hiwellas teue. seontohihe etory th
of highway is put. The inventory of the 

p)hysical features anu conditions are subjects
of othr manuals. This manual will outline 
tlhe procedures to inventory highway use. The 
iannual will he in three parts as follows: 

1.Mechanical Cointing-This section in-
eludes instructions for making traffic volume 
count., 

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

3. Truck Weighing-This section includes 
instructions for undertaking a truck weighing 
program to det.ermine the weight character-
istics of the .iifferent types of motor vehicles 
using the hi z.hways. 

The inve~itory programs as described above 
will provide the minimum basic information 
needed to plan and operate an effi:ient high-
way transportation program. 

B. METHOD 


This manual will not mak. recommendations 
regarding the organization that will be needed 
to undertake the detailed operational proce-
dures for accomplishing a traffic inventory. 
These are normally problems that have to 
consider local conditions and organizational 

INVENTORIY
 

practices for solution. It is the objective of 
this manual to assist in determining the num
her and location of counting or weighing stations that will be needed, and the length oftosta ilb edd n h eghotime that each should, be occupied. Also, included 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 bendeveloped to analyze the data. See te "Users 
Manual 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 may 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 traffic survey has 
been underway for three or fo years, under 
normal 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 tha data are put. If the costs 
of collecting a certain type of data exceeds 
the value of its use, one of the following solu
tions should probably be considered. 

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

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

1
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I. MECHANICAL COUNTING 
A. INTRODUCTION These counts are made using automatic traffic
 

'The volune of traffic that is using each c- detectors and recorders, usually for seven con
tion of highway is basic information 
 that is scutive days and repeateci on a predetermined


iPledI ilu tihe planning, design., maintenance, schedule of 8iz, or twelve times each year.

traffic control. prograrming, and general ad- 3. Corerage Coun!8 
- These counts are 
liii- I rt p of I h igliway program. There- needed at each location that an estimate of

forv, t}., objecitive of a irechanical 
 traffic AI)T is desired. Traffic volume information
 
vor'ntiru, prIrari i to obtain, at a uiniumoin is needed at sufficient locations to be repre
(of c.ost. tle data tlhat is needed to make esti- sentati 'e of each significant section of each
 
ro:itic of trafli vholines which are within ac- systemi of highways. Automatic traffic de
,e.]t:,l'h tolerane, of acci racy. 
 tectors and recorders may also be used at theseAhl,-lzllt accnracy in rIleasuring traffic vol- locations, installed for a period or 48of 24 


111(N onl (ver\" >,..ct io of highway would re- consecutive hours, usually once each year. It
 
q(irit -l in, N'licles continuously on those shoull be note(], however, that the smaller,

.cct ions. 
 Such :I program would be pro- accumulative (non-recording) type mechanical
 
hil'iti.vely expensive. With the recurring pat- counters are usually used to make coverage

tern of traffic flows, daily, weekly, and counts of short duration. These accumulative 
sc.usorually, it is possible, to utilize recognized counters are much cheaper, easier to haul, and
 
statistical teclniiques which will provide vol-
 require. less time to put into operation and to
 
jja. tigo'vs 
 for a mini miur exl)endit ure of pick ul). The disadvantage is that the counts


:1rl.ower and money with the desired degree are not mechanically recorded at periodic

of auenracy, 
 intervals. It. is, therefore, more difficult to get
 

'stiniates of traffic volumes utilizing these counts of exactly 24 48 hours. is alsc
or It
techniqu(.s can be made by correlation of in- more difficult to detect if ther has been an
 
formation obtained at selected locations repre-
 error in the count. 
sentative of many kilometers of highways The number of counting locations that any
where trafhic is counted. The three types of country will need for comprehensive coverage
mneclanical traffic counts are: will depend primarily upon the diversity of 

1. ('onl/iwol.'s C'ounts--Thiese counts are ob- travel patterns within the country. An ef
tained, as the name iml)]ies, at locations where ficient arid accurate method for determining 
an autouratic vehicle detector or sensor, re- the traffic p)atterns and guidance on the num-
Corder. and sometimes riernory device are in- her and location of count stations are described 
stalled to counit and record the number of in the "Guide for Traffic Volume Counting
vehicles passing a location during each hour Manual." This guide whicl" was prepared by
(or sorme lesser period if desired) for each day the U.S. Federal Highway Administration,
hroghout tle year and normally over a numn- includes detailed on toguidelines procedures

ber of years. follow for developing an efficient mechanical 
2. Seasonal CounI-These counts are made traffic counting program. 

on sections of highways to determine which B. METHOD 
seasonal traffic pattern or group the section 
belongs to. Normally, after the determination A copy of the "Guide for Traffic Volume 
has been established, the count is discontinued. Counting Manual" is included as Appendix C. 

2 
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II. CLASSIRCATION COUNTING 
A. INTROI)I'('TION The program outlined below may be consid-

In order to Im.alh. to Ilan, design. ctnsruct. ered as a maximum practical scope. It is 
111i1 ,Jwrat. an ('flicielt systell of higIlways, reoiimiended only when a new territory or 

Wtanl hv o f 	 t h e fi r st t ime.i t jS i i i im ol t t t I I eac te t (St i i i iite'e 	 i e g stu die d for 

lic il'r,.>ait traflic deilaind on this 'lip recoimiiended number of stations andald fitin 
Thi- me, information a-\ 11i1. le,trali, in- duration of counts for comprehensive pro

lu , :il ' lnli. lll sitial characteristics. rram are as follows: 
inlI lmra,'nit of the highway 1. At continuous count and sersonal control,ighit e ristics 
iI.I. 'i'i ,v'tinn of tle traili' in ventory stations located on roads having an average 

iiil(uii1d t,,i irn tlrminig the (list rilult io volimiie of 2,000 or more vehicles per day, 24
v hih, lv t le'timat lisilig('ll."sc- lioiir counts two weekdays; one,f 	 aret' i.- on Saturday, 

l l ,f iiglway, 	 and one Sunday, axe made four times a year 
VehIcles of different sizes and weights lave seasonally spaced. This woul(I total 16 full 

ii treretit ljtil chiliicIeristics which must days coiiiit each year. 
Ie co silthelid in Iiiliwav desigzn. Besides 2. At the remaining continuous count sta
I,'lighgleavier. tllil(s gCleralIy are slower and tions, 16-hour, ordinarily at 6 a.m. to 10 p.m., 
(Tl'tliy iiiti't' tloaldlate; ailtid otlliientlY. cints should be made on one weekday, one 
ililP-e i Ireiter Iratlit' loail oil the highway Saturday and one Sunday, four times during 
Ihan d11)iasstngeir velhi les. The overall effect the year, seasonally spaced. 

on tratlic (lltrat lolls of one trulck is often 3. At the remaining seasonal control sta
190 	 ,liii %alent .t seven1ral liisemg-er velhichies. Thus. tions. 8-hour counts, ordinarily 10 a.m. to 6 

th' larger lprlportin tru('ks a l).in., I".made onof in traflic shouil one weekday four 
-iiih. IIh greater 	 thlie trific li. ani the tinies during the year, seasonally spaced.

iiittit highway caliacitly is retuiried. Theref1oe, Iisrat io is I There-fprticuP,l ar 4. Classification data may also be collectedfortatiswii tletilis tflieagtiulaetliantiportll cne w h enpl(J t ,l ul 	 for special requirementsi ni nl,tilt, rpo li etric an d	 as needs of the high
srvtr'irlesh'in (if I lieitermininjaI (its*l eof highiw'y facility 	and way department. Such special studies areas. t,is. usuallymi v also] to provide information on a one-timeIn deterimiiniuig its ecoiioliii values. it is also
 
Ibait to tile tieteliimat ion of toni-Iniles of b~asis rather than continuing basis.
 
,'oiiodit% Imoveiiiet I)y highway, and is 5. Vehicle classification counts should, also, 
niecessaiy infoiimation for tlie solution of most be made in conjunction with the truck weight 
all highwy econolilic, and design liroblems. 	 study. As a minimum, classification counts 

should be made during the same period as the 
B. METHOD weighing operations. it is desirable, however, 

At the present time the primary method that. the classification counts should be made 
iised for iiiotor vehicle classification is by oh- for a 24-hour period encompassing the period 
servatiom. Maiuially counting the distribution in which weighing operations are conducted. 
of vehicles i.-generally considered eXpensive, 6. After 2 or 3 years data are available 
and iiiore eflilient imahiie liiethods have been using the above schedule it should be statisti
developed. 	 llowe'ver, imiost existing classitica- cally analyzed to determine how much the 
tion counting litogrmlmns are still being acconli- program may be reduced without significantly 
plished using iianual metho(s. reducing the accuracy of the data. 

3 
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The daa collected for this study should be 08 La Rioja 20 Rio Negro

Amled on Form t'V1 1. 'SeeAppendix A for 09 San Juan 21 LA Pampa 
a copy of this form. (See page 13.) The in- 10 Corrientes '22 Formosa
 
trctions for comphilting this form follow. 11 Catamarca 23 Santa Cruz
 

(. FORM (VT 1 CLASSIFICATION OF 12 Neuquen 24 Tierra del Fuego
 
MOTOR VE1ItCLES 13 Chubut
 
Form (WT I is the field forw upon which STATION NUMBER-COLUMNS 13
 

motor vehicle classification count data 
 are TROUGH 15: After the vehicle classifica
,odled. Detailed instructioii, for completing 	 tion program has been developed, the location
 
his formi follow, of each station is usually plotted upon a map
 

..........
 and given a number. The station number is
 
Nef4.: 4',,hei zero uehr any olumni where a 
 then coded under these columns. 

hwInld r k i q riI wd ed|. 

CARD 'YPE-COLUMINS I & 2: 	 JURISDICTION-COLUMN 16: Jurisdic
tion (or level of government which has reTl'e code 40 will be preprinted on the forms. sponsibility for the road) is coded in this
 

It identifies the 
 type of card to be used for column. 
recording motor vehicle classification data. 
l)A'ITE-('OIAJMNS 3 TIIROUGH 8: The 

day, iontli and year that the classification 1 National 6 National Park 
2 Provincial 7 Port AuthorityCounts are taken are shown in these columns. 3 Departmental 8 Airport Authority 

)AY OF 'TIlIE WEEK-COLIJMN 9: This 4 Municipal 0 Other
colunin is to show the (lay of the week that. 5 Military 191 
the survey is made using the following code: ROUTE-COLUMNS 17 THROUGH 20: 

Monday =L Friday =V Enter the route number. Use the route codes
 
Tuesday =M Saturday =S which have been developed for the road in-

WVednesday = IV Sunday =D ventory
 

Thursday =.J
 
REFERENCE POINT - COLUMNS 21
~'R 'IMN olun to Ds- e TIROUGH 24: Record in these columns theOF:Ti OU 

number f cons:cTtise (luins tos the reference point or milepoint at which the
i classification count station is located. When 

tioi ont is taken. For example, if the count it is determined in the field of the exact loca
ls iade for only one (lay, or fraction thereof, tion that a count will be made, the reference a 1 would Iecoded, if a count is mnade for twoitIwouldtie cdy, f facutis therwo or milepoint of this location can be determinednsect tive (lays, or fractions thereof, a 2 by measuring its distance from the nearest 

fixed reference which was located during the 
I)ISTRICT.-COLUMNS 11 & 12: Enter the field inventory.
District or State Code : DIRECTION-COLUMN 25: This columnExample: will show the direction of travel of the traffic.
 

01 Buenos Aires 14 San Luis 
 When codes 1 and 2 are used, two Forms CVT 
(North Zone) 15 Misiones 1 are completed, one for each direction of
 

02 Cordoba 16 Santiago del travel. When code 3 is used only one Form
 
03 Tucuman Estero t 1 isused o nlong:

04 Mendoza 17 Entre Rios CVT 1 is used. Code one of the following:
05 Salta 18 Chaco 1. Distribution of vehicles for one direction
 
06 Jujuy 
 19 Buenos Aires only (ascending mileage-The general direc
07 Santa Fe (South Zone) 
 tion used when making the road inventory). 

4 
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2. ltritin of veclesfr one direction 

onl v (.' Nelding mileage. The opposite gen-
dir,,t'iOn ii*il wlin niak;,ng tile field in-

ven~torv), 

3. )istrilution of vehicles for l)tli direc-
tir.ni of travel. 

II()'1f--C(O(IJMNS 26 & 27: Under these 
ol iimnw ar, coded the hours of the (lay. There-

fore, the n,nihlr of vehicles that passed the 
station betweui midnight and 1 a.m. will be 
recorded on the first line. The vehicles that 
jpass,ed l etween I a.m. and 2 a.m. will be re-
corded oiln th..cornd line, etc. 

I)ASSEN(;.I CARS-COL1U NS 28 
'1W()IT(;11 31: The number of passenger 

cars are (oded under thea, colunins, 

PANElLS, 	 PICKIUPS & LIGIIT TRUCK 
(.L.T.The numler of l)anels, pickups an light

trucks (4-tired) are coded unler thes columns, 

IBTES--)COIUMNS 36 THROUGH 39: 
The nuinber of buses are coded under these 

192 	 columns, 
(2 AXLE 6 TIRE)-COLUMNS 40 TItKU 
42: The number of 2 axle 6 tire trucks are 
coled under these columns. 

(3 AXLE SINGLE UNIT TRUCK)-COL-
UMNS 43 THIROUGH 45: The number of 
3 axle single unit trucks are coded under these 
columns. 

(2 AXLE TRUCK-2 AXLE TRAILER--
COLUMNS 46 THROUGH 48: The number 
of 2 axle trucks pulling 2 axle trailers are 
coded under these columns (2-2). 

(2 AXLE TRUCK-3 AXLE TRAILER-
COLUMNS 49 THROUGH 51: The number 
of 2axle trucks pulling 3 axle trailers are 
coded under these columns (2-3). 
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(3 AXLE TRUCK-2 AXLE TRAILER-

COLUMNS 	 52 THIROUGHI 54" Tile number 
of 3 axle trucks pulling 2 axle trailers are
 
vled under these columns (3-2).
 
(3 AXLE TRITCKS--3 AXLE TRAIZ,2R.-

COIIUMNS 55 THROUGH 57: The nu,,. 
z 
of 3 axle trucks pulling 3 axle trailers &' a
 
coded under these columns (3-3).
 
(2 AXLE TRACTOR PULLING 1 AXLE
 
TRAILER-COLUMNS 58 THROUGH 60:
 
Tie number of 2 axle tractors pulling 1 axle
 
trailers are code'l ui-,er these columns (2S1).
 
(2 AXLE TRACTOR PULLING 2 AXLE 
TRAILER-COLUMNS 61 THROUGH 63:
 
The number of 2 axle tractors pulling 2 axle
 
trailers are coded under 
these columns (2S2). 
(3 AXLE TRACTOR PULLING 2 AXLE
 
TRAILER)-COLUMNS 
64 THROUGH 66:
The number of 3 axle tractors pulling 2 axle

trailers are coded 
under these columns (3S2). 
OTHER VEHICLE TYPES-COLUMNS
 
67 & 68: The other types of vehicles that can
not le coded under any of the previous columns
 
should be coded 
under these columns.
 
CLIMATIC CONDITION-COLUMN 
 69: 
The climatic condition that exists during each 
hour of counting operation should be coded 
as follows: 

1 Gocd 4 Snow
 
2 Cloudy 5 Fog
 
3 Rain
 

COMMENTS 
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 theaffect distribution or 
volume of ;'ehicles and should be noted. 

5i 
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III. TRUCK 

A. INTRODUCTION 

As previously indicated, accurate estimates 
of present and future traffic demand is basic 
information that. is needed to properly admin-

ister a highway program. Such an adminis-
tration requires mnaking decisions on suchmat ters as dsig-i criteria, equitable tax bases, 

regul ation of vehicle operation, and the de-
termination of the relative position of high-
way transportation in ihe national economy. 
Vital information that is needed during the 
evaluation of these decisions is to know the 
intensities an(l frequencies of loads being ap-
plied to the highways, the dimensions of the 
vehicle, and the commodities carried, 

Truck weight studies provide basic infor-
mation needed for estimating ton-miles of 
cargo hauled via highway, year to year 
changes in axle and gross weight frequencies, 
and ,otn~aaison of the characteristics of actual 
usage with administrative policies. These 
policies include allocations of highway costs 
and revenue, size and weight evaluations, es-
tablishment of geometric design criteria as re-
lated to the size and weight of vehicles. The 
collection of weight data over time, also, pro-
vides important indications of changing pat-
terns in transportation by highway in com-
parison to other modes of transportation. 

B. METHOD 

The two general methods that are currently 
used for obtaining weight data are permanent 
platform scales and portable scales. In coun-

which trieare whchnitatin truck eigingtries re initiating trck weighing 
programs it is probable 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 can be 
easily moved and require only one man Lo 

B 
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WEIGHING 

operate each scale. Most portable scales can
 
only i eigh one end of an axle. In order to
 
weigh both ends of axle, all axles of aan or
truck or truck combination simultaneously, 
tw or ore poable smutaeusli
 
two or more portable scales must be used in
 
combination. rcales 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 be prepared
 
so that scale platforms are level with the road-


Platform scales are generally used at perma
nent locations and primarily for the purpose 
of enforcing weight and revenue laws. These 
permanent stations are generally located at 
points selected to intercept the greatest per
centage of truck traffic. These scales may
have platforms large enough to weigh the full 
truck at one time or just single or tandem 
axles. If these scales are used to collect plan
ning data then enforcement of the weight 193 
laws should be discontinued during this period 
of weighing for planning purposes. This is 
to ensure obtaining an unbiased sample of the 
loading practices of . icks using the highway. 

1I 
Locating Truck Weight Stations 

Selecting a suitable site and proper in
stallation of a truck scale are crucial factors
 
in obtaining reliable truck weight data. For
 
all types of installations, permanent and
 
temporary there are certain basic requiremerdts for obtaining true weights.


The weighing site should be located on a
 

gee igh t a d elcte on a
 
generally straight and level section of road
 
tothatprovideis the safety and ease of operation
necessary. The site should be per
fectly leve! for a minimum of 75 feet up
stream and downstream from the center of
 
the scale. This will enabie most all vehicles
 
to be on a level plane when being weighed.
 
The centerline of the approaches entering
 
and leaving the scale must also be straight
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foI at Ia, t I, 1,7W ditarie to assure 
st ra ight al'i1 11Iti 'if lh longer vehicles 
whih r,--ig d at'. 

lwating Wtilit Sttiti. a! the entl of a 
1 1g uowrirath. '-)tldh i, discour.ged in 
r,,er to aviI tx'ci'v e braking to stop.

lirak,- will CoietiLLLL'l fire on it heavy'h 
vehic'h, liat i- riluireil to stop near the 
tiotin of it lorng -tttp dowfngrade. Placing 
the wti-ght Statins at the crest of a vertical 
curve makv b., sat isfactorv if proper sight
distay, lit, ii agriitu.and level alp)p)rache
"aiit,. trtvidt',I. h'e dt.ign '(1 placement
of , roipt'd sit vs slould be consistent with 
t'afli,. t'iinetrini ptratices bastd on traffic 
volume 1klt speed. 

Nornally'v Ircl wviglht data for planning
pIrposes is obtained by operating portable
scales at various locations for short periods
of t it during ('ach year. Portable truck
weight stations should be located so as to 
provide lata representative of different 
classes or systems of highways. Other con-

194 sidertions in selecting station locationsinclude traffic volumes, geographic distribi!-
tion. functional classification of highways, 
adjacent land use, and distances between 
stt ions. Stations should be located so as to 
mninimize bias due to high truck volumes or 
due to specialized usage or other causes, and 
should rel)resent different vehicle type mixes 
wi'hin a system to the extent practicable 
Care should be taken to locate stations so it 
is difficult to bypass the stations. 
2. Number of leighing Stations Needed for

lPlanningPurposes and OperatingSchedule 
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. 

C'assifcation of Kilometers No. of 
Highway (Rural) Stations 

Principal Arterial Under 800 3 
800-2,000 5 
over 2,000 7 

Primary Arterial Under 2,000 3 
2,000-8,000 5 
over 8,000 7 

7 
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Classification of Kilomelter No. of 
Highway (Rural) Btatio 

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

Collectors 
 Under 8,000 3 
8,0(JO20,000 5 
over 20,000 7 

o e added i
 
Additional stations may be added whore 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 ba consid

ere(t when laying out a truck weight station
 
for planning purposes both 
 permanent and
 
portable:
 

a-Sampling of trucks
 
b-Interviewing 
 the truck drivers
 
e--Measuring activities
 
d-Weighing activities
 

Vehicle classification c'mnting is generally

accomplished independently 
 of the other
 
truck weighing activities.
 

When weighing trucks at night, it is abso
lutely es8ential 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 minimum, signs should instru-"
 
truckers to reduce speed, advise that weigh
ing operations for planning purposes only 
are in progress, aid indicate turnoff points.

A flagman will be need.d to direct traffic. 
Signs should be appropriately spaced for 
the operating speed of kt highway. 

4. 	Periodof Operatiot 
If there has been no previous comprehen

sive weighing program for planning pur
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1. 'l('5 set in a so tile ilatfori 

if u h -,vale i- hvel wit hi the approaches. 
'Ilhl( cX lnds tit full width of the road-Il l 
W: + lleie ()rti tiiai ialint the scales are so 

thuit thle ouii tdewheels of an axle 

wlien ritin, n tilt,scale platforms will 

,arrv the, entire weight learing on that axle. 

l4 addiing tit weight readings for each 

-:it et le tot:il weilght of the axle is obtained, 

of a tru ek or con ilun ationx is -
lvie d iusilt g tlilt :+,ove >+,hitll I. it hauhi axle 
and when added together 

or 
1 , -tati..t ilt'll' liltti ttt ti ih~rniinn if weighed .eiar-atel"i 
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F- I 

prattices tiwen li iu f 01v dteii. sa'alalrs 

of t It,Year. and roat l If t lit'rI iss\sI niPTS. 

not a si,iiglicatit ariition i li til lading 
llerationpractiie: t(e alto ,e cliduilh' of 

canl Ile uINi ii i'.- alit lv ed. 

r i/i fl Prov(lire
.t. 11' +.l'trt(ther 

A Iroperly installed and adlj-isted plat-

fori scale is lir(iliibly the nio.staccurate 

and tdependable initliod wi-htsfor obtaining static

weights (iftnicks. Prior to coiniiencing 
gii opertion ig'Avel'((h oldstthe w
hi~i ~ 

no load oilchieck thle zelti Ittad batnce with 
this check sho ll also be [tald'tile plt forin 

frethientlIn inhg weighng operationis. 'lie 

otal veliih, weig1t and weights. for each 


axle shoull be ohtained. It is Ill port ant to 


axle of a tandem
tibtiia weight, of each 

pair. Researi ha1lssown I loiwt le ti 


weight, earritl by italltadell palir is not 


evenly dist rilited 1et veen the two axles. 


Weights for individual axles of at landeni 


pair are obtained by splitting the tandem-


weighing the '.-uck with one axle if tle 

tandei on the scale and one off. For large 


comtbinat.cns, this procedure will require 

positionirg the truck several tires on the 


scale and taking scale i-Padings for each 

position. Brakes should be released befc"e 

taking a weight reading. 


Weighing trucks with portable scales pre-


sents a number of problems not eicountered 


8 

coiIbinIat ion. 

set oila hard level surface
b. Two scales 
each side of each scale.wit i short ranps on 


W hen a truck or comibination is weighed on
 

each axle while being weighed
this et-iip, 

would be elevated several incies above the
axles. Oh viously there would be an 


uidesiralde weight transfer, especially with
 
liquid or flhd loads.
 

s. vtrc.Two scales set on a hard level surface 
wvit long raiiiedpllanks on each side of
 

vheli scale so that, both axles of tandems
 

wntilhil lie at tile saie elevation while each is 
This iethod is an improve1livilg ,eiglhed. 


ient over niethod "b" but there may still
 

lie consi heralde weight transfer as each axle
 

iany types of springs,
is iloved. '[iere are 

suspensions that
nrlibber Iumpers and axle 


further conplicate efforts to secure true
 

orweights on <tile set-ups using planks 
short ramips. 

d. Tie preferred method is to have four
 

or ior'e scales, one for each wheel, set on a
 
hard, level surface with planks and ramps
 

to keep all axles level and on the same plane
 
%%hill all axles are being weighed simul

taneously. Of all the planked set-ups (b, c,
 
or d) this niethod is probably the most ac
viur'ate. 

The reliability and usefulness of truck
 
weight data depend on the care with which
 

195 
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:i lt , i ,lv , , (if thl ., a--.e ,iilit,, lilaI.-, 

11 1 1t ::0, - i,, ):I, Itt-,,ll Inc of th t 
IA.. :ix-. 

N j,,I*,t I , x ,oarr w1i, i, reijiredi 
,oii 1 lilt fill -:11h. \itN , litl le ',alh-. 
it, 111:1111- ri.,triiid for ca-ii :,'l. ] 
ii'l i I%-t1-, a !1 I1i,11 fi ll i h. thi 
pitl I-,I l t re-i iinwl ,ic teI the In-

i'lliew lidl 'Jow operatit t hat results. 

i 1 'Iiill lIe ll IcIjre,to pernlit llore 
at r:tt 'tl 'iuli itfn lav.itent and bridge
h adlii-. kxi,- >tpaing> -it il be ineasured 

itIi ,t Nlit c litllt is trlvl lilt in 
a tsraiglit line. 
7. p//;ny f/i, lnf-,iu itrcam 

It is important that a representative 
satIlteh of each vehicle type be weighed at 
each statiit. The distributions of axle an( 
gross weights by weilght intervals and the 
pet-v'litagvs of loaded vehicles of each type 
are deterwijted solely from the sam)le ofvehicles selectedi forN weighing. If possible 
all trucks s,-houtld he weiglhed. 

A irocedure which has been used success-
fully to assure unbliased probability sam-
plhing at locations where volumes are so 
great that all passing trucks cannot beweighed is rsuggested.wrepeate Using this procedure, 
each shift of operation is subdivided into 
short intervals. Intervals of 10 or 15 min-
utes have been used. The frequently oc-
curing 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 tyw is stopped and weighed. Vehicle 
ty..S for whicl, periods have been designated
 
are 
not stopped during undesignated periods.
 
Usually the infrequent vehicle types are
 
-topped and weighed during all periods 
so
 
that (N) samples; of these types are
lpercent 

oltained. Sampling rates which 
 have been
 
pract icable 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, A-tire
 
trucks every third interval; weighing of
 
tractor semi-trailer 
 or truck and trailer 
,ol(iiiilations (luring three intervals out of
 
every four; and weighing of all other ye
hicle types during all intervals. Thus, more
 
than oneiof the vehicle type categories des
ignated for saml)ling may be des'gnated
 
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. 
 Where volumes are extremely

high it may he aecessary to reduce sampling
rates. When a single vehicle or a fleet, of
 
similar trucks passes 
 a station several times 
a day no vehiclo need be weighed more than
 
twic'e, once loaded and once 
 empty, and a
 
sam ple 
 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
way, three alternate procedures are available.
 
The preferred method is to weigh 
each di
rection independently of the other in sepa
rate operations; i.e., one or more 
 8-hour
 
shifts in one direction and one or more 8hour 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 

s direction.on TuesdayedfornWednesdaytraffiOn weighing 
oe r tion o n nsday rigin g 

operations may continue in this original
direction from 6 p.m. to 2 a.m. 

inrthedoppo 

This opera
tion would be repeated on Thursday for the 
opposing traffic. Therefore, a 16 hour 
weekday sample would be obtained for each 
direction of travel. 

9_ 
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The weond method is to weigh two hours 
in one direction, then weigh two hours in 
the othtr direction, etc., until the H-hour 
shift is complete. When using this method 
it is desirable to have two sets of equipment 
available to minimize change-,ver time. 

The third netho t is to weigh both direc-
lions of traffic at'the same time using scales 
located on one side of the road. If this 
method is used, extreme care must t)etaken 
to provide adequate safety to the traffic. 
rhis i x. rlu.,,,2 adequate signing and flag-
men. ;is method can be used only on 
undivided two-lne highways. 

8. Vrhicle Clissification Counts at Weight 
,Statiown 

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 manual 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 oni Form PC-1. (See Appendix "B" 
for a copy of this form.) Instructions for 
completion of this form follow: 
PARTY CHIEF: Write the name of the 
party chief. 
SHEET __ OF - SHEETS FOR THE 
HOUR: A new sheet is started when the 
weighing operations begin for each shift, and, 
also, 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 end of each hour the total number of 
sheets that have been used during the hour can 
be recorded on each sheet. 

CARD 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. 

Text 6 

I)ATE-COLUMN 2 THROUGH 6: Then 
columns are used to record the date of the 
survey. Where a number is not needed in any 
bK)x, a zero should be recorded rather than 
leaving it blank. 
IIOUR-('OLUMNQS 7 AND 8: These col

umns are use(l to record the hour during which 
the data were collected. Again during the first 
9 hours of the day a zero will be recorded in 
coluni 7 rather than leaving it blank. 
DISTRICT-COLUMNS 9 AND 10: Enter 
the District Code. 
Example: 

01 Bs. As. (north 14 San Luis 

zone) 
02 Cordoba 
03 Tucuman 


04 Mendoza 
05 Salta 
06 Jujuy 
07 Santa Fe 
08 La Rioja 
09 San Juan 
10 Corrientes 

11 Catamarca 
12 Neuquen 
13 Chubut 

15 Misiones 
16 Santiago del 

Estero 

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

zone)
 
20 Rio Negro 
21 La Pampa 
22 Formosa 197 

23 Santa Cruz 
24 Tierra del Fuego 

JURISDICTION-COLUMN 11: Enter the 
route jurisdiction code. 
Example.: 

1 National 6 National Park 
2 Provincial 7 Port Authority 
3 Departmental 8 Airport Authority 
4 Municipal 0 Other 
5 Military 

ROUTE-COLUMNS 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. 
MILE 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 weighing station can be deter

10
 



Compendium 15 

rnmin., h) rmIa!urinriA it distance from thefleartt rffe run,.e 	 ol,i. 

VFIII('I. TYPE ('()I.MN 20: The re-
1iicl,,type .-h ,uh IsMit, I lumns. tloeuielt1
th,. flhinn ,,h.: 

Codf 'chirho Tiltr 


k.lt,,rl,,mhv and jeeps
laiwl, anI pi;ckupI P 	 (4-tire) 

2 ingle unit truck (2-axle)
3 Single unit truck (3-axle) 
4 Sin-h unit truck plus trailer 
,5 l''-'tor with semi-trailer 
6 Other I l e.,of trucks 

S7 S11es 

BOI)Y 'rYP. -- COII"MS.S 21 AND 22: 
These cohuins art used to record the type of 
b,,v. The following codes should be used: 

,,d 

Codc - fl 	Bt yc1 

11 	 Paml--A full enclosed odyof limited 

capacity which includes (rivers corn-
part ment. 


198 12 	 Pickup--A small open box or express
box. 

13 	 Light Wtilid/-A body designed to carry
readily Cc(essilble tools. equipment and,
sul)ics in integrally constructed con-
partments, with or without other cargo 
spaces. 

15 Carryall or IMinih-m-An enclosed util-
ity body with side windows and one or 
more reniovable 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 SEMI-TRAILER 

21 	 Platform,Flat, or Stake-A body hay-
ing a floor without sides or rool. 

22 	 Lowbed Trailer-A truck t,-ailer with 
a platform body constructed to provide 
a low loading height and designed for 
the 	transportation of extremely heavyor bulky property. 


23 	 Rack-A body with fixed slatted sides 
and headboard. 

11 
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24 Livestock Rack-A rack body with or 
without roof designed primarily for 
transportation of livestock. 

32 Open Top Box or Van-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, designedprimarily to transport grains or other 
dry fluid commodities inbulk.
 

34 	 Dump-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 power 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 desigtied to haul bulk
 
liquid commodities.
 

91 Bus-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. 
Example: 

01 Bs. As. (north 14 San Luis 
zone) 15 Misiones 

02 	Cordoba 16 Santiago del 
03 	Tucuman Estero04 	Mendcza 17 Entre Rios 
05 	Salta 18 	 Chaco 
06 Jujuy 
 19 	 Bs. As. (south 
07 Santa Fe zone)
 
08 La Rioja 20 Rio Negro
 
09 San Juan 21 La Pampa

10 	 Corrientes11 	Catamarca 22 Formosa23 Santa Cruz
 
12 Neuquen 24 Tierra del Fuego
 
13 Chubut
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FUEL TYPE-' 7OLUMN The of25: type 
fuel fhat ihe engine u4s Shouhl be coded un-
der this c-lunin uiing ohe ,,f the following 
,.h.s: 


('ode E'ngjinc Typr 

I Gas 
2 )iesel 
3 Other 

A(GE-('OLT'MN. 26 ANI) 27: Record the 
age of the vehicle to the nearest year. 

E:MPTY WEl(,II- (OLUMNS '28TIIRU 
30: Iecord the registered eupty weight of the 
truck. This Will usually include the weight 
of the body. The weight is coded in tons and 
tenths thereof. 

l'.rample: 

Kilogramx Code 


1.030 	 010 
3,240 032 

11,310 113 
TYPE OF COMMODITY CARRIED-
COLUMNS 31 THROUGH 33: The type of 
('oumru1o(lity being carried should be written in 
the space l)rovi((. The code for this com-
niodity will then he entered in the office. 
FORM OF CARGO-COLUMNS 34 AND 
35: 	Code the form in which the cargo is being

aTrrie(ld under these columns. 

/',rawple : 

01 Bulk 

02 Boxes of Cartons 

03 Bottles 

04 Barrels or Drums 

05 Sacks or Bags 

0)6 Bundled, Banded, Baled, etc. 

07 Coiled 

08 Planks, Layers, etc. 

09 Blocks 

10 Tanks 

00 Other not specified above 


ORIGIN OF CARGO-COLUMNS 36 

THROUGH 39: The origin of the cargo 

should be specified. This origin, 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. 
DESTINATION OF CARGO-COLUMNS 
40 THROUGH 43: The destination of the 

12 
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cargo should be specified. The destination, 
province. and city or (State and City) should
 
le written in the space l)rovided. The code
 
for this place will be entered in the office.
 

Noi r: If the origin and destination of the cargo
 
has many Iwations, such as a local delivery, freight
 
truck, it should he so noted. 

WEIGHT OF AXLES-COLUMNS 44
 
TIIROUGH 61: The weight of each axle
 
should be recorded in the respective columns.

The weight should be recorded in thousands 
of kilograms, expressed to the first decimal. 

Example: 
Kilograms Code 

Axle Weight ------------ 470 005
 
Axle Weight ------------ 1,270 013
 
Axle Weight ------------ 11,480 115
 

HEIGHT-COLUMNS 62 AND 63: The
 
height of the truck or load, whichever is
 
higher, the coding should be recorded in
 

muters and tenths.
 
Example: 

Meters Code 199 
Measured Height is ---------- 2.6 26Measured Height is ------ 3.14 31

Measured Height is----------3 43
 

DISTANCE BETWEEN AXLES-COL-
UMNS 64 THROUGH 77: These columns are 
used to record the distance between axles. 
These columns should be recorded in meters 
and coded to the nearest tenth of a meter. 
Example: 

Meters Code 
Measured Length is --------- 2.52 025 
Measured Length is --------- 6.72 067 
Measured Length is --------- 14.30 143 

TOTAL LENGTH OF VEHICLE-COL-
UMNS 78 THIrOUGH 80: The total length 
of the vehicle should be shown in these col
unins. Measurements should be made from 
the extremities on each end of the vehicle or 
combination. 
Example: 

Meters Code 
Measured Length is --------- 5.00 050
 
Measured Length is --------- 9.83 098
 
Measured Length is --------- 18.73 187
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Glossary of Terms 

VPI)-(Vehicles lIwr day). Number of vehicles that pass a particular point 
on the road during a period of r24 consecutive hours. 

ADT-(Annual av, rage daily traffic). Annual average number of vehicles 
during 24 consTtutive hours that pass a particular point on the road over 
the period of 365 days. 

Annual average daily traffic is calculated by averaging the average daily
traffic for each of the 12 months. The average daily traffic for the month is 
calculated using the equation: 

Average day of inonth= a Av. Weekday+Av. 	Saturday+Av. Sunday 
7 

Where 	Av. weekday =average daily volume for all weekdays of month
 
Av. Saturday=average daily volume for all Saturdays of month
 
Av. Sunday =average daily volume for all Sundays of month
 

This procedure is considered the simplest feasible method for providing 
comparable values when counts for certain days are unusable. 
Vehicle miles-Normally obtained by multiplying the ADT by 365 and by


multiplying the mileage of road 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 known exactly at points where machine counts are
 

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 estimate=y-Y 
or yi-Y'. This is the difference between the 
estimated value of ADT based upon one observation and the "true" value.
The "true" value either is known or the best combination estimate based 
upon several periods of observation. 

(y,-Y) lO=, o Y!y' lO0=xiRelative error= (y0-Y) or 1 Y
 
Y 
 Y 

Number of estimates of ADT=n 

n
Average relative error of estimates of ADT=x= I Xi (Studies indicate


i=1
 
n 

that, in a large sample of relative differences, the value of x is sufficientlyclose to zero as to be treated as a negligible quantity.) 

18 
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n 2 
Standard deviation=o,= = 1 (This is the ordinary statisti

n-1cal formula for the standard deviation applicable to any random sample
of observations. When the observations are relative errors of estimatesof ADT and x is equated to zero the formula can be simplified as follows: 

n 2 

n-i1 

If a zero value is adopted -±-t is approximately equal to % of the areaunder the normal distribution curve which is the familiar bell shaped curve.) 
Standard error of estimate=SE= r (Since xi is a percent, both a and 
SE are in percent) Vn 
!=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 periodsnot longer than one hour, the number of vehicles passing this location for
continuous long periods of time, usually several years. 

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

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

Random selection-Every combination of samples of a given size from apopulation, no matter how small 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 ahundred of being different from the population mean by not more thanthe value of one standard deviation. A more technical description is as 
follows: 

The purpose for sampling is to estimate some value, (parameter), of thepopulation. A sample mean is an estimate of 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 thesample estimate, in which the unknown population value lies. The truth orfalsity of that statement for any given sample is unknown. However, theoryindicates that if this process is repeated many times, then a definite propor

19
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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 proces.& An interval calculated 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 interval 
are the confidence limits. The size of the interval is a function of the stand
ard error of estimate calculated from 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 of road or highway between two inter
sections or junctions with other roads or highways. The section may in
clude all lanes for traffic in both directions or the lanes assigned to traffic 
going in only one direction. 

20
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Chapter I.-INTRODUCTION 
T . puroy-e of this guide is to provide 

effciei, prx'edures for making accurate esti-
mate . of annual average daily traffic (ADT)
volumes based on sample counts, 

AI)T is a fundamental traffic measurement 
for the determination of vehicle-miles of 
travel on the various categories of rural and 
umrn liglwav systeins. ADT value- for 
"',,ifiv road sections provide the highway 
'rigirnver. lanner. and administrator with es-

senrtia iformation needfhd for the determnina-
tion of design standards, the systematic 
cli.sificat iol of highways, and the develop-
ment of programs for improvement and main-
tenance. Vehicle-mile values are important 
for the development of hizhway financing and 
taxation schedules, the appraisal of safety 
programos, and as a measure of the service 
provided by highway transportation. To
realize the full benefits of the efforts involved 
in obtaining and analyzirig traffic data, they
must be Slniniarized 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 State and Nation. 

Statistical analysis and experiences in the 
application of statistically controlled proce-
dures in over 30 States form the foundation 
upon which this guide has been developed, 
Measurements of the error of estimate made 
in these States have indicated that the proce-
dures they had been using, as a rule, resulted 
in errors as great or greater than those deter-
mnined 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-

21 

,.olved 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 neces.ary for design 
purposes and economic analyses at a minimum 
of 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. 

When a sample is adjusted to represent the
ADT, it becomes an estimate :.f ADT. The 

measurb of accuracy of tr.v estimate is thedifference betweer the estimate and the true 
average volume of traffic, if known. This difference is the error of estimate. 

At coverage stations the 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 magnitudes of errors are 
attributable to the method of sampling and 
estimating. Errors due to any imperfections 
or malfunctioning of traffic counting equip
ment are not considered in these guideline. 
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The iffect of thlw.eerrors remains the same 

.rnul4,('te (f the methods used iii.timat ing.i 

Thu,. rn atrhi,ujt t,elealn- f establi.,hing 
fhe superiority of one method of estimating
over another as far as accurucy of 

estiniat es of traffic volurme is conrne4. 
Every State has it. ow'n )roblems concern-

Ing traffic vlume information. There is no 
single pro'edure that would solve :11 these 

pr-~l~i. "There 1, however, a iethod of 
attack which, when p)roperiy al)l)lied, will 
p)ro, u,'e appropriate answers to questions as 
to the number of stations, length and fre-

Text 6 

quency of counts, and the accuracy of the 

results. A working knowledge of basic sta
titical I)rinciples and formulas is necessary 
to develop the inost efficient procedures andto thetaoleextract 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. Therefore, it is necessary i~u 
consider sel)arately counting and estimating 
of traffic volumes on rural roads and on urban 
roads and streets. 

22 
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Chapter 1.-RURAL HIGHWAYS 
A. lligh-ays with ADT Volumes Greater 
Than 5(N) 

i,,t . pr(wei Ire 
HS it llal -If IthII I'llgiiil stIh wiuh+ hiehwa 
plaii.iie,"'-. and later modified hv the 
vari,,m- . t- -n it irlividual needs, in-
: ri:i 1 ; lrni,-,,t ui, filli ts, i tht. 

ii ,ttt1t1, :,I) '.ti1 w wre the errors of esti-
n:t,- if Ow.AT Ijave lieti ulmeaiurvi,, it wav 
folltl H,:1, I. -t7r1dar, I tvittiH< of thest 
err, r- %,,it,t]~liv iIthe :. I percent 

'hi,I rlw.ti I iL ur t ahlei et,I 

17 
rauI-, fi, n ,ai- ,nri-ying itpproxiiit[ltely 500 
.AI)T , t arnd, itre ,lt ,of theoreticalicalr~tesltNv fifldtheo 
-i iii v. ulM:I-iou.: atdt texte-i 'iield apl)iesfl-
tiiit,.Itl:-li' lirtt'(clnre has lerli developed
tli 'II .c' llet iies htl .taidnddrievp-
% I i ei v, if esitiat e to d I p1revnl 

for tl(,-,ihighlcr voluie roaids. always at a 
rnn,,,,,I ,f),,t:I<,t<,ilred with previous meth-
o,. Tht prt'diirethat is lresent ed for high 

210 volut' riat,- can ticdivided iinto three major 
tels: 

1. Groupi,,r cntinuous count stations into 
similar mtterns of monthIv traffic volume 
variati. ,, 

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

3. Locating and operating traffic countingstations. 

These three steps in succession are discussed 
in this section. 

1. GropingContinuous Count StationsInto 
Simlar Patter of Monthly Traffic Volume 

?Iafalncnmade 
The major premise of the suggested pro-

cedure for high-volume roads is that it ispossible to establish a series of consecutive 

road sections having similar patterns of 

23 

monthly ti-affic volume variation. Route 
sections displaying similar patterns may be 
concent rated in a particular area of a State; 
other pattaerns may be found statewide. 
Road sections which are determined to have 
similar patterns of monthly traffic volume 
variation provide the basis for the adjusc
inent of coverage counts made at points 
within these routes. These coverage counts 
are adjusted to ADT by means of a group 
mean factor d terinined for all the road 
Sect ions 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 
ilustrated as follows:' 

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, which 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.Frec ot dtrieagopo

stations such that the difference between 
the smallest and the largest monthly fac
tor does not exceed the rr.nge of 0.20 in 

the values of factors. This is based on 
in the illustrative examplk, coverage counts are 

only during the period of April through No
vember. Therefore, adjustment factors for coverage 
counts are needed for these eight months ind onlyfor that period. The similarity of patterns of adjustment factors for a full year is required for grouping 
of road sections if factors for 12 months are used. 
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h. rit.rion ,,f- 110 frmi tl,. a'-ll..,ie fromi preiiois ears did not disclose any 
I,1t). 'ikh r, an -. vt'rCil p.....h i r ) II alt,,rinalitie.of the counts at these two sta
rL-" in eaich inintlh.I htrirnie for vtil tiiw. Since the excess over the 0.20 cri

1ii toth that ,,. Ip ,. -t t.ri,i
,.r,f-tall ,,t-x ,,r Ht,-f., 31n,_' 11:1%t I,. gnifi,'ant on the group 

, li% Irtt..IIh,. IrtIIii ,i- ,ly .01. obviously it could notd ha % -iy effect 

.... ,im,
,ibtlaiit t ht t -I,tf t }-,. -t10i,11- eini factor. Tlie efore. it was decided1,mtat] 4.11m tobyvh1,1,1 111,1-, :1- ,,, l'th. -_'. k,,ep Itoth -tations 11 and ,Jin group 1. 
tr iri-nlari. ftr April a iril faitr lit .. For eil group comitte the average

tlir,,i._,iI.19 itilij~h.- lii-tatti,,-: whitta-, of the factors for cach month to arrive at 
,.,lii,._,Wilt' lillileif tit ivrv frit 1.19 fle nmonth group mean factor as shown in 

throughL :I, it]'v t int' stitlitfis wouitld Table -1.have I,.,,i I >t;ttitits tttile theinihluded.

h,,rizIment inlou ,ften fIrt inllti,htnt The reasons why station L was included 
g1rinls with a -roalhr nunuhber ,,fcorn- have been previously discussed. H-owever, 
lmn, liecallse of the highly localized nature of 
I. The final groipinig siuld bIl stuchi that the construction work which affected theNoveiber factor at station "L," the value ofII tir :1V 11Iian v, i~ojtIbhle of th Salie N oflil 

stat it won ,I fill into t li same groupfor ach 1.36 was not included in the computation ofi, f the tIionthos. With this pro- the mean factor of 1.16 for November for 
requisite in iinil. it is founil hat a lthou.,h group I. For the month of June all seven
statlos (' I). and E are within tle 0.. values were used computing the group mean 
range, Iietweet 1.i) and 1.19 in .\pril. they factor of 0.88. The exclusion of either sta

i tnt fall inti t lie .reip diIthnetd for tion I or station J1 would have affected the 
soe otelir motlis. Fotr in-tanc, station valtie of the mean only by 0.01 which is 
E with 0.93 is iutside thettlimits of the negligible. 
rangi 0.61 0.76; in uigst also, it is otit- In exceptional cases such as noted in sta
siile the rangte in hily. (Table 3 illus- tions 11, J, and L, of the example, the .20 
traltes the, groups finally definled.) range may be slightly deviated from if the 
It should be noted that in November sta- Condition warrants. 

tion L hias a factor 1.36 which is outside of When a computer is available, groupings
the range 110-1.30. Investigation disclosed may be done separately for every monththat in .,)tuiiher t here w1as construction during which vehicle coverage count sta
which caused a reduction of traffic volume tions are operated. This would mean that 
at. station L. Also, it was found that in the the number of g-oups would most likely 
previous year the factor was 1.19 which vary from month to month. For instance, 
wotilil have kept station L well within therange of this gtroup. For from Table 2 it can be seen that there wouldthese reasons be only one groupstation L was included in October; only twoin tou e r. groups in April, 'May, June, September, and 

in gro u p I for t he i and by rearranging the group-I t, is als o n o ted th at November;g p o e u e u y a d A g s a l o b
month of June the range is 0.21 which indi- ing procedure, July and August can also be 
cates that strictly speaking, either station placed into two groups. 
H or station J is outside the range. Fow- It should be noted that adjustment factors are in 
ever, investigation of field records and data terms of average weekday traffic. Coverage counts 

are usually made on weekdays; when Saturday and'This ±.10 value should not he confused with the Sunday are included, only the weekday counts should
design standard deviation of ±10 percent In the be used for estimating ADT. As a rule, the variaerror of estimate of ADT. The c'lterlon of ±0.10 tions of Saturday and Sunday volumes within a
is designed to produce a part of the standard devla- month are greater than that of the weekdays, thustion of ±10 percent. The remaining part of this the ADT estimates based on counts which Includestandard deviation of ±10 percent Is attributable to weekends tend to be less accurate than those based
the sampling error, on weekdays.
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2..1qr uitrd,V'eCtw. Gr~ of~g 
. .l/nt/ly Variation,P'a,;rt,,. I, 


Align a certain color to each group and 
liark oin a tnap die h-atlion of eah (,oil-
linu-u: cmnt :tati with tO. alilp ,Iriate 
c,olor for its groul. This is illu.rtT ll on 
Figure 1. Statis (if the saiue group
1;u1ullv fafl alloni a colti ,u- route or
roit e>. ( toiuc the road s.,ction.s on these 

,.,,ntill,,w routeI, them
(-i-nating by tie

col,,r ,f thie tatio - which fall upon it. 
W'henr, done separately for each 

inih. ihcre should ie a inap for each 
T Ii,m, which the groupings are thus 
,hesigtlalciI. 

Tlhe numbier of continuous count record-
er. is uot ordiuiarily suflicient to assign to 

lroups
with an AI)T volume greater than 500. In 
the majority of tile States there are seasonal 
cont rl stations. These are stations at which 
traffic counts are made at equally spaced 
intervals. of time during the year. Some 
l0:1,1 ,sections which cannot be grouped by 
contillous ((0lint recorders may be classified 

Iaterni g all road sections in the State 

v seasonal control)12 stations. This is accomi-

dislied in the following, manner: 
a.For each seasonal control station, corn-
pute the ratios of the ADT to the average
weekda'v of the month, excluding all holi-
days during which the count was made. 
(This is illustrated in Table 5. Note that 
this is exactly the same. procedure illus-
trated in Table I for continuous count 
stations.) 

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

c. Compare each of the resulting ratios 
with tile corresponding mean determined 
from continuous count stations. Using 
the criterion of __.15' difference from the 
mean ratio of continuous count stations, 
allocate all seasonal control stations to the 

'Since seasonal control stations are samples rather
than complete months, the 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 the analysis of con
tinuous count stations. The resulting al
location is shown in Table 7. An examt" 
of assigning a seasonal control station 
a group follows: 

Station 5 is shown in group I in Table 
7. 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
 
the 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 of "least squares." (See Table
 
8, page 48.)
 
d.Indicate on the map the location of
 
each seasonal control station, using the
 
color of the group to which the station
belongs. Many of the seasonal control 

station 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 
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be found that the majority of the months 
agre with a previously determined pattern. 
In such cases records for several preceding 
years should be examined and compared in 
order to determine if the disagreement in 
4ome of the months is a matter of repetition 
rather than being peculiar to one particular 
year. This was illustrated by the study of 
the records for stations L and H. 

If records are available, the proces 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 
of years, it may be expected that the great 
majority of the road sections will fall into 
the same monthly pattern 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 about 6 percent needed 
to be changed. It is recommended that 
groupings of continuous recorders and sea-
sonal control stations be checked eiery year. 

Ordinarily the changes in the group pat-
terns can be visually determined when the 
control stations have been plotted on a map 
by means of the color-coded group symbols. 
However, there may be situations when the 
exact point of change is not easily ascer-
tained. This may occur near urban areas. 
In such situations it is desirable to establish 
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 
1, 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 program of as-
signment of road sections to a group, it isnessary overigm road sectionsofe toagrouptraffic 
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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 
previously determined 
count station data. 

For the purpose of 

fall into the groups 
by the continuous 

illustration, another 

example of where a change in grouping is 
indicated is shown on Figure 1 for seasonal 
control stations 19 and 21. There tre two 
questions arising from this situation. 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 as indicated by the pattern of 
station 19. 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 is 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 ungrouped road sections 
with an ADT exceeding 500 as noted on 
Figure 1, are road sections with unusual or 
extreme patterns of monthly variations of 
traffic volume. Normally 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 suitable seasonal control count 
station is ordinarily sufficient to obtain 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., These characteristics are: 

(1) The pattern of monthly variations ofvolume persists over long stretches 
necessary to verify the assumed road sectionofhgwy 

designation by establishing necessary sea

sonal control stations. This was accom- (2) The pattern of monthly variations of 
traffic volume persists over long periodsp~ished in this instance by establishing of time. 

seasonal control stations 32, 33, 34, 37, and 
39, which substantiated the original assump- 'iRefer to bibliography items 1and 2. 
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It call be expected that at intermediate 
Imilnts along e.vi rural route, the monthlyvariations will be similar to those established 
by the continuoq ctiunt stations along the 
route of its group. Therefore, each group 
menn factor should he applied to the cover-
age count statins which are located on road 
sections of this group. For examiple, inFigure 1 all covtrage count stations oper-
tifd ,uringMay on road sections of group
I would use a factor of 0.97 (see Tr.ble 4).
This imethod should result in estimates of 
AI)T with a standard deviation of estimates 
not exceeding --10 Percent. 

3. 	 Lorating and Operating Trafflc Counting 
,atfions, 

a. Continuous 1'raffic Counters 
After all road sections have been allo-Aer algropsdo stiion,; h eeat-cated to groups of similar monthly pat-

terns of traffic variation, it may be possible 
to eliminate or relocate some of the con-
tinuous count stations. This decision,
however, should be made only after care-
fil determination of all purposes served 
by these stations. These considerations 
should include: 

(1) Continuous count stations, in addi-
tion to providing, adjustment, factors for 
expansion of coverage counts, may be 
needed for long-range determination oftraffic 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. 
E ith er perm anen t or sea sonal c o ntro l 
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 couy., should befor one-week duration. 

(5) It may be desirable to retain con-
tinuous count station locations to deter-
mine the rates of change or travel, 
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(6) In general, a minimum of six con
tinuous counting stations should be located 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 numberof seasonal control stations can be signifi
cantly reduced. When 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 volume 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 coverage count stations 
 at
 
alternate intersections. However, it
 
may not be necessary to locate a cover
age count station at alternate intersec
tions providing the traffic volumes do
 
not vary by more than 10 percent between road sections under consideration.Also coverage stations may be omitted
 
when changes of traffic volume are
 
even dha n g e o v e rras e rieolc o n f ofe 


evenly distributed over a series of conumes for the interveningsecutive road intersections. sections canTraffic vol
be estimated by prorating the volumes 

at The ndsecin."(2) The following may be used as aguide to determine the coverage count
stations that are needed: 

(a) Make coverage counts at every
 
other intersection or as needed 
as de
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scribed above. This coverage count-
ing program may be made in one 

year or in several year cycles up to 
five years. A maximum cycle of three 
years is recommended. Assuming a 
three-year cycle, one-third of the coy-
erage counts would be made each 
year. 
(bi Tf only vehicle mileage informa-
tioL 1 needed then a much smaller 
coverage than described under (a) 
would be required. For example, the 
rural vehicle mileage by counties was 
needed within 5 percent standard 
error of the mean. This was accom-
plished by locating coverage count 
stations at an average of 10 miles 
apart. 

( eracountstapro rel, imaely 25 d 
erage count stations will be required 
for each 100 miles of rural roads. 
Depending on the topography and the 
pattern of location of roads, varia-
tions from this coverage may be en-
countered in some of the States. 

25
20 


20 
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B. 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 .rror 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 following figure. 

1. ControlStation Operation. 
It has been determined from past experi

ence that all rural road sections regardless
 
of the administrative system with volumes
 
between 25 and 500 ADT can generally be
 
represented by one group, for the purpose
 
of computing monthly adjustment factors
 
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
 

'Refer to bibliography item No. 3.
 
'Refer to bibliography item No. 4.
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ANNUAL AVERAGE WEEKDAY TRAFFIC VOLUMES 
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the Iocatiun,i ushould ie changed, or if ad- tion. Note the similarity to the procedure 
,litioual tatioi, atrr,4luired. Five or six for roads carrying an ADT of 500 or more. 
.uch tation. will I- adequate in most (Chapter II, A-3 (C) page 27.) 
State- to r'olijlte the average aljustment When the adjustment factors obtained 
factoirs for estinating the AI)T at the front these control stations are applied to 
(coverl,.~e (lOllt Atitions. coverage count stations on a low-volume 

h).Seasonal control stations may ' used systen, it may be expected that 68 percent 
insteald of continuous counting stations, of the estimates of ADT will have an error 
If ,'-ntinuous count stations are used, a witi;n 20-25 percent. More precise esti
liiinimintii of 5 or 6 is required. If mates may be expected for the higher vol
s.a,.4oil control stations are used and a time roads within this traffic volume range. 
count is taken in every nionth, 5 or 6 
sei1.onal control stat"ins are also sufficient. C. Roads with ADT Volumes Loess Than 25 
If ',utits arp taken ev'eryv other nionth at 
sea sfol ol st at ions. hn the'number 

Other sources of information should be used
for the estiniation of traffic volumes on the 

of statiions should be doulleid. Therefore. extremely low-volume roads. Such sources 
D)or P? Stations 11a 'vbereqluired. MAore- may include culture, previous records, and the 
othe al 1 nuns ier hofd ( t so areraken 
that an eul m wierof counts are takenillealch re1oruth, statewide. Similarly. if 

al)I)lication of the overall rate of change in 
traffic volume over a period of years. How

conts are taken every third onth, 3
I i 

ever, there may be roads within a State or an 
area that have such economic importance that 

illies tlie nuihber of cot inuous counts are fewer than 25 vehicles may represent an ap
requiire(. preciable measure of service and that service 

216 Providing a State has a sufficient numher 
of existing continuous count stations on 

should be more accurately measured. In such 
cases, traffic counts of longer than 48-hour 

State highways carrying less than 500 ADT duration are usually necessary to achieve any 
or on low-voluiiue roads on other adminis- practical degree of accuracy, and five- or 
trative systems, these stations could be used seven-day counts may be necessary. The con
to provide tlie necessary average adjustment trol stations which were used for the compu
factors for low-volume roads. tuation of the average adjustment factors 

Continuous count stations and seasonal needed to compute ADT volumes for roads in 
control stations normally should not be lo- the 25-500 ADT group can be utilized to de
cated on roads carrying less than 100 ADT. termine ADT for roads with ADT volumes 
The factors oltaine(d on sections having 100 less than 25. When greater accuracy is de
to 500 AIT can he applied to all roads sired, a repeat coverage count may be justified. 
carrying ADT of 25-500. In some cases a continuous count recorder may 

2. Coverage Count i8tations be necessary to produce the desired degree of 

Procedures for locating coverage count accuracy. 

stations on roads carrying in excess of 500 D. Adjustment Factors 
ADT also apply to low-volume roads. An 
exception to this policy is that coverage 1. The group mean ratio of the ADT to the 
count stations are not usually located on average weekday traffic volumes of the 
roads carrying an ADT of 25 or less. Lo- month is an adjustment factor that would 
cate coverage count stations at alternate be applicable to samples of 24-hour averages 
intersections. However, it may not be neces- of 48-hour counts on weekdays, and 24-hour 
sary to locate a coverage count station at averages of five consecutive weekdays. 
alternate intersections providing the traffic If computers are used then weekly adjust
volumes do not vary by more than 25 per- ment factors may be applied. These factors 
cent between road sections under considera- are the group mean ratios of ADT to the 
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average weekday of the week during which estimate of the ADT without any further
 
the coverage counts are made. 
 Even factors treatment.for individual weekdays of the year can 

However, it is considered imbe practical to recruit sufficient help only forused. However, these individual weekday these short periods of time. If this procefactors in a few States where they have been dure is used, caution should be exercised in

used, do not pr(duce a significant increase the selection of these 4-week periods as the
in the accuracy of AI)T estirnates. representative traffic volumes vary somewhat

For all coverage counts taken on road from 
year to year and from station to sta

sctions that have been assigned to groups tion. The usual practice is to conduct traffic
of similar monthly variations, a group mean coverage counting for a period of seven orfactor should be applied. These group mean more consecutive months and in some States
adjustment factors are computed separately the year-round.
for each group from continuous count or Adjustment factors determined from concontrol count station data. This procedure trol stations in rural areas should be applied
has been discussed previously, (either to all rural 
 roads. For the suburban sw.monthly or weekly). For example, the use tions, it is desirable to determine the adjustof a monthly factor would be as follows: ment factors from data obtained either from 

A coverage count of 48-hour duration continuous count recorders or from a few 
on weekdays was made on a road section seasonal count stations located in these areas.of group I in September, the count showed Until data are available from these record.1,286 vehicles. The 24-hour mean, there- ers, it is usually adequate to average thefore, equals 2,143 vehicles. From Table 4 factors obtained in the rural areas withthe adjustment factor is 0.89. The esti- those in the particular city and apply thesemate of ADT for this coverage station is average values to suburban areas. Gener-
2,143 x 0.89=1,907. ally, the monthly variations of traffic vol

2. When coverage counts are made for umesa in suburban areas approach those of
period of seven consecutive days a suitable 
 the cities. It has also been observed thatadjustment factor must be applied. If monthly traffic volume fluctuations in thehourly recording counters are used, the fac- cities are much smaller than they are on thetor should be representative of the average rural road sections, so that the urban factorsweekday of the month or week. When tend to approach unity for each month. Thiscumulative counters are used the factors implies that the monthly variations in themust be representative of the average day suburban areas are usually smaller than
of the month or week. A major considera- those observed in the rural sections 
of the
tion in selecting a coverage count period is same route.
 
the strong possibility of lost data when rub
ber tube detectors are left in place for ex- E. 
 Analysis

tended periods. Little, if any, accuracy can 1. Editing
 
be gained by including Saturdays and Sundays in the coverage period 1 

a. Manual EditingThere is a period of about four weeks 

Ther ispr 

in Every field report must be carefully
and anheri t four weeksthexamined in the office and all notationsthe spring and another in the fall when the24-hour weekday rural 
thereon must be carefully read. This willtraffic volume differs eliminate all counts that are obviously uni
from the ADT for that same station by a satisfactory. All counts for which there


standard deviation of less than ±-10 percent. s atio nsat tey w ere
 
Therefore, this count could be considered 
an are indications that they were taken under______abnormal circumstances should not be
 
'Refer to bibliography Item No. 8 for the effect 
on used. Each count should be comparedADT estimate accuracy of varying the coverage count with the record of the same station forduration, the previous year. If the two differ by 
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3o lxrn or mon, for roads carrying 
greater than ,i) AI)T, such count.s should 
ordinarily nol Ix, used unless justified by 
knon changes in the area. Counts which 
differ by more than 20 but less than 30 
penent may he usd, but all sections in 
this range must he 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 ordinarilynot be used. However, if the difference 
is between 20 and 60 perc'ot, such counts 
may used with caution upon evidence 
that thei nay be satisfactory. 
h..Machine Editing 

In States where computers and qualified 
personnel tiained in statistical methods 
are available, machine editing procedures 
can be used.' The principle of this editing procedure is as follows : 

(Uingceduri asilbleist l 	dAfter 
(1) Using available historical data of
traffic counts at a particular location,218 comp~ute a relationship between ADT 

and the year by means of linear regres
sion techniques. Five to ten years of 
historical data are desirable for thepurpose.
() E n h u iAfter 
(2) Extend the function of the year
of 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 bemade upon the results of this investi-
gation, 

The first two steps outlined above can 
be accomplished by use of 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 oomputer is the
 
analysis of the rejected count. 
 This
 
analysis my require both field and ofice
 
checking, either a recount 
 or an inveti
gation, to determine the cause of the
 
exceptional change in traffic 
 volume
 
counts.
 

2. 	Mechanicalf'ataProcestig
 
The use oil electronic data processing
 

equipment is most desirable for further
 
analysis subsequent to editing. 
 The selection of the adjustment factor and the
 
factoring of the feld 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, weekly or daily 
adjustment factors can be produced without 
appreciable additional costs. 

3. Smoothing Out. 
all the coverage counts have beenconverted into estimates of ADT, it may be

expected that about 68 percent of the estiexetdhaaou68prntoteesi
mates will have errors not greater than 10 
percent for the high-volume roads and not 
greater than 20 percent for the low-volume oas 

all ADT volumes have been estimated, 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. 
b. Each 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. 	IB the difference between traffic vol

upe o to ceieappear to be too large to bestijustifiederdby
 
the circumstances, 
 the traffic volumesshould be adjusted to give a m-es logical

distribution based on the evidence. 
 This
 
is accomplished by increasing or decreas
is ahcom e 
 by ne or dereas
ing the volume at one or both stations.
 
d. This smoothing. out process can also
 
be guided by the traffic volumes on road
 

____________________ ____ ___ __ 1 
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sections beyond the section immediately 
under study. 
This smoothing process tends to increase 

the accuracy of the estimates of ADT. In 
the final evaluation 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 percent5 in 
error for high-volume roads and not greater
than 10 percent in error for low-volume 
roads; and that 95 percent of the estimates 
will not be more than 10 percent in errorfor high-volume roads and not more than
20 percent in error for low-volume roads. 
Some of the reasoning which supports thisopinion is as follows: 

(1) In the examination of successive 
road sections a sudden large unexplain-
able change in traffic volume is easily 
observed and eliminated, 

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

(3) Ione-halfThe elimination of the obviously 
large errors of estimate will, by itself, 
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reduce the average error of the remain
ing estimate. 

4. Improvement in Acouracy 
A greater degree of accuracy in estimat

ing ADT can be ccomplished as follows: 
a. Using weekly factors instead of 
monthly factors. This procedure is pre
sented on 
 page 31, under "Mechanical 
Data Processing." 
b. Use of repeat counts 
29, under "Roads with 
Less Than 25."Ls hn9.
 

as noted on page 
ADT Volumes 

c. Taking five- or seven-day coverage
 
counts as noted 
on page 29, under "Roadswith ADT Volumes of Less Than 25."
See also bibliography 
 item No. 8.
The above are procedures in which im
provement in accuracy 
 in the estimate of
 
ADT can be obtained. However, when
 
considering methods 
to improve accuracy
 
the cost should be kept in mind. 
 A fairly
 
accurate 
rule that can be used in attempt
ing to improve precision by increasing the 
sample size is that "to reduce the error by 

using the same sampling procedures would require increasing the effort 
and probably the cost by four times." 

NOTE: Chapter III of Appendix "C" is not 
I included b-ecause it deals with urban roads. 

32
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Chapter IV.-GENERAL NOTE 
The greater the familiarity with local con-

ditions the better judgment can be exercised 
in the final decisions in estimating trafficvolumes. The probability principles built intotirlsepsruocgdues ed i t hi gu de wl l iie procedures suggested in this guide will
eliminate major oferrors judgment and re-
duce thecanerrorssomewhatto improve and refinesecarch chance alone. theFurthe- re-
pro canur e iowe rbewatprocedures. however, ae theinehenbecause the inherent 
roperties of chance variations have already

been accounted for in this guide only minor or
primarily local improvements can be expected.

When making an estimate of traffic volumes 
all available information should be utilized
including counts for special purposes. These 
may include special counts for such purposes
as: 

Manual classification counts 
Capacity counts 
Ramp and turning movement counts 
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Special counts for construction, etc. 
Screenline counts 

Therewhe raree by severaldatmethodsat ion the under investigacol l e c te d by the trafficcounting mechanisms are automatically trans
ferred into the central headquarters. Also 
tn e o sd r t o s c 
under consideration is complete automation ofm l t u o ai n omost office analyses, including editing of fielddata, preparation of arrays (such as shown in 
Tables 2 and 6) and groupingcount of continuousand seasonal control stations (as shown 
in Tables 3 and 7) ; as well as statistical tests
of significance of differences, analysis of vari
ance, chi square tests, and others as needed.
Computers may be utilized for such routine 
mass operations as iactoring coverage 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. 
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Table 1.-- ADT : Average weekday traffic volume
 
of the month'at continuous count stations C. 

Station 
number April May June 

1-I 
July August September October November

(A) 1.08 0.99 0.91 0.73 0.71 0.86 1.00 1.13 
-L 

(B) 1.19 1.03 .90 .66 .64 .90 1.09 1.15 

(C) 1.00 .93 .91 .83 .85 .99 1.05 1.02 

(D) 1.03 .92 .88 .86 .86 .89 .95 1.10 

(E) 1.07 .90 .79 .90 .93 1.00 1.08 1.15 

(F) 1.05 .98 .91 .68 .67 .92 1.03 1.10 

(G) 1.16 .97 .83 .70 .74 .81 1.04 1.2 

(H) 1.09 .87 .76 .69 .72 .85 -95 1.18 

(I) 1.44 1.15 .90 .57 .51 .75 1.15 1.32 

(J) 1.04 .95 .97 •7-( .75 .95 1.07 1.16 

(K) 1.38 1.14 .98 .70 .65 .82 .98 1.07 

(L) 1.19 .99 .85 .7. .76 .97 1.00 1.36 

-|- -

x 



0 
0 
3 

Table 2.-- The array of factors for 

continuous count stations 

April May June July August September October November 3 

(C) 1.00 (H) 0.87 (H) o.76 (1) 0.57 (1) 0.51 (1) 0.75 (H) 0.95 (C) 1.02 J' 

(D) 1.03 (E) .90 (E) .79 (B) .66 (B) .64 (G) .81 (D) -. 95 (K) 1.07 

(j) 1.04 (D) .92 (G) .83 (F) .68 (K) .65 (K) .82 (K) .98 (D) 1.10 

(F) 1.05 (C) .93 (L) .85 (H) .69 (F) .67 (H) .85 (A) 1.00 (F) 1.10 

(E) 1.07 (J) .95 (D) .88 (K) .70 (A) .71 (A) .86 (L) 1.00 (A) 1.13 

(A) 1.08 (G) .97 (B) .90 (G) .70 (H) .72 (D) .89 (F) 1.03 (B) 1.15 

(H) 1.09 (F) .98 (1) .90 (L) .71 (G) .74 (B) .90 (G) 1.o4 (E) 1.15 

(G) 1.16 (A) .99 (C) .91 (A) .73 (J) .75 (F) .92 (C) 1.05 (J) 1.16 

(B) 1.19 (L) .99 (A) .91 (J) .77 (L) .76 (J) .95 (J) 1.07 (H) 1.18 
/ 

(U) 1.19 (B) 1.03 (F) .91 (C) .83 (C) .85 (L) .97 (E) 1.08 (G) 1.22 

(K) 1.38 (K) 1.14 (J) .97 (D) .86 (D) .86 (C) .99 (B) 1.09 (I) 1.32 

(1) 1.44 (1) 1.15 (K) 8 (E) .90 (E) .93 (E) 1.00 (1) 1.15 (L) 1.36 

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

April May T June July August I September i ?ctober Aovember 

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

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

(G) 1.16 

(H) 
kJ) 
(G) 
(F)(A) 

0.87 
. 
.97 
.98.99 

(H) 
(G) 
(L) 
(B)(A) 

0.76 
.83 
.85 
.90.91 

(B) 
(F) 
(H) 
(G)(L) 

0.66 
.68 
.69 
.70.71 

(3) 0.64 
(F) 667 
(A) .71 
(H) .2(G) .74 

(o) 
() 

(B)( 

.81 

. 86A) 

.90Q.2 

(H) o.9, 
() 1.0 

T l . O0 
(1 ) 1.03(G) 1.04 

( 
(:; 

(: )' 

. 
1 
i. 

.1K1! 

(B) 
(L) 

1.19 
1.19 

(L) 
B) 

.99 
1.03 

(F) 
(J) 

.91 

.97 
(A) 
(J) 

.73 

.77 
(J) 
(L) 

.75 

.76 
(J) 
(L) 

.95 

.97 
(J) 
(B) 

.07 
1.09 

() 
(L) 

1.22 
I.3 

Group II - (I) and (K) 

(K) 1.38 
(I) 1.44 

iK) 
I) 

1.14 
1.15 

i) .90 
.98 

() 
(K) 

.57 

.70 
(1) 
(K) 

.51 

.65 
() 
(K) 

.75 

.82 
(K) 
K) 

.98 
1.15 

(K) 
(I) 

1.07 
1.32 

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

(C) 1.00 
(D) 1.03 
(E) 1.07 

(E) 
(D) 
(C) 

.90 

.92 

.93 

(E) 
(D) 
(C) 

.79 

.88 

.91 

(C) 
(D) 
(E) 

.83 

.86 

.90 

(C) 
(D) 
(E) 

.85 

.86 

.93 

(D) 
(C) 
(E) 

.89 

.99 
1.00 

(D) 
(c) 
(E) 

.95 
1.05 
1.o8 

(c) 1.o2 
(D) 1.:o 
(E) 1.15 

CD 
x 



Compendium 15 Text 6 

Table 4.-- Month~ly group mean factors 

Group April May June July August September October November 

224 4Grop 1 

Group II 

Group 111 

1.11 

1.41 

1.03 

0.97 

1.14 

.92 

o.88 

.94 

.86 

o.71 

.64 

.86 

0.71 

.58 

.88 

o.89 

.78 

.96 

1.03 

1.06 

1.03 

1.16 

1.20 

1.09 

42
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Table 5.-- AT" : average wekday tratfic volummonth'at seasona coto stations 
of t. 

April May June July August September October November 

1 
2 

4 
5 

1.2", 
1.19 
1.03 
1.31 
.97 

1.-9 
1.o06 

96 

1.27 
.89 

1.09 
.90 
.80 

1.00 
.88 

.78 

.91 

.80 

.78 

.71 

.6o 

.83 

.88 

.65 

.69 

.67 

.82 

.92 

.58 

.76 

1.00 
.99 

1.02 

.88 
1.00 

1.20 
1.23 
1.18 

1.30 
1.12 

6 
7 
8 
9 

10 

1.08 
.99 

1.12 
1.20 
.96 

.91 

.82 

.93 
1.10 
.88 

.87 

.8o 

.79 

.76 

.87 

.73 

.74 

.80 

.79 

.69 

.69 

.70 

.73 

.78 

.72 

.81 

.79 
1.00 
.93 
.83 

.99 

.98 
1.10 
1.03 
1.05 

1.11 
1.15 
1.14 
1.21 
1.20 

ii 
12 
13 
14 
15 

1.6o 
1.13 
1.15 
1.00 
1.20 

1.39 
1.11 
1.09 
.82 

1.08 

.47 

.99 
1.02 
.90 

1.0o 

.50 

.68 

.69 

.67 

.59 

.36 

.68 

.68 

.73 

.79 

.34 

.76 

.86 

.90 
1.01 

1.00 
1.ll 
1.16 
.95 

1.07 

1.63 
1.18 
1.16 
1.17 
1.09 

6 
17 
18 
19 
20 

1.16 
.99 
.98 

1.03 
1.25 

.87 

.78 

.80 
1.03 
1.02 

.72 

.75 

.87 

.91 

.99 

.75 

.76 
1.00 
.82 
.69 

.80 

.90 
1.00 
1.00 
.61 

1.00 
1.03 

.90 

.98 

.81 

1.04 
1.09 

.90 
1.17 
1.05 

1.20 
1.09 
1.00 
1.00 
1.08 

225 

21 
22 
23 
24 
25 

1.22 
1.07 
1.47 
1.13 
1.09 

1.03 
1.00 
1.16 
.97 
.85 

.98 
1.01 
.95 
.75 
.78 

.68 

.70 

.50 

.58 

.66 

.63 

.68 

.55 

.61 

.71 

.79 

.92 

.59 

.91 

.89 

1.03 
1.09 
1.00 
1.02 
1.01 

1.05 
1.11 
1.33 
1.21 
1.09 

26 
27 
28 
29 
30 

1.18 
1.05 
1.01 
3.07 
1.12 

.97 

.85 
1.00 
3.07 
1.00 

1.00 
.87 
.92 
.29 
.86 

.84 

.81 

.85 

.38 

.84 

.69 

.72 
1.01 
.29 
.90 

.95 

.79 

.89 
2.00 
.95 

1.06 
1.00 
.89 

2.50 
.94 

1.17 
1.23 
.89 

2.78 
.99 

31 
32 
33 
34 
35 

1.19 
1.o4 
1.26 
1.10 
1.53 

.99 

.94 
1.00 

.98 
1.14 

-92 
.89 
.75 
.88 
.93 

.68 

.78 

.55 

.67 

.50 

.74 

.64 
.55 
.70 
.49 

1.05 
1.01 
1.05 

.98 

.91 

1.06 
1.09 
1.10 
1.02 
1.20 

1.20 
1.01 
1.30 
1.25 
1.09 

36 
37 
38 
39 

1.49 
1.19 
1.00 
1.26 

1.02 
1.05 
1.11 

.95 

.8o 

.90 
1.00 

.74 

.63 

.6o 

.73 

.59 

.57 

.75 

.8o 

.65 

.92 

.90 

.89 

1.03Iii 

X.10 
1.09 
1.00 

1.U 

1.07 
1.24 
1.20 

1.30 _ 

43 
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April 

Sta- Fac-
tion tor 

Table 6.-- The array of factors for seasonal control staticns 

May June July August September October 

Sta- Fac- Sta- Fac- Sta- Fac- Sta- Fac- Sta- Fac- Sta- Fac-
tion tor tion tor tion tor tion tor tion tor tion tor 

Sheet 1 of 2 
November 

Sta- Fac
tion tor 

:. 

3 

10 
5 

18 
7 
17 

14 
38 
28 
3 
19 

32 
27 
22 

6 
25 

34 
8 
30 
12 
24 

.96 

.97 

.98 

.99 

.99 

1.00 
1.00 
1.01 
1.03 
1.03 

1.04 
1.05 
1.07 
1.08 
1.09 

1.10 
1.12 
1.12 
1.13 
1.13 

17 
18 
7 
14 
25 

27 
16 
10 
5 
6 

8 
32 
39 
3 

24 

26 
34 
31 
22 
28 

.78 

.80 

.82 

.82 

.85 

.85 

.87 

.88 

.89 

.91 

.93 

.94 

.95 

.96 

.97 

.97 

.98 

.99 
1.00 
1.00 

29 
11 
16 
39 
17 

24 
33 
9 

25 
8 

3 
7 
36 
30 
6 

10 
18 
27 
5 

34 

.29 

.47 

.72 

.74 

.75 

.75 

.75 

.76 

.78 

.79 

.80 

.80 

.80 

.86 

.87 

.87 

.87 

.87 

.88 

.88 

29 
11 
23 
35 
33 

24 
15 
39 
37 
36 

25 
14 
34 
12 
21 

31 
10 
13 
20 
22 

.38 

.50 

.50 

.50 

.55 

.58 

.59 

.59 

.60 

.63 

.66 

.67 

.67 

.68 

.68 

.68 

.69 

.69 

.69 

.70 

29 
11 
35 
23 
33 

36 
1 

20 
24 
21 

32 
4 
39 
12 
13 

22 
5 
6 
26 
7 

.29 

.36 

.49 

.55 

.55 

.57 

.6o 

.61 

.61 

.63 

.64 

.65 

.65 

.68 

.68 

.68 

.69 

.69 

.69 

.70 

11 
4 

23 
1 
5 

12 
7 

21 
27 
6 

20 
2 
10 
13 
25 

28 
38 
14 
18 
37 

.34 

.58 

.59 

.67 

.76 

.76 

.79 

.79 

.79 

.81 

.81 

.82 

.83 

.86 

.89 

.89 

.89 

.90 

.90 

.90 

4 
28 
18 
30 
14 

7 
2 
6 
1 
5 

11 
23 
27 
38 
25 

3 
24 
34 
9 
21 

.88 

.89 

.90 

.94 

.95 

.98 

.99 

.99 
i.oo 
1.00 

1.00 
1.00 
1.00 
1.00 
1.01 

1.02 
1.02 
1.02 
1.03 
1.03 

28 
30 
18 
19 
32 

21 
36 
20 
15 
17 

25 
35 
6 
22 
5 

8 
7 

13 
14 
26 

.69 

.9 
1.00 
1.00 
1.01 

1.05 
1.07 
1.08 
1.09 
1.09 

1.09 
1.09 
1.11 
1.11 
1.12 

1.14 
1.15 
1.16 
1.17 
1.17 
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April 

Table 6.--

May 

The array of factors for seasonal control stations 

June July August September 

(cont.) 

October 

Sheet 2 of 2 

* November 

2 

Sta-

tion 

Fac-

tor 

Sta-

tion 

Fc-

tor 

Sta-

tion 

Fac-

tor 

Sta-

tion 

Fac-

tor 

Sta-

tion 

Fac-

tor 

Sta-

tion 

Fac-

tor 

Sta-

tion 

Fac-

tor 

Sta-

tion 

Fac-

tor 

01 

13 
16 
26 
2 

31 

1.15 
1.16 
1.18 
1.19 
1.19 

30 
33 
20 
36 
19 

1.00 
1.00 
1.02 
1.02 
1.03 

32 
2 

14 
37 
19 

.89 

.90 

.90 

.90 

.91 

5 
6 

38 
7 

16 

.71 

.73 
-73 
.74 
.75 

34 
25 
10 
27 
8 

.70 

.71 

.72 

.72 

.73 

24 
35 
3 

22 
36 

.91 

.91 

.92 

.92 

.92 

16 
10 
20 
6 
31 

1.04 
1.05 
1.05 
1.06 
1.06 

3 
12 
1 

10 
16 

1.18 
1.18 
1.20 
1.20 
1.20 

37 
9 

15 
21 

1 

1.19 
1.20 
1.20 
1.22 
1.25 

21 
37 
2 

15 
13 

1.03 
1.05 
1.o6 
1.08 
1.09 

28 
31 
35 
23 
21 

.92 

.92 

.93 

.95 

.98 

17 
1 
4 
32 
9 

.7; 

.76 

.78 

.78 

.79 

14 
31 
37 
9 

15 

.73 

.74 

.75 

.78 

.79 

9 
26 
30 
19 
34 

.93 

.95 

.95 

.98 

.98 

15 
17 
22 
32 
37 

1.07 
1.09 
1.09 
1.09 
1.09 

31 
38 
9 
24 
2 

1.20 
1.20 
1.21 
1.21 
1.23 

20 
33 
39 
4 

23 

1.25 
1.26 
1.26 
1.31 
1.47 

9 
12 
38 
35 
23 

1.10 
1.11 
1.11 
1.14 
1.16 

12 
20 
4 

15 
26 

.99 

.99 
1.00 
1.00 
1.00 

3 
8 
27 
19 
26 

.90 

.80 

.81 

.82 

.84 

16 
38 
2 
3 
17 

.80 

.80 

.83 

.88 

.90 

8 
16 
15 
32 
17 

1.00 
1.00 
1101 
1.01 
1.03 

8 
33 
36 
12 
39 

1.10 
1.10 
1.10 
1.11 
1.11 

27 
34 
37 
4 

33 

1.23 
1.25 
1.24 
1.30 
1.30 

36 
35 
11 
29 

1.49 
1.53 
1.60 
3.07 

4 
1 
Ui 
29 

1.27 
1.29 
1.39 
3.07 

-

38 
22 
13 

1 
-

1.00 
1.01 
1.02 
1.09 

-

30 
28 
2 
18 

-

.84 

.85 

.91 
1.00 

-

30 
18 
19 
28 

-

.90 
1.00 
1.00 
1.01 

-

39 
31 
33 
29 

1.03 
1.05 
1.05 
2.00 

13 
19 
35 
29 

1.16 
1.17 
1.20 
2.50 

39 
23 
11 
29 

1.30 
1.33 
1.63 
2.78 



Table 7.-- Distribution of seasonal control stations by groups of similar 
0 
0
monthly variations as determined from the mean factors in Table 4
 

April 
 May JnJuyAgust Sheet 1 of 2 
SI]ept1:ebr Octoberi, .......
*over~ber 

Group I - Stations 5, 6, 7, 8, 9, 0, 2, 13, 14, 15, 20, 21, 
22, 24, 25, 26, 27, 31, 32, 33, 34, 37 , 20,nd39
 

(10) .96 
 (7) .82 (39) .74 (33) .55 (33)
(5) .97 (14) .55 (5) .76
.82 (24) .75 (24) .58 (20) (14) .95 (32) 1.oi
•(7) .61 (12)
99 (25) .85 (33) .75 (15) .59 (24) .61 (7) 

.76 (7) .98 (21) 1.05
 
(14 1.00 (27) .85 (9) .76 -79 (6) .99 (20) 1.08
(39) .59 (21)
(38) 1.oo (10) .88 (25) .78 (37) 

.63 (21) .79 (5) 1.00 (15) 1.09.60 (32) .64 (27) .79 
 (27) 1.00 (25) 1.09
32) 1.04 (5) .89 
 (8) .79 (25) .66 (19) .65
27) 1.05 (6) (6) .81 (38) 1.00
.91 (7) .80 (14) .67 (12) (6) 1.11

(22) 1.07 (8) .93 (6) .68 (20) .81 (25) 1.01 (22)
.87 (34) .67 (13) .68 (10) 1.11

(3) 1.o8 (32) .94 (lo) .87 (12) .68 (22) 

.83 (24) 1.02 (5) 1.12

.68 (13) .86
1.09 (39) .95 (27) .87 (21) 

(34) 1.02 8) 1.14
.68 (5) .69 
 (25) .89 
 (9) 1.03 (7) 1.15
(34) 1.1o (24) .97 (5) 
.88 (31) .68 
 (6) .69 (38) .89 (21) 1.03
(83 1:12 M26 :998 34) (13) 1.16
 
(2 .88 (10) :69 (26) .69 (14)1.13 3 .9 () .89 13) 69 (7) 

:.0 (10) 1.05 (14) 1.17.70 (37) .90 (20) 1.05
(24) 1.13 (31) .99 (26) 1.17

(13) 1.15 (14) .90 (20) .69
(22) 1.00 (3) (34) .70 (24) .91 (26).90 (22) .70 (25) .71 (22) 

1.o6 (12) 1.18
.92 (31) 1.06 (10) 1.20
 
(26) 1.18 (33) 1.00 (31)31 1.19 20) .92 (5) .711.02 (21) .98 (10) .72 (9)(6) .73 (27) .93 (1Sf 1.07.72 ( .95 (31) 1.20(37 (22) 1.09 (38)1.19 1.20(9 (21 103 (12) .99 (38)1.20 (37 1.05 .73 (8) .73(2C) .99 (7) .74 (14) .73 (34) .98 (32) 1.09 (9) 1.21(151 1.20 (5 1.08 (15) 1.00 (32) .78 (31) 

(8) 1.00 (37) 1.09 (24) 1.21
.74 (15) 1.01 
 (8) 1.10 (27) 1.23
21) 1.22 (13 1.09 26) 1.00 9) .79 
 (37) .75 (32) 
1.01 (33) 1.10
~20~ 1.25 (9) 1.10 (37) 1.24
38 1.00 (8 .80 (9) .78
33 1.26 (39) 1.03
39 1.26 (12) 1.11 (22) (12) 111 (34)38) 1.11 (13) 1.01 (27) .81 1.251.02 (26) .84 (15 79 (31)(38) .80 (33) 1.05 (39) 1.11.05 (13) 1.16 (33) 1.30(39) 1.30
 

CD
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0Table 7.-- Distribution of seasonal control stations by groups of similar 
 3

monthly variations as determined from the mean factors in Table 4 (cont.) 
 S
Sheet 2 of2
 

April May June 
 July August September October November CL
 

Group II - Stations 1, 4, 23, 35, and 36 
 3 
(1) 1.25 (36) 1.02 (36) .80 (23) .50 (35) .49 (4) .58 (4) .88 (36) 1.07 (n

(4) 1.31 (35) 1.14 (35) .93 (35) .50 (23) .55 (23) .59 
 (1) 1.00 (35) 1.09
 

2 1.7 (23) 1.16 (23) .95 (36) .63 (36) .57 (1) .67 (23) 1.00 (1) 1.20
 
1.49 (4) 1.27 (4) 1.00 (1) .78 (1) .60 (35) .91 (36) 1.10
(35) 1.53 (1) 1.29 (1) 1.09 (4) .78 (4) 1.30
(4) .65 (36) .92 (35) 1.20 (23) 1.33
 

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

(18) .98 (17) .78 (16) .72 (16) .75 (16) .8c (2) .82 (28) 
 .89 (28) .89
(17) .99 (18) .80 (17) .75 (17) 
 .76 (2) .83 (28) .89 (18) .90 (30) .99
(28) 1.01 (16) .87 (3) .80 (3) (3).80 .88 (18) .90 (30) .94 (18) 1.00(3) 1.03 (3) .96 (30) .86 (19) .82 (17) .90 (3) .92 (2) .99 1.00(19)
(19) 1.03 (28) 1.00 (18) .87 (30) .84 (30) 
 .90 (30) .95 (3) 1.02 (17) 1.09
(30) 
1.12 (30) 1.00 (2) .90 (28) .8> (18) 1.00 (19) .,8 (16) 1.04 (3) 1.18
(16) 1.16 (19) 1.03 (19) .91 (2) .91 (19) 1.00 
 (16) 1.00 (17) 1.09 (16) 1.20
(2) 1.19 (2) 1.06 (28) .92 (18) 1.00 (28) 1.01 (17) 1.03 (19) 1.17 (2) 1.23
 

It is noted that in group II for the months of September and October; and in group III for the
month of November the ranges are slightly over .30. 
The reasoning for the inclusion and treatment of
stations which fell outside the .30 range is similar to that used in connection with grouping of con
tinuous count stations wiLthin .20 range, as described 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 continuous count stations are numbers: 
1) and 29. The reasons why these stations did not fall into any
of the predetermined groups is not always obvious. 
 Some of them may indicate additional pattern groups.
Others may reflect local and/or temporary situation such as resort areas, football games, or activities
that will cause unique traffic movements. 
However, these types of movements are generally very limited
in extent. 
 The stations noted above which did not fall into any predetermined group were of strictly

local significance and do not represent any appreciable mileage.
 

L0)
 



Table 8.--Example illustrating the application o" the principle of least squares for allocating
a seasonal control station to a group. 
 (The data for station No. 8 come from table 5.
The monthly group mean factors come from table 4). 
 0. 

Difference
Difference 
 between
 
Factors Mean between factors 
 factors at 
 -A
Station Factors 
 at Station No. 8 2 
 Mean factors tation 8 
 L(
No. 8 Group I and Group I, d 
 d1 Group III & Group IlI,d
 3 d_
 

April 1.12 1.11 
 .01 .0001 1.03
May .93 .09 .0081
.97 -.04 .0016 .92 
 .01 .0001
June .79 
 .88 -.09 
 .0081 .86 
 -.07 .0049
July .80 .71 
 .09 .0081 .86 -.06 .0036
August .73 .71 
 .02 .0004 .88 -.15
t September 1.00 .89 .0225

.11 .0121 .96 .04
October 1.10 1.03 .0016

.07 .0049 1.03 .07 
 .0049
lovember 1.14 1.19 
 -.05 .0025 1.09 
 .05 
 .0025
 

2 
 2E d1 =0376 
 d3 *0482
 

It should be noted that in the above example in the columns marked dI and d3 the difference between the
factors of station 6 and the group mean factors of group 1 and the group 
 mean factors of group 3 are within the criterion of permissible variation of +.15. Therefore, station 8 could have been allocated to either
group I or group 3. However, the summation of the squared values of d
of squared values of d3 is equal to 
is equal to .0378 whereas the summation
.0482. Because the summation of 1the squared values of d is less than the
 

summation of squared values of a 
station io. 6 is assigned to group 1. 
This method of allocating seasonal control stations to the various groups is particularly useful when the data are processed on the computer.
 

However, the final decision as to the allocation of a seasonal control station that could fall into more than
one group should be made after examining the location of the station on the map. 
The contiguity of the road section.
belonging to the same group determines the grouping of such a station. 
In such a situation, groupings of similar

road sections should be maintained as much as possible.
 

M
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Bibliography 
The following bibliography contains two sets of 
references. The first set consists of a reference 
for each selected text that appeared in the 
preceding part of this compendium. The second 
set consists of references to additional 
publications that either were cited in the 
selected texts or are closely associated with-: 
material that was presented in the overview and 
selected texts. Each reference has five parts 
that are explained and illustrated below, 

(a) Reference number: This number gives the 
position of the reference within this particular 

Bibograf (a 
La siguiente bibliografla contiene dos series de 
referencias. La primera serie consiste en una re-
ferencia para cada texto seleccionado que apa-
reci6 en Ia parte anterior de este compendio. La 
segunda serie consiste en referencias a publi-
caciones adicionales que fueron mencionadas 
en los textos seleccionados o que se asocian fn-
timamente con el material que se present6 en Ia 
vista general y los textos seleccionados. Cada 
referencia tiene cinco partes que se explican y 
se ilustran abajo. 

(a) NLmero de referencia: este ni~mero indica 
Iaposici6n de Iareferencia dentro de esta bi-

Bibliographie 

La bibliographie qui suit contient deux cat~go-
rie de r~f~rences. La premiere catdgorie 
consiste en une r~f~rence' pour chaque texte 
choisi qui est inclus dans la partie pr6cddente 
de ce recueil. La deuxi6me catdgorie contient 
des rdf~rences pour des documents qui ont soit 

; 	 6t6 cites dans les textes choisis, ou soit sont 
6troitement essoci~s avec des 6crits qul sont 
pr6sent~s..dans 1'expos6 ou les textes choisis,
Chaque r~f~rence est compos~e de~cliq parie 



qul sont exPliqu~es et illWstres ci-dessous: , 

bibliography, ht Isused inthe com ndium index4
 
but should not be used when ordering

publications, .
 

(b) Title: This iseither the title of the complee

publication or the title of an article"or section'
 
within a journal, report, or book,
 

-- (c) -Bibliographic data--This: parabraph give 
names of personal or organizational authors (if
 
any), the publisher's name and lcait on, the date
 
of publication, and the number of pages :
 
represented by the title asgiven above' Insome
 
references, the paragraph ends with an order
 
number for the publication in parentheses.
 

bliografla en particular. Se utiliza en el fndice del
 
compendio.pero no deber6 utilizarse al pedir
 
publicaciones.


(b) Tftulo: el titulo de Iapublicaci6n completa 
o el tftulo de un artfculo o secci6n dentro de una
 
revista, informe, o libro.
 

-	 :(c) Datos bibliogrofiicos: este parrafo da los '
nombres de autores personales . .organizacio.
nales (si hay alguno), el nombre del editor y su 
direcci6n, Iafecha de publicaci6n, y'61 nmeiro 
de p6ginas representadas por el tftulo en Ia. 
parte (b). En algunas'referencias el prrafo ter 
mina con un nimerode pedido paraIic 
ci6n en parentesis. 	 la pubhca---I... 

-i 
,- -.- p

bliographie. Ce num6ro est indiqu6dans l'irdex,'

du recueil mais ne doitpas dtre,'tilis6bur'les
 
commandes de pui.cations. 


(b) Titre: cela indique oU le titre du livr4ei
 
tier, ou le titre d'un ic .
 
revue, un rapport ou un ivre.
 

(c) Donn6es bi 	 e 
indique s-'m
 
(quand~iWyena o § -CN T ,orga

""a 	 es 
date de l'ditioI..e e 
(a)uses-sous 6 -esse -_-- rr a_ e	 . . ..- 

a), Nurn6ro de Iar~f~rence:,ce numr indi-~ 'ren'ces§ it h a 
1QueIa, position cOelcette r6f6re a~c~tteb es es i A 

- -~pT.i-*iii,-i 
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(d) Av;adbil!y ,,;rnaton This paragraph organization from which it is available are gi-,en..6i1;how tht rf(erenced pubhcation is available The order should include all information given into tie realdP! If 1!'1t ;)u)h(CAtOr1 Is Out-Of-print but parts (b) and (c) above.rr y be ( t iin .i,flteod .articular hibrary, the (e) Abstract: This paragraph contains ann lin, Of th i hr ;iry i gjiven If the publication abstract of the publication whose title was given
c,ir . (rJr ,J(, rc (I the , rllnt, ,std address of the in part (b). 

HIJ) [)~,jfrt)l a, de !,,!forractbrl esto p6- (2) la publicacidn puede ser pedida de la orgarditf() ir(n(dics a d ornibilidad al lector de la pu- nizacibn cuyo nombre y direcci6n estin indicat)licd-iorn roferernci,-da de una do dos formas dos. Elpedido deber incluirtoda la informaci6ncorin ';iqu (1) Li pubhcacibn estM agotadaT 	 dada en las par es (b) y (c).p ) I) de ;er consultada en la biblioteca indi- (e) Resumen: este parrafo es un resumen de(:51(:, doride !;P .;abe que se posee una copia, o la publicacion cuyo tftulo se di6 en la parte (b). 

(d) D;ponihilth des document: ce paragra- le nom et radresse sont indiqu6s ici. L'ordre dep)h rflul(ti lCS dOux ftaons dont le lecteur peut commando dolt inclure toutes les informationsaqCLJerir los documents. (1) L'6dition est 1roui- donnees dans les parties (b) et (c).soc. inas UIe certamnn bibliotheque det-ent cc (e) Analyse: ce paragraphe est une analysedocumenl et i peut b1re cor suite. (2) Le docu- du texte dont le titre est cite dans la partie (b).ment pout btre commande l'organisation dont 

Illustration (from Comp. 1) Ilustracl6n (del Comp. 1) Illustration (du Recueil 1) 

(a) Reference number 
(a)Ntmero do referencia 

o Reference 5(a)Numro do I& riflrence A REVIEW OF HIGHWAY 35'GN PKACTICES IN
DEVELOPING COUleRIES 

(b)Title 	 ()e Cron, Frederick W. Washington, DC: InternationalBank for Reconstruction and Development; 1975 May.(b)Titulo 
7 p.

(b) 	 Titro 

Order from: 
 International Bank for Reconstruction andDevelopment, 1818 H Street, N.W., Washington, DC 

(c)Bibliographic data	 20433. 
(c)Datos bibliogrficos 

The defign standards of some 130 highway projects(c)Donnies bibliographiques 
financed by the Internationaj Bank for Reconstructionand Development between 1960 and 1970 are reviewed, and areas of agreement between the stand(dp Availability information 	 ards of the 63 countries studied are Identifled;practical highway standards based(d) Disponibilidad do Is informeci4n 	 on these areas of
agreement are(d)Disponibilit6 dos documents 	 sketched for the guidance of planners
In developing countries. The roads discussed here,fall into three functional categories: a small group of(a) Abstract 	 expressways, freeways and toll roads carrying largevolumes of traffic;, a very large group of 2-laneIs)Abstrant(9) Resumon 	 highways carrying a wide range of traffic volumes-J servingsmaller both local and long distance traffiq and agroup of low-traffic tertiary or special 
purpose roads existing primarily for land service.The order should include all information given in parts (b)and 
Comments are made on the problem of classifying

(c)above. highway standards, and on the comparison of stand
ards. Conclusions regarding standards forEl pedido deberoincluir toda In informacifn doda 	 theen laspartes capacity- related elements of design and standards(b'yrdi
(b)y (c). 
 for the velocity-related elements of design (radius ofcurvature, -topping sght distance, passing sightLordre do commando dolt inriur. toutas las informations dstance) are discussed, as well as the horizontal anddonnies dens lesparties (b)et (c). vertical clearances fnr bridge The standard live 
oadinp for bridges, the structural capacityPavemeiL and legal load limits ae covered, 

of 
Wconcluslons relating to pavement design, deallistandards for 2-lane highways, - imaaanealdevelopment of highways, and levels of service *e 

presented. 



$ELECTED TEXT REFERENCES 

Reference I 
MAINTAINING AND USING A RURAL ROAD INVEN-
TOR Y 

Laforge, H.B. Proceedings of the Ninth California 
Street and Highway Conference; Presented at the 
Uruversity of California at Berkeley, January 23-25, 
1957, by the Institute of Transportation and Traffic 
Engineering and Uri versity Extension, University of 
California. Berkeley, California: The Institute of 
Transportation and Traffic Engineering, University of 
Califorrua; 1957; pp. 58-62. (Photocopies available). 

Order from: University of California, Institute of 
Transportation Studies, 109 McLaughlin Hall, Berkeley, 
Califormi 94720. 

This paper describes the inventory of daia that would 
permit the drafting of large-sc?-. maps to show all 
public roads; cities, principal s reet connections 
through citie., incrporated towis, an villages;
important structures on the road; and builo;ngs and 
structures off the road such as farm units, dweiL-.gs, 
schools, churches, etc. The data inventoried will also 
permit the compilation of statistics on the mileage of 
the several types of roads, through streets, kinds of 
structures, and other items. Inventoried data are of 
three types and are represented by three map series: 
general highway, traffic, and county roads. The 
gerteral highway map ,hows the highways and roads 
classified by surface types. The traffic map shows, 
by means of average daily traffic volume groups, the 
traffic recorded on !he more important roads, the 
traffic count stations, and the actual average daily 
traffic recorded at the station. The county road map 
shows the road name ana/or number and whether the 
road is o county primary, county secondary, or 
noncounty road. 

Reference 2 
GUIDE FOR A ROAD INVENTORY MANUAL OF 
INSTRUCTIONS 

United States Department of Transportation, Federal 
Highway Administration. Washington, DC: November 
1974; 50 p. 

Order from: United States Department of Transporta-
tion, Federal Highway Administration, HHP-10, 400 
Seventh Street, N.W., Washington, DC 20590. 

This guide provides instruction in the methods of road 
inventories and is designed to help employees under-
stand the requirements and purposes of the various 
inventories. The guide covers such aspects as 
staffing and organization for inventorying purposes, 
the equipment, kinds of inventories included in a road 
inventory, procedures for data collection, inventory
procedure, structures carrying the road, ferries, and 
structures over the road, railroad crossings at grade, 
and special and municipal inventory procedures. 
Appendixes give further information on the delimita-
tion of unincorporated places, gradient, curvature and 
sight distance, procedures applicable to the access of 
civilian mapping agencies to military installations, 
and the classification of road types. A glossary of 
terms and a list of references are included. A 
Spanish translation of this guide is available, 

Reference 3
 
GUIDELINES FOR TRAFFIC COUNTS ON COUNTY
 
ROADS
 

Russel, Eugene R.; Hittle, Jean E. Lafayr.*te, Indiana:
 
Purdue University, Engineering Experiment Station;
 
June 1471. 60 p. (Highway Extension and Research
 
Project tLr Indiana Counties; Engineering Bulletin;
 
County Highway Series-No. 12).
 

Order from: The directc-, Highway Extension and
 
Research Project for Indiana Counties, Engineering
 
Experiment Station, Purdue University. .'est Lafay
ette, Indiana 47)07.
 

Th~se guidelines for counting traffic volumes are
 
prese.-ed in several sections. The section on traffic
 
count planning discusses general concepts of traffic
 
counting and the establishment of counting stations
 
to obtain data for both immediate use and long-range
 
planning. Continuous count stations, monthly count
 
stations, and coverage count stations are discussed.
 
Traffic count data from the Indiana State Highway
 
Commission (ISHC) are reviewed. Specific examples
 
for converting typical portable-counter data to an
 
ADT (average daily traffic) value are presented in the
 
section on the analysis of data. Monthly variations,
 
variations in cyclic patterns, monthly variations on
 
county roads, calculation of montnly factors, con
verting 24-hour cnunts to AADT (annual average daily
 
traffic), daily variations, minimum 48-hour count for
 
portable counters, and developing local county road
 
factors are covered. The use and application of ISHC
 
data is illustrated. One section covers special
 
aspects of short counts. The operation of portable
 
automatic counters is outlined, and the operation of
 
the Streeter Amet portable counter is detailed. The
 
organization of traffic counting programs is summa
rized in relation to other phases of county highway 

planning and operation.
 

Reference 4 
OUTLINE OF THE HIGHWAY TRANSPORTATION 
PLANNING PROCESS 

United States Department of Transportation, Federal 
Highway Administration. Washington, DC: 1976; 20 p. 
(Record t PB 80-196389). 

Order from: National Technical Information Service, 
5285 Port Royal Road, Springfield, Virginia 22151. 

This manual describes the collection of basic planning
 
data;' the planning, the establishment of specifica
tions, and the estimation of construction needs
 
related to the highway transportation planning pro
cess. The data needed for the planning and operation
 
of such a system are described, and the use of the
 
data for the determination of needed highway im
provements is outlined. Long range plans that are
 
based on the country's overall goals and objectives
 
and short-range plans (usually live years) are de
scribed. The long-range plan inputs include the road
 
inventory, adequacy ratings, traffic surveys, highway
 
statistics, transportation goals, highway classification
 
study, highway improvement needs, highway fiscal
 
study, and study of highway laws. The inputs to the
 
short-range plans-namely, corridor studies, budget
 
analyses, preliminary engineering plans, and right-of
way plans related to construction planning-are
 
examined. The outputs-namely, the long-range
 
highway plan, the five year programs, and construc
tion plans, specifications, and estimates-are also
 
covered. A Spanish translation of this book Is
 
available (Record 0 PB 80-196405).
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Ref erence 5 FOR ROAD 
GUIDE FOR MANIUAL OF INSTRUCTIONS 

INV ENTO Y 

UrUted St-,tes Dep..irtment of Transportatior., Federal 

Washington. DC: 1976; 64dp.
l~wyAdministraItionl. 

t C-l

(9 e,of d # Psh 1967 9). 

Technical Information Service,
,',dcrfron: N.ational 

Pet ROyal Road, Springfield, Virginia 22151.520'o 

This gui ic d -ribei tt.e organization and manage-

of the road inventory program, including the 
inent 

duties of personnel, equipment for 
clasification and 

the party chief and 
the field crehs, nd the duties of 

vehicle and its equipment.and the inventory 
Inventory procedures are described in detail includingdriver, 

These
cacti item in seven different field data forms. 

for direct use by keypunch opera-
self-coding forms 
tors record data on undivided roadways, divided 

cross-
roadways, bridges and culverts, railroad grade 

tunnels, ferry crossings, and supplemental data 
ings. 

of national and provincial highways in 
on extensions 

Examples of various identification codes
urban areas. 
as prepared for use in Argentina are given with 

their modification in other countries,
instructions for 

of this guide is available
A Spanish translation 

(Record 0 PB 80-19640 5). 


Reftrence 6 FOROF INSTRUCTIONSFOR MANUAL 
TRAFFIC SURVEYS 

Federal 

RtecG;IDE 


of Transportation,DepartmentlJited States 1976; 49 p.Washington, DC:
Highway Administration. 

(Record 1/PB 80-196389). 
Ordr Nburg, 

O28e Port Royal Road, Springfield, Virginia 2215i. 


This outline of procedures to inventory highway use is 

section on mechanical count-
in three sections. The 

for making traffic volume
ing includes instructions in-

The section on classification counting
counts. to determinefor making countscludes instructions vehicles. 
the distribution of different types of m,'tor 

The section on truck weighing gives in.: uctions for a 

to determine the weight characterweighing program 
types of motor vehicles. The 

istics of different 
manual provides guidance on determining the number 

and location of counting or weighing stations and the 

length of time that each should be occupied. Appen-

dixes include examples of forms for recording vhicle 

classification data, truck weight data, and z guide for 
The latter 

a traffic volume counting manual. 


describes procedures for estimating annual ADT 

based on sampletraffic) volume(average daily 

method of applying statistical 
counts. It describes a 

of trafficthe accuracyto determineprinciples errors of specific
estimates in terms of frequency of 

road traffic counting procedures
magnitudes. Rural 
are described for highways with ADT volumes greater 

25 and 500,with ADT betweenthan 500, highways A Spanishless than 25.and roads with ADT 
this guide is available (Record # PB 

translation of 
80-196405). 

ADDITIONAL REFERENCES 

Ref erence 7 
ON COUNTY HIGHWAYS OF

ANNUAL TRAVEL 
INDIANA 

Lafayette,C.; Michael, Harold L.Vodrazk&, Waiter Engineering ExperimentPurdue University,Indiana: 
22 p. (Highway Extension and

Station; March 1967; 
Indiana Counties; Engineeringfor 

Bulletin; County Highway Series-No. 9).
Research Project 

andExtensionThe director, HighwayOrder from: 
Counties, Engineering

Research Project for Indiana 
Station, Purdue University. West Lafay-

Experiment 
ette, Indiana 47907. 

annual vehicle miles of 
A study to determine the 

travel on county highways in Indiana is reported. An 

made of the average AADT (annual
estimate was in the 
average daily traffic) for all miles of road 

county highway system. This average when multi
the system, provided the 

plied by the total length of 
The method

estimate of the vehicle miles of travel. 
road section in 25 

was to place eachemployed seven county-sizerandomly fromcounties selected 
strata into its appropriate volume stratum and select 

sample of these sections from each stra
a random 

then made on each 
tum. One volume count was 

sample selected to obtain an estimate of the system 

The AADT was then multiplied by the system
AADT. travel in thethe vehicle miles oflength to obtain 

is brieflycollection proceduresystem. The data 
The results of the study are tabulated and

outlined. 

discussed. The conclusions drawn from the study are
 

presented.
 

Reference 9
 
HIGHWAY PLANNING MANUAL
 

Jorgensen (Roy) Associates, Incorporated. Gaithers
1975; 180 p. (Prepared byMaryland: September 

Roy Jorgensen Associates Incorporated, Engineering and 
Agency for Interna-

Management Consultants for U.S. 
Manual 

tional Development; Project Number-Highway 

(Available in microfiche).
AID/OTr C-1420). 

Agency for InternationalUnited States 

Development, AID Resources Center, Office of Devel-Order from: 

opment Information Utilization, Bureau of Development 

Support, Washington, DC 20523. 

This manual, which isintended 
for use by highway
 

personnel responsible for supervision and 
agency 
control of planning activities, provides basic orienta

planning organization,
tion and an understanding of 

practices and responsibilities, provides
policies, by planning
guidelines for judgements and decisions 

the most effective tech
personnel, and describes 
niques and procedures for highway planning in devel

planning categories
oping nations. The highway 

and projectsystem planning, routeconsidered are 
planning, programming and scheduling, budgeting, and 

In system planning, long-range
support functions. 

Factors to be considered
objectives roust be defined. 

in such planning are travel desire lines, traffic data,
 

and the assignment ofclasses,economic data, road 
and local governments.to regionalresponsibilities 

Existing road facilities must be reviewed and priori
must be established. 

for needed improvementsties planning is usually guided by economic analy-Roule 
is guided by defining the 

ses. Project planning 
and ending of individual projectsprecise beginning 

geometric character; tics. The
and by setting the 
programming and scheduling process includes consid

eration of improvement priorities, project develop

ment time, available funds, and constraints on 

funding. The budgeting process consists of the 

allocation of resources and the commitment of funds 
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Reference 9
 
ADVANCE ROAD PROGRAMS Reference 11
 

GUIDE FOR MANUAL FOR HIGHWAY ADEQUACY

National Association of County Engineers, Research 	 RATING . 

Foundation- whiniton, DC; July 1972; 72 p. (Nation- -... .. . 
ol-AoCIEItionf County. Engineers.Action Guide Series UnitedStates..Departmento rsott~n ~oa
Volume 111). Highway Administration. Washington, DWe 1976131$po

(Record 0 PB 10-196319). -. . 

Order from: Natl.,na Association of Counties, 1733 .

New York Avenve,'N.V., Washington, DC 20006, 	 O_-_rder from: National Technical Information service,
5-7235 Port Royal Road, Springfield, Virginia 22151.,; ~ " 

Authoritative information on all phases of county

road management Is provided. Advance road pro- The ad icy-a~gpoespoie neauto
+i:),)L: :.:'/- t !+. ::,."r :-::L I. , 156-	 3 .. . -.. y *!:+cecord)'/ : PB -10- 405)j, ",	 . ..gramming Is the planning of Improvements well In of heexisting structural adequacy, salety, and level

advance of actual work. The first step Inthe process of service provided by each section of highway as

of setting up a system for such programming Is the compared with a tolerable standard. The tolerable

Inventory that Involves the collection and organize- standard describes a road that would be considered

tion of physical data'and road use data that wili be 	 satisfactory to accommodate current traffic volumes
used afterwards to classify the roads, analyze needs at a minimum acceptable level of service related to,

and deficiencies, and formulate a plan of operations the function of the road. The highway-adequacy

to bring the county's road~ system up to acceptable study Is designed to provide sepaate ratings fori 3

standards. Classification sorts out the rural roads Surface type, traveled way width,r shoulder..width, \

and urban streets and applies the proper functional surface condition, foundation condition, drainage,

name tag to each. Improvement projects that are alignment,, stopping sight distance, pasalng -sight

necessary to bring the roadway system to an adequate distance, major structure (bridge) condition, and

levei of condition and serviceability need to be major structure clearances. The staff requiremnents

determined. Reported Improvement needs are tranb- for making an adequacy study are discused."' Details

lated Into a firm plan -of action consistent with the are given of work procedures that relate to roadway


\financial capability of the county. A methodical and and bridge evaluation In the field (Inciuding the use of27
Impartial procedure, termed priority analysist, data forms to record observations) and the evaluation 2
ranks 

needed Improvement projects In order of relative of roadway bridges from, Inventory data. ,. Special

urgency. .Program assembly takes up the data on Instructions are provided, with regard to ,hazardous

needs, financing and priorities, seasons It with legiti-	 locations, topography, tentative functional classifica
mate practical considerations, and converts It to an tIon, and procedures for evaluating divided highways.

actual construction timetable.' The appendix Includes examples ofttolerable.'.stan.


dards for major and minor rural highways, forn for
 
recording .data, and listings ofor ,adequacy" rating

control ,sections and Inventory date by' reference.
 
poit. ASpanish translation of this guide 1s available
 

Reference 10 (Reord0 11380-9643)
 

GUIDE! FOR, FUNCTIONAL CLASSIFICATION OF
 
HIGHWAYS' -' '
 

United Stateg tcrtment of Transportation, Federal 	 4G3.3:
 

Highway ()vnstratlon. Washington, DC21976; 23 p. Reference 12 

(Record 0 P158W196389). MEASURING HIGHWAY IMPROYEMENT-NEEDS AND,~ 

'
 

PRIORITY ANALYSIS.I.. 'T

Order from: National Technical Information Service, 
': ' :, \ Ilnancla capability! the county A methodica and3 and brdeevl"io'nth ild(n3dlgte o :" ;5285 Port Royaproc'edure,.Road, Springfield,,teme Virginia'olt22157. dat fom.oDepartmenteodobevton)adth Feder r/3i\\ Impartial p an.;.lys.3's,.an.s United States of Transportation, vlato 

Funtioal lasifiatini th prces bywhih'Highway Administration. Washington, DC: 1976; 22 p.'
 
streets and highways are grouped classes P 8 ... . ....
Into or(er 3. 

sytems that serve similar functions. Such rassifca- Order from - Information Servce
National Technical

tion provides Information Important In establishing 5285 Port Royal Road, Springfield, Virginia 221 ew'

realistic Improvement standards, both for individual' e s 3 ,h w .h'3

highway sections and for the whole highway system. Detailed instructions are given formaking a carefutlerb

It also provides information that will be of assistance 	 evaluation of conditions affect moto-that ou ehicle
In making an;t equitable and viable distribution of travel on the rural arteriala curretorl'T highway 7-J
 
responsIbI tbe dtweenthe different levels of govern- systems. The evaluation, will erer latedI'
 
ment for the public highways., Functional classifica- hprovements are necessary to brnhelhway.e

tIon defines the nature of canelizatlon of. travel by system up to an acceptablede e raconition and

defining the part that any particular. road or trip serviceabilitya, waellld wdt 6rh.. .
provde -a 

should playIn servingthe flow of trips through a planning, for theo, aio

highway network.' The specific objectives of applica- 'scheduling - of ,i 3Improvemont sr_ o
tionof highway system classIfcaton are planning of achieving . ,l Ic'L anformed, .pub 

higwayhgthri teoadway nment of juriadic 3 consists" of, dent:fIca
system process
t on, and fiscal planning. Classification criteria that description of erxistinig, dw- :iw 



Akiarwan collctrs, for bridge$ an rural artlerils and " Hihwy Admrsta iom',IW&Wg M
collectors, and Worralroad grad crossing criteria are vrale ipl wIi (RdgOl~ K 

lovement 
standards for rnijor nd t alnor 
pr projets is discussed. Tables"ot tolerable Order, froms Natil tTehia nomto evc 

ritral highways and 3293 Port Royal Road, Springfield, ViriniSrailroad grade crossing criteria are included, 'as well *;i 
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. as figures that show improvement analysis guides for Procedures for analying h igha deucrtn 
A.. 

rural arterilal and collectors, for bridges on rural data including the de~scription and douetto'o'
arterials and collectors, • and for railroad grade- seven computer prgramsrequired toedtsora .crossing criteria. Appendixes Include guides for report the highway adequc dta'aroipeetd14 alcelating roadway cost data for rural, arterial and this volurne.,. Highwa d~ay ae se: o 

............................ lectr- highways -and" for-estmating- costs - for .............. determr ti ,Mi-dfoi Improvements neearytimprovements to major structures. The a prals~d bringrthe highway transportation system ,to anrde 
process described in this manual Is dependent on the quate level of condition and serviceabilty for curet
availability of read inventory and adequacy data In and future traffic,;These data are also usedfo the'the format outlined In the Guide for Manual, of selection and scheduling of Imrv en projects
Instructions for Road Inventory (see Reference 5) and All of the computer programs are written In1:Ame
the Guide for Manual for Highway Adequacy Rating can National Standard CBLprogrammingfin(see Reference 11). A Spanish translation of this guage. This -manual (Volume 2)sould be useda' 
guide Is available (Record # PB 80-19605). supplement to Comnputer. P~rogram Uers' Manal ' 

Volume I (see Reference 13), arnd Is one of a we o . 

In one set (Record 0 PB 90-196348),.:i ! 

ci..relatingmatoonohighwtyofaneededyImp(see' " 

Reference 13
 
COMPUTER PROGRAM USERS' MANUAL, VOLUME 
 I Reference 15•COMPUTER PROG SERS' MANUAL, -:VOLUME 3 
United States Department of Transportation, Fede ral , , .: elr gx ':rHighway Administration. Washington, DC: 1977; • United States Department of Transportation,. Federal .: ii; variable paging. (Record # PB 90-196355). Highway. Administration. Washington, DC: 19;79; ' : iii! 

• ~~~~~~variable paging. (Record # PB 80-;196371). {i,:-, :: !. 
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procedures for analyzing the data from completed This volume,' which deals with rural highway, ,traff|cfield forms, this manual also suggests organization subsystems,: covers the procedures -for; analyztng
for office operations and documentation to assist highway traffic data and Includes .the descriptiork nd 4,with the installation and use of the computer pro- documentation for 12 computer: programs lorediting,
grams developed for the system. This volume, which sorting and reporting highway traffic data 'All of theincludes data-analysis procedures for the highway computer programs are written In American Nationalinventory, describes and documents 19 computer Standard COBOL programming language;: Ths'manu. 
programs required to edit, store, and report the data. a covers data preparation, the validfatlon,master file,All of the computer. programs are written In Ameri- editing, traffic reports, vehicle Classificatlon reports,:can National Standard COBOL" programming lan- and truck weight reports. The complete data,guage.; The manual covers control and storage of processing dcmnainpkgefr "th entr'
data, data processing steps, validation mpas~er file rural highway, planning system Includes tlhe Comprtr.
coding, processing of data In lots, route compilation Program Users' Manual, •Volume 1, relating to, hghprocedures, f three relating;Inventoryto Reference 13),*,'andseerm ,Volume 2,publications. referenceThis volumedataIslistings,one oaand highway log - way hgw(see a c Reference 14). 
volumes. The three are also available In oneTheaolumes three volumes aren alsoi avaflah' In one.!'Se 
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 4pIndex. 
The following index is an alphabetical list of bibliography, but they also represent people'subject terms, names of people; and names of who are otherwise identified with theorganizations that appear in one or another of compendium subjects. Personal namesarethe previous parts of this compendium, i.e., in listed as surname followed by initials.
the overview, selected texts, or bibliography. Organizations listed are those that haveThe subject terms listed are those that are most produced information on the topic of the ..

basic to the understanding of the topic of the compendium and that continue to be asource of :
 

!information on the topic-. For this reason -postal .Subject terms that are not proper nouns are addresses are given for each organization listed.shown in lower case. Personal names that are Numbers that follow a subject term, personallisted generally represent the authors of selected name, or organization name are the pagetexts and other references given in the numbers of this compendium on which the term 

Indice 
El siguiente Indice es una lista alfab~tica del vo- zaciones nombradas son las que han producidocablo del tema, nombres de personas, y nom- informaci6n sobre la materia del compendio ybres de organizaciones que aparecen en una u que siguen siendo fuentes de informaci6n sobreotra de las partes previas de este compendio, la materia. Por esta raz6n se dan las direcciones es decir, en la vista general, textos selecciona- postales de cada organizaci6n que aparece endos, o bibliografla. Los vocablos del tema que el fndice. aparecen en el fndice son aquellos que son ne- Los nOmeros que siguen aun vocablo del 239cesarios para el entendimiento de la materia del tema, nombre personal, o nombre de organizacompendio. ci6n son los nOmeros de p~gina del compendioLos vocablos del tema que no son nombres donde el vocablo o nombre aparecen. Los nopropios aparecen en letras min sculas. Los meros romanos serefieren a las pdginas en lanombres personales que aparecen representan vista general, los nimeros ardbigos se refieren alos autores de los textos seleccionados y otras p.ginas en los textos selecciOd,-cdos, y los noreferencias dadas en la bibliograffa, pero tam- meros de referencia (por ejempl6,Ref. 5) indi
bi~n pueden representar a personas que de otra can referencias en la bibliograffa..
manera estn conectadas a los temas del com- Algunos vocablos del tema y nombres de orpendio. Los nombres personales aparecen con. ganizaciones est~n seguidos por la palabra see.el apellido seguido por las iniciales. Las organi- En tales casos los nOmeros de p~gina del com-. 

Indexo u-aors . 
a 

Cet index se compose d'une liste alphab6tique lIabibliographie, ou alors noms d'experende mots-cl6s, noms d'auteurs, et noms d'organi- la mati~re de ce recueil. Le nom de famille estsations qui paraissent dans une section ou une suivi des initiales des pr~noms., Les organisaautre de ce recueil, c'est Adire dans I'expos6, tions cit6es sont celles qul ont fait desirecher :les textes choisis ou la bibliographie. Les ches sur le sujet de ce recueil et quco"in'tin"'uemots-cl~s sont ceux qui sont le plus 6l6men- ront &Ltre une source cle documentation?16s
taires &la comprehension de ce recueil. 'adresses de toutes ces organisations sont inc-,

Les motsclds qui ne sont pas des noms pro- 'ses. 
ppressont imprims en minuscules. Les noms Le num6ro quisuit ,,aqu,,-o-opropres cit6s sont les noms des auteurs des tex- teur,'ounod'or..'an itlh Ie 

tes choisis ou de textas de r~f6rence cites dans .. page ou 'ce.nom .oU 6tO'cl6pa'raL 
< ...
~ ..... 
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o, rh1r p r,, Ri... ,nrn .~mmrais refer tO under the alternative term or name that followspap.',! te ,,r;, A*,4! c funMeralic refer to the word see. Some subject terms and 
l) ,11tlJ,'. ,",: d iro reference organization names are followed by the wordsWe c; f t ) r ., ntet, .- fure(ce ri see also. In such cases, relevant references 

should be sought among the page numbers
C I, I 1(t4 rTl't-,dri, 0'gir izatiori narner, listed under the terms that follow the words see

,a#,, f' ',%,, ,re %(jrjsee. in) ;uch cases, the also.: t ,, 

CUI )t'r) r"I ,rr ,r Shuttd be sought 
 The foregoing explanation is illustrated below. 

f , , : ,ntl,,an t)ajo e! t1rmino o nombre trar~n entre los nimeros de pgina indicados
alterritivo (ui; (;qtie a ia palabra see. Algunos bajo los t~rminos que siguen a las palabras see
vr)(:,)loi ; lel tI ,a y nombres de organizaciones also. 
W;Icirr ;e(,lldo; por las; palabras see also. En La explicaci6n anterior est6 subsiguiente
tdih,!; (',(,,s la rocor rlCas pertinentes se encon- mente ilustrada. 

e(:rrrl1 ii clffre ' rornains se ra-,'ortent aux pa- rnero des pages du recueil se trouvera apres le
qw%(t i (o,.p ose e1 les numeros ecrits en chiffres mot-cle ou le nom d'organisation qui suit leart ,f ?irapporlent aux pages des textes terme see. D'autres mots-cles ou noms d'orga
cho 'ci Les ntmeros de reforence (par exem- nisations sont suivis des mots see also. Dans ceple, Ref 5) indiquent les numeros des refe- cas, leurs refrences se trouveront citees apres
reices de la bibliographie les mots-cl6s qui suivent la notation see also.

Cerlains mots-cles et noms d'organisations Ces explications sont illustrees ci-dessous. 
sont suivis du terme see. Dans ces cas, le nu

illustration (from Comp. 1) Ilustraci6n (del Comp. 1) Illustration (du Recueil 1) 

Selected Text page numbers Subject term and see also terms
N,meros de p~gina en los Textos Vocablo del tema y t~rminos see also

Seleccionados (ver tambi~n)
Num(ros des pages des Textes Choisis Mot-cl et see also 

Organization name and address mountainous terrain (see also degree of curvature;Nombre y direcci6n de la organizaci6n design speed; maximum gradient; radius of curva-Nom at adresse do l'organisation ture; shoulder width): 11, 17, 34, 35, 38, 173, 175, 
217, 234, 238 

National Association of Australian State Road Author-Overview page numbers and lties(P.O. Box 3141, Bricldield Hill, N.SW. 2000,
reference number Australia. 

N6mero de pigina en la Vista __ )__ Aublia xx;i, ef. 8, Ref. 9 
General y nidmeros do referencia 

Num-ro des pages do I'Expose at no-passing markings and sighs: 31, 93, 132 
numbros des r~fJrences 

non-psLing sight distance, see stopping sight distance 

Subject term and see term Odier, L,: Ref.3

Vocablo del tome y thrmino see (ver)

Mot-cl6 at see Olesby, C.H.: 231, 23, 23, 239, 240, 241, 242, Rat.I4

L Selected Text page numbers and reference 
number 

Ndmeros de piilns en loe TextosPersonal names Seleccionados y ndnlmo de refereniaNombres personales Num~ros des paes des Textes Choiss at
Noms propres numkos des rrfkances 



AADT, we ar,nual DT 


A£ndofwd roads: 17-IS 


access Control roadway: 134, 142 


Adequ&cy ratings: xI, xxi, 99, 100-101, 110, 1lb, Ref. 4, 

Rel. ii, Rel. 12, Rel. 
15
 

ad 	 ,nistrjtjeb)jndar data recording: 127, 134,

135- 136, 143, 144, 148, 150 151. 54, 157, 168 


ADT, see a~erage d.,ils traffic (ADT) 

aer~al photographs: xi, 16, 18
 
alignment of roads: 100, 10 1, 140, 151, Rel. II 


annual ADT: xix, xxv, 37, 41-48, 51, 81,

Ref. 6, Ref. 7 

82, 208, Ref. 3, 


.irches: 174 


average daily traffic (ADT): xvi, 7, 35, 51, 83, 101, 

102, 205, 214-219, 220, 221, 225, Rel. 1, Ref. 3 


adbustment factors, 216-217 

between 25 and )00,
greater than 500, xxv,46, 215, Ref.6
xxv, 	 47, 210-215, Ref. 6
 
less than 25, xxv, 216, Ref. 6
 

beams: 171 


bikeway: 15, 17 


boundaries: 27 


Dridge data recording: 
 9, 15, 20, 23, 101, 146-147,

174, 	 175, 176, 
 177, 	 178, 180, Ref. 6, Ref. 11 


budgets (seeequationsnarecording2,of:6128,. 
budgets (see also financing): 112, 116, Ref. 4, Ref. 8 


cities and urban areas: xxiii, 6, 15, 16, 26-27 


classification of roads: 
 xi, xxii, 17, 101, 103-104,
116, 	 Ref. 1, Ref. 4, Ref. 9, Ref. 10 


classification of vehicles (see also weighing of vehicles): 

xxv, 36, 86, 190-192, 194, 197, 200, Ref. 6, Ref. 15
 

clearances:horizontal, 101, 147-148 

vertical, 24, 101, 
 107, 148, 152 


closed roads, see aoandoned roads 


codes, identification, see data recording 

computer programs: xv, xxiii, Ref. 13, Ref. 14, Ref. 15 

users' manuals, xv, 143, 188, Ref. 13, Ref. 14, 
 Ref. 15 


computers, 
use of: xv, xvi, xxiv, 218, 220
 

continuous count stations, see traffic count stations 


corridor studies: 111-112, 116, Ref. 4 


counters, see traffic counters 


county roads: xvi, 7, 9, 34-92
 

coverage count stations, see traffic count stations 


crossroads (see also intersections, road): 132, 140,
 

cultural features, see off-the-road culturel leatures 

culverts: 19, 23, 145, 181-113, Ref. 5
 

curvature: 22
 

curves, horizontal: 140
 

dats analysts, see personnel 

data collection (see also data recording; road inventories;
 
traffic counts): xii, xvii, xx, xxiii, 14, 16, 97, 98,
99, Rel. 4, Ref. 7, Ref. 8
 
railroad crossing, 25
 

data recording (see also bridge data recording; datacollection; divided roadway data recording; mqua
tions, recording of; ferry data recording; maps;odometers; parking data recording; road inventories; roadway data recording; shoulder data re
cording; sidewalk data recording; spans, recording
data on; structure data recording; topographic

data recording; traffic counts; tunnel data recording; undivided roadway data recording; waterways

data recording): 
 xii, xv, ie V-124
 
forms, xiv, xv, xxiii, 45, 124, 126-137, 166-167,


184, 188, 191-192, 197, Ref. 5,Re(. 11, Ref. 13
 

design, see highway design 

divided roadway data recording: xxiii, 135-143, 160,

167, Ref. 5, Ref. II
 

drainage (see also culverts): 19, 101, Ref. 11
 

drivers of inventory vehicles, see personnel
equations, recording of: 128, 136, 184 


136,e184
 
equipment for inventory programs (see also traffic
 

counters): xxiii, 15, 25, 78, 123, T25, Ref. 5
 

Federal Highway Administration, see United StatesDepartment of Transportation, Federal HighwayAdministration 

fences: 18, 132-133, 140-141
 

ferry data recording: xxiii, 24, 153-156, 167, Ref. 5
 

financing: 101, 105, 106, 107, 
 109, 	112, 208, Ref. 8,

Ref. 12
 

fiscal studies (see also financing; revenues, highway): 

108-109, 1-6, Ref. 4
 
five-year programs (see also short-range plans for
 

highways): 112-13, 'Ref. 4
 

frames: 179
 

generators, traffic: 27, 36, 40
 
girders: 171
 

gradient: 22, 100, 101
 
hazardous road conditions:17
 

high tension lines: 24
 

highway classification, see classification of roads 

highway design: 34, 101, 10, 11, 11, Ref. , Rei.9
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highway priograls a" pwotrmmirng (see also highway 

|flnjpori'ttito plar6rung): i
 

tughmay trupctstson plinning (see ,i1o long-range

plates for hJghways; stvwt-rang, plr s for hjgh*,a)s):


nil, li, .ia. x&I, 10, 3, 35, 97, 93, Rel. 3, Ref. 4, 

Rel. 1, Ref. 15
 

Hittle, ean L.: Ref. 3
 

illumination: 135, 143, 148, 166 


impassable roads: 19 


inproveiments, roddway: xii, xviii, xx, 101, 116, 18, 

Ref. 4, Ref. 9, Ref. 10


determination of needs, xi, 104-108, 109, 121, 
 Ref. 8, 

Ref. 12, Rel. 14
 

priority analysis, xii, xx, 36, 77, 105, 106-107, 110, 

113, Ref. 8, Rel. 9, Ref. 12, Ref. 14
 

inspectors, see personnel 

integrated data file: 101 


intersections, road: 22, 99, .30-132, 138-140, 158 


inventories, see road inventories; traffic inventories 

Jorgensen (Roy) Associates, Incorporated (P.O. Box 

3310, Gaithersburg, Maryland 20760); Ref. 8 


kilometer posts: 129, 137 


Laforge, H.B.: Ref. I 


land use: 15, 166 

forecasts, 108
 

lanes, traffic: 101, 134, 142, 151 


laws, highway: 109, 116, Ref. 4 


level of service: 101, 104, 110, Ref. 11, 
 Ref. 12, Ref. 14 


load limit data recording: 148, 155 


long-range plans for highways: xxi, 99-110, 111, 
 112, 

Ref. 3, Ref. 4
 

mail routes: 26 

mailrvroutes:2126 

manual recording of data (see also data collection; 

road inventories; traffic counts): xiv, xv, xxiv, xxv 

maps: xiv, xvi, xvii, 6, 7, 9, 10, 
 14, 16, 18, 26, 123, 


Ref. I 

county roads, xvi, 7, 9 

general highway, xvi, 7, 8
 
traffic, xvi, 7, 8 


materials, constriction: 145-146, 147, 151, 152-153 


mechanical recording of data (see also data collection; 

road inventories; traffic counts): xiv
 

medians: 142 


Michael, Harold L.: Ref. 7 


mileage of roads: 14, 27 


monthly count stations, see traffic count stations 


municipal inventory procedures: 26-27
 

names of streets: I 57, 158
 

National Association of County Engineers (1735 New
 
York Avenue, N.W., Washington, DC 20006): Ref. 9
 

numbering of roads (see also route numbers): 17, 123
 

odometers: 125
 
data recording, 127, 128, 136, 143, 144, 149, 151,


154, 157
 

off-the-road cultural features: xviii, 6, 7, 14, 19-20
 
overpasses: 23, 126, 145
 

parking data recording: 157, 167
 

party chief, see personnel 

peak hour traffic flow: 49
 

personnel: xxiii, Ref. 5
 
adequacy rating, 101
 
data analysts, 122
drivers, 124, Ref. 5
 

inspectors, 122
 
party chiefs, 123-124, 143, 154, Ref. 5
 
traffic counting, 53, 78
 

photographs (see also aerial photographs): 17, 23
 

planning, see highway transportation planning 

priority analysis, see improvements, roadway 

private roads: 20
 

Purdue University, Highway Extension Research Project

for Indiana Counties, School of Civil Engineering
 
(West Lafayette, Indiana 47907): xviii, Ref. 3,


Ref. 7
 
railroad crossings: xxiii, 9, 1, 20, 22, 25, 99, 134,
 

136, 142-143, 148-150, 162
 
at grade, 25-26, Ref. 5, Ref. 12
 

ratings, see adequacy ratings 

references: xxvi, 28-29, 80
 

reservations: 21-22
 

resort areas: 37
 

revenues, highway: xxii, 112
 
forecasts, 109
 
sharing, 108
 

right-of-way: 114-115, 116, 158
 

road classification, see classification of roads 

i cd design, see highway design 

road inventories: xi, xii, xiii-xiv, xvi, xxi, 99-100,
101, 111, 112, 116, Ref. 1,Ref. 12, Ref. 15
 
guide, xvii, xxiii, 14-29, 121-184, Ref. 2, Ref. 5,


Ref. 12
 
rurml, xvi-xvii, 6-10
 
staff and organization, xvii, 14, 121-123
 

road needs (see also impruvenients, roadway). xii,
 
xviii, xx-xxii, 103, 121
 



road platunrg, 1ee hiigjhay transportation plannng 

roads, tee abtandned roads; access control roadway;
alignment of roads; classification of roads; county
roads; cross roads; divided roadway data recording; 
hazardous road conditions; highway design; highway
transportation planning; impassable roads; improve-
rnents, roadway; intersections, road; laws, highway;
long-range plans for highways; mail r3utes; mileage
of roads; names of streets; numbering of roads; over-
passes; private roads; revenues, highway; road inven-
totnes; roads and streets with curbs, installation of 
counters on; roads and streets without curbs, in-
stallation of counters on; roadway construction; 
route numbers; short-range plans for highways; sta-
tus of road; structures carrying roads; structures, 
road; surface types, road; toll roads; unincorporated
roads; unpaved roads; width of roads 

roads and streets with curbs, installation of counters 
on: 6", 

roads and streets without curbs, installation of counters 
on: 64-65
 

roadway construction: 103, i09, I1I, 112, 114-115
 

roadway data recording (see also data recording; divided 

roadway data recording; road inventories; undivided 

roadway data recording): xxiii, 156-158, 159, 165 


route numbers (see also numbering of roads): 157, 169 


rural areas: xx, xxv, 6-10, 15, 37, 38, 134, 143, 166, 

210-219, Ref. I, Ref. 6, Ref. 10, Ref. 
It,Ref. 12,

Ref. I5 

Russel, Eugene R.: Ref. 3 


safety while inventorying: 14, 22, 1Z2-123 


scales, weighing: 193 

platform, 193, 196
platform, 193, 1969 


school bus routes: 26 


seasonal count stations, see traffic count stations 

self-coding forms: xiv, xv, xxiii, xxv, 45, 124, 126-137,

166-167, 184, 188, 191-192, 197, Ref. 5, Ref. 11,

Ref. 13 


short-range plans for highways: xxi, 111-113, Ref. 4 


snoulder data recording: 99, 101, 107, 133, 134, 136,

141-142, 167, Ref. 11 


sidewalk data recording: 17, 147, 151, 157-158, 166 


sight distance: 22, 25, 101, 107, 149-150, Ref. 11
 

signs, see traffic signs 

slabs: 173, 183
 
spans, recording data on: 146 


statistical data (see also road inventories; traffic counts):
xiii, xvii, xxi, xxiii, 6, 14, 102-103, 108, 116, 121,

208, Ref. 1,Ref. 4 


status of road: 18 


Streeter Amet portable counter: 35. 74. Ref.3 

structure data recording: xxiii,130, 136, 137-13g,
 
143-149, 161, 167, 171-183
 

structures carrying roads (see also bridge data recording;

culverts; overpasses; tunnel data recording): 23-24
 

structures over the road: 24
 

structures, road (see also bridge data recording; cul
verts; high tension lines; overpasses; structure data 
recording; structures carrying roads; vtructures over
 
the road; tunnel data recording): xxiii, 14, 19
 
condition of, 10I
 

surface types, road: 17, 26, 99, 101, 107, 121, 133,

141, 146, Ref. 1, Ref. II
 

suspension: 180
 

toll roads: 18, 126
 
booths, 126
 

topographic data recording: 134-135, 143, Ref. 11
 
traffic control devices: xxiii, 15, 
 158
 
traffic count stations: 
 xix, xxv, 7, 35, 36-40, 214-216,
 

223, Ref. 6
 
continuous, xix, 37-38, 41, 42, 43, 206, 210-211,
 

222, 231, Ref. 3
 
coverage, xix, 37, 38-40, 41, 
 206, 214-215, 216,
 

231, Ref. 3
 
monthly, xix, 37, 38, 41, 48, Ref. 3
 
permanent, 43, 44, 52, 81, 82, 87, 88, 89, 90
 
seasonal, 34, 206, 214, 226, 227, 228, 231
 

traffic 

counters: 

installation and operation, 56-73 

malfunction of, 72-75
 
manual, 38
 
portable automatic, xx, 7, 35, 38, 46, 53-7b, Ref. 3
 
portable pneumatic-actuated machine, 54-76
 

traffic counts (see also traffic count stations, trafficcounters, traffic volumes): xiv, xviii-xx, 34-92,
 
102, 188, Ref. 3, Ref. 6
 

analysis of data, 41-48, 188
 
classification, 190-192, Ref. 6
 
continuous, 102, 189, 190, 213
 
coverage, 189
 
expansion factors, 45, 50
 
guides, xxv, 202-231, Ref. 6
 
ISHC factors, 46-47, 48
 
local county road factors, 47-48
 
manual, 102, 190
 
mechanical, 102, 188, 189, Ref. 6
 
monthly factors, 43-45
 
planning, 35, 36-41

seasonal, 189, 190, 213
 
short, 48-52, 102
 

traffic generators, see generators, traffic 

traffic growth factors: 79-80
 

traffic inventories (see also traffic counts), xi, xii,
xiv, xvi, 188-231, Ref. I
 

traffic sampling: 196-197
 

traffic signals: 158
 

traffic signs: 129-130, 137-138, 149, 153, 167, 170,
 
194
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traffic tys se & affic s teh 36s 
Ref.D(2P. 	 zIvRef.~v4,Re.30R1.69RILt,

traffic volwrnes (wealso average daily traffic (ADTh Ref. 12, Ref. 1, get, 6 Ref.15,Rf.A,'traffic counts; ;r..fc survqeys) xviii, 10, 101, 102l,

101, Ret. 1,Ref. ), Ref. I I Unves of California, Initute of Transportato
forecasts, 101-108


growth factors, 79-10 	 Studies (109 McLaulin Half, AerIkeley, Clfri
94720) xvi, Ref. I
varlations, xviii, 36, 42-43, 46, 41-9, 51, 32, 210, 
 - ,4.212-214 
 unpaved road:s 	 : '31. 

travel groups: 37 
 ** ~updating data:.,xlv, 14, 100, 101,133)
 
travel patterns: 34, 77 
 urban areas: 134, 14.3, 156-15, 165o 16(-1 67# 1(4;' 

* 	 traveled way: 15, 101, 133-134, 141, 142, 147, 167, Ref.5
 
Ref. II 
 vehicle-miles of travel: 34, 35, 101, 205, 208, 213,'.
 

Ref. 7
trucks, see weighing of vehicles
 
Vodrazka, Walter C.: Ref. 7
trusses: 176, 177, 178
 
waterways data recording: 154
tunnel data recording: xxiii, 24, 150-153, 163, 167,


Ref. r
weighing of vehicles: xxv 

trucks, 102, 188, 193-199, 200, 201, Ref. 6, Ref. 15
undivided roadway data recording: 126, 167, Ref. 5 
 it frad:1,2,5
 

unincorporated compacts: 21
 
worksheets, see data recording
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(6,eonitlrc [ t;Iditrr(,irds for Low-Volume Roads $12 00 Decision Methodology for Maintenance and Upgrading: Costs,
 
NOri,F, (je (,ero qeurrieitrco para camrnnos de halo volumen Traffic, and Benefits. $10.50
 
Norrrne," de norne;nnrern(,rrt j.onioerique pour routes A taible Metodologia de decisiones en [a conservaci6n y mejora:
 

, costos, trinsito y beneficios. 
Methodologie de prise de decision en matiere d'entretien et 

(Coliprldlt'lr U d'amelioration: coots, traffic et avantages.
[),,,irije :mud ipoio(i in.Considerations in Highway Location 

$12 P0 Compendium 12: 
Uuri;derrm:).ik dreriie y geoldgicas en la ubicaciOn de Surface Treatment. $12.00
 

Tratamiento de superficie.
 
(,incder,ors~isi' los facteurs de drainage et de geologie qui Rev~tements superficiels.
 

rutier),.:eni le choix de 1'emplacement d'une route. 
Compendium i3: 

CoT)er uf 3 Slopes: Analyses and Stabilization. $10.50 
Small Dri',naye Structures $12 00 Taludes: Anlisis y estabilizaclon. 
Pequer)is estrucluras de drenale Talus: Analyses et stabilisation. 
Petits ouvraes de drainage 

Compendium 14: 

Compendium 4 Training. $10.50 
Low-Cost Water Crossings $9.00 El entrenamiento.
 
I raveias de agua de bajo costo. La formation technique.
 
Ouvrages de franchissement d'eau 6conomiques.
 

Compendium 15: 
Compendium 5 Road and Traffic Inventories. $10.50 
Ro,dt ide Drainage $900 Inventario de carreteras y tr~fico. 
Drenale del borde de la carretera. Inventaire des routes et de la circulation. 
Drainage des bas-c~tes de la route. 

CompenGoum 6 
Investigalion arid Development of Matei31s Resources. $10.50 Synthesis 1: 
Investigaci6n y desarrollo de recursos de materiales. Maintenance of Unpaved Roads. English Edition. $6.00 
Investigation et developpement des gisements de mat~riaux Conservaci6n de caminos sin pavimentar. Versi6n en espailol. $6.00 

routiers. L'entretien des routes non revdtues. Version frangaise. $6.00 

Compendium 7: 
Road Gravels. $9.00 

Synthesis 2: 
Stage Construction. English Edition. $6.00 

Gravas. Construcci6n por etapas. Versidn en espalol. $6.00 
Les graviers. Aminagement progressif. Version frangaise. $6.00 

Compendium 8: 
Chemical Soil Stabilization. $10.50 
Estabilizacidn quimica de suelos. 
La stabilisation chimique des sols. 

Compendium 9: 
Contro: of Erosion. $12.00 
Control de erosion. 
Contr~le de I'lrosion. 

Ccmpendium 10: 
Compaction of Roadway Soils. $10.50 
Compacia'itin de suelos viales. 
Le compatage des sols routiers. 
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