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Project Description

The development of agriculture, the distribution
of food, the provision of health services, and the
access to 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
water facilities may play important roles in cer-
tain areas, a dominant and universal need is for
road systems that provide an assured and yet
relatively inexpensive means for the movement
of people 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.

The planning, design, construction, and
maintenance of low-volume roads for rural re-
gions of developing countries can be greally en-
hanced with respect to economics, quality, and
performance by the use of low-volume road
technology that is available in many parts of the
world. Much of this technology has been pro-
duced during the developmental phases of what
are now the more developed countries, and
some is continually produced in both the less
and the more developed countries. Some of the
technology has been documented in papers, ar-
ticles, and reports that have been written by ex-
perts in the field. But much of the technology is

Descripción del proyecto

En las regiones rurales de países en desarrollo,
el desarrollo de la agricultura, la distribución de
víveres, la provisión de servicios de sanidad, y
el acceso a información por medio de servicios
educacionales y otras formas de comunicación,
dependen en gran parte de los medios de trans-
porte. Aunque en ciertas áreas los medios de fe-
rrocarril y agua desempeñan un papel impor-
tante, existe una necesidad universaly domi-
nante de crear sistemas viales que provean un
medio asegurado pero relativamente poco cos-
toso para el movimiento de gente y mercancías.
La mayor parte de esta necesidad se soluciona-
ría con la construcción de caminos de bajo vo-
lúmen que generalmente moverían únicamente
de 5 a 10 vehículos por día y que pocas veces
moverían tanto como 400 vehículos por día.

El planearniento, diseño, construcción y man-
tenimiento de caminos de bajo volúmen para
regiones rurales de países en desarrollo pueden
ser mejorados, con respecto al costo, calidad, y
rendimiento, por el uso de la tecnología de ca-
minos de bajo volúmen que se encuentra dispo-
nible en muchas partes del mundo. Mucha de
esta tecnología ha sido producida durante las
épocas de desarrollo de lo que ahora son los
países más desarrollados, y alguna se produce
contínuamente en estos países asícomo en los
países menos desarrollados. Parte de la tecno-
logía se ha documentado en disertaciones, artí-
culos, e informes que han sido escritos por ex-
pertos en el campo. Pero mucha de la tecnolo-
gía no está documentada y existe principal-
mente en la memoria de áquellos que han desa-

Description du projet

Dans les régions rurales des pays en voie de
développement, I'exploitation agricole, la distri-
bution des produits alimentaires, l'accès aux
services médicaux, l'accès aux matériaux et aux
marchandises, à I'information et aux autres ser-
vices, dépendent en grande partie des moyens
de transport. Bien que les transports par voie
ferrée et par voie navigable jouent un rôle impor-
tant dans certaines régions, un besoin dominant
et universel éxiste d'un réseau routier qui puisse

assurer avec certitude et d'une façon relative-
ment bon marché, le déplacement des habi-
tants, et le transport des marchandises. La plus
grande partie de ce besoin peut être satisfaite
par la construction de routes à faible capacité,
capables d'accommoder un trafic de 5 a 10 vé-
hicules par jour, ou plus rarement, jusqu'à 400
véhicules par jour.

L'utilisation des connaissances actuelles en
technologie, qui sont accéssibles dans beau-



undocumented and exists mainly in the minds of
those who have developed and applied the
technology through necessity. ln either case,
existing knowledge about low-volume road
technology is widely dispersed geographically,
is quite varied in the language and the form of its
existence, and is not readily available for appli-
cation to the needs of developing countries.

ln October 1977 ithe Transportation Research
Board (TRB) began this 3-year special project
under the sponsorship of the U.S. Agency for ln-
ternational Development (AlD) to enhance rural
transportation in developing countries by provid-
ing improved access to existing information on

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 inipact of the project work are to promote
effective use of existing information in the
economic development of transportation infra-
structure and thereby to enhance other aspects
of rural development throughout the world.

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

rrollado y aplicado la tecnología por necesidad.
En cualquier caso, los conocimientos en exis-
tencia sobre la tecnología de caminos de bajo
volúmen están grandemente esparcidos geográ-
ficamente, varian bastante con respecto al idio-
ma y su forma, y no se encuentran fácilmente
disponibles para su aplicación a las necesida-
des de los países en desarrollo.

En octubre de 1977 el Transportation Re-
search Board (TRB) comenzó este proyecto es-
pecial de tres años de duración bajo el patroci-
nio de la U.S. Agency for lnternational Develop-
ment (AlD) para mejorar el transporte rural en
los países en desarrollo acrecentando la dispo-

nibilidad de la información en existencia sobre
el planeamiento, diseño, construcción, y man-
tenimiento de caminos de bajo volúmen. Con el
consejo y dirección de un comité de iniciativas
para el proyecto, eITRB define, produce, y
transmite productos informativos a través de una
red de corresponsales en países en desarrollo.
Las metas generales para el impacto final del
trabajo del proyecto son la promoción del uso
efectivo de la información en existencia en el
desarroflo económico de la infraestructura de
transporte y de esta forma mejorar otros aspec-
tos del desarrollo rural a través del mundo.

Además de la recolección y distribución de la

coup de pays, peut faciliter l'étude des projets
de construction, tracé et entretien, de routes à
faible capacité dans les régions rurales des
pays en voie de développement, surtout en ce
qui concerne l'économie, la qualité, et la perfor-
mance de ces routes. La majeure partie de cette
technologie a été produite durant la phase de
développement des pays que I'on appelle main-
tenant développés, et elle continue à être pro-
duite à la fois dans ces pays et dans les pays en
voie de développement. Certains aspects de
cette technologie ont été documentés dans des
articles ou rapports écrits par des experts. Mais
une grande partie des connaissances n'existe
que dans I'esprit de ceux qui ont eu besoin de
développer et appliquer cette technologie. De
plus, dans ces deux cas, les écrits et connais-
sances sur la technologie des routes à faible
capacité, sont dispersés géographiquement,
sont écrits dans des langues différentes, et ne
sont pas assez aisément accessibles pour être

appliqués aux besoins des pays en voie de dé-
veloppement.

En octobre 1977,|e Transportation Research
Board (TRB) initia ce projet, d'une duré de 3 ans,
sous le patronage de l'U.S. Agency for lnterna-
tional Development (AlD), pour améliorer le tran-
sport rural dans les pays en voie de dévelop-
pement, en rendant plus accessible la docu-
mentation existante sur la conception, le tracé,
la construction, et I'entretien des routes à faible
capacité. Avec le conseil, et sous la conduite
d'un comité de direction, TRB définit, produit, et
transmet cette documentation à I'aide d'un ré-
seau de correspondants dans les pays en voie
de développement. Nous espérons que le résul-
tat final de ce projet sera de favoriser l'utilisation
de cette documentation, pour aider au dévelop-
pement économique de I'infrastructure des tran-
sports, et de cette façon mettre en valeur d'au-
tres aspects d'exploitation rurale à travers le
monde.



ferences in the United States and abroad, and
other forms of communication.

Steering Committee
The Steering Committee is composed of experts
who have knowledge of the physical and social
characteristics of developing countries, knowl-
edge of the needs of developing countries for
transportation, knowledge of existing transporta-
tion technology, and experience in its use.

Major functions of the Steering Committee are
to assist in the definition of users and their
needs, the definition of information products that
match user needs, and the identification of in-
formati'onal and human resources for develop-
ment of the information products. Through its

membership the committee provides liaison with
project-related activities and provides guidance
for interactions with users. ln 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.

lnformation 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

información técnica, se provee acciones recí-
procas personales con los usuarios por medio
de visitas de campo, conferencias en los Esta-
dos Unidos de Norte América y en el extranjero,
y otras formas de comunicación.

Comité de iniciativas
El comité de iniciativas se compone de exper-
tos que tienen conocimiento de las característi-
cas físicas y sociales de los países en desarro-
llo, conocimiento de las necesidades de trans-
porte de los países en desarrollo, conocimiento
de la tecnología de transporte en existencia, y
experiencia en su uso.

Las funciones importantes del comité de ini-
ciativas son las de ayudar en la definición de
usuarios y sus necesidades, de productos in-
formativos que se asemejan a las necesidades
del usuario, y la identificación de recursos de

conocimientos y humanos para el desarrollo cje
los productos informativos. A través de sus
miembros el comité provee vínculos con activi-
dades relacionadas con el proyecto y también
una guía para la interacción con los usuarios. En
general el comité de iniciativas proporciona
consejos y dirección general para todos los as-
pectos del trabajo de proyecto.

El personal de proyecto es responsable de la
preparación y transmisión de los productos in-
formativos, el desarrollo de una red de corres-
ponsales a través de la comunidad de usuarios,
y la interacción con los usuarios.

Prod uctos i nformativos
Se preparan tres tipos de productos informati-
vos: los compendios de la información docu-
mentada sobre temas relativamente limitados, la
síntesis del conocimiento y práctica sobre temas

En plus de la dissémination de cette docu-
mentation technique, des visites, des conféren-
ces aux Etats Unis et à l'étranger, et d'autres
formes de communication permettront une inte-
raction constante avec les usagers.

Comité de direction
Le comité de direction est composé d'experts
qui ont à la fois des connaissances sur les ca-
ractéristiques physiques et sociales des pays en
voie de développement, sur leurs besoins au
point de,vue transports, sur la technologie ac-
tuelle des transports, et ont aussi de I'expé-
rience quant à l'utilisation pratique de cette
technologie.

Les fonctions majeures de ce comité sont
d'abord d'aider à définir les usagers et leurs be-
soins, puis de définir leurs besoins en matière

de documentation, et d'identifier les ressources
documentaires et humaines nécessaires pour le
développement de cette documentation. Par l'in-
termédiaire des ses membres, le comité pourvoit
à la liaison entre les différentes fonctions relati-
ves au projet, et dirige I'interaction avec les
usagers. En général, le comité de direction
conseille et dirige toutes les phases du projet.

Notre personnel est responsable de la prépa-
ration et de la dissémination des documents, du
développement d'un réseau de correspondants
pris dans la communauté d'usagers, et de I'inte-
raction avec les usagers.

La documentat¡on
Trois genres de documents sont preparés: des
recueils dont le sujet est relativement limité, des



subjects, and proceedings of low-volume road
conferences that are totally or partially sup-
ported by the project. Compendiums are pre-
pared,by project staff at the rate of about 6 per
year; consultants are employed to prepare
syntheses at the rate of 2 per year. At least one
conference proceedings will be published dur-
ing the 3-year period. ln summary, this project
aims to produce and distribute between 20 and
30 publications that cover much of what is
known about low-volume road technology.

lnteractions W¡th Users
A number of mechanisms are used to provide in-
teractions between the project and the user

community. 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 the 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 project
participation. Finally, annual colloquiums are
held for students from developing countries who
are enrolled at U.S. universities.

vill

un poco más amplios, y los expedientes de
conferencias de caminos de bajo volúmen que
están totalmente o parcialmente amparados por
el proyecto. El personal de proyecto prepara los
compendios a razón de unos 6 por año; se utili-
zan consultores para preparar las síntesis a
razón de 2 por año. Se publicará por lo menos
un expediente de conferencia durante el pe-
ríodo de tres años. En breve, este proyecto pre-
tende producir y distribuir entre 20 y 30 publica-
ciones que cubren mucho de lo que se conoce
de la tecnología de caminos de bajo volúmen.

lnteracción 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-

yecto en cada edición delaTransportation Re-
search News. Se transmiten, con los productos
informativos, formularios de retroacción para
que los recipientes tengan oportunidad de decir
cómo benefician los productos y cómo pueden
ser mejorados. A través de visitas semianuales a
los países en desarrollo, el personal del pro-
yecto adquiere directamente de fuentes origina-
les sugerencias para el trabajo del proyecto y
puede asistir directamente en problemas técni-
cos específicos. Surgen oportunidades adicio-
nales para la interacción con los usuarios a tra-
vés de conferencias internacionales y naciona-
les en donde participa el proyecto. Finalmente,
se organizan diálogos con estudiantes de paí-
ses en desarrollo que están inscriptos en uni-
versidades norteamericanas.

synthèses de connaissances et de pratique sur
des sujets beaucoup plus généraux, et finale-
ment des comptes-rendus de conférences sur
les routes à faible capacité, qui seront organi-
sées complètement ou en partie par notre projet.
Environ 6 recueils par an sont preparés par no-
tre personnel. Deux synthèses par an sont écri-
tes par des experts pris à l'extérieur. Les
comptes-rendus d'au moins une conférence se-
ront écrits dans une période de 3 ans. En ré-
sumé, I'objet de ce projet est de produire et dis-
séminer entre 20 et 30 documents qui couvriront
I'essentiel des connaissances sur la technologie
des routes à faible capacité.

lnteraction avec les usagers
Un certain nombre de mécanismes sont utilisés
pour assurer I'interaction entre le personnel du

projet et la communauté d'usagers. Un bulletin
d'information est publié dans chaque numéro de
Transportation Research News. Des formulaires
sont joints aux documents, afin que les usagers
aient I'opportunité de juger de la valeur de ces
documents et de donner leur avis sur les
moyens de les améliorer. Au cours de visites
semi-annuelles dans les pays en voie de déve-
loppement notre personnel obtient de première
main des suggestions sur le bon fonctionnement
du projet et peut aider à résoudre sur place cer-
tains problèmes techniques spécifiques. En ou-
tre, des conférences tenues soit aux Etats Unis,
soit à l'étranger, sont l'occasion d'un échange
d'idées entre notre personnel et les usagers.
Finalement, des colloques annuels sont or-
ganisés pour les étudiants des pays en voie de
développement qui étudient dans les universités
américaines.
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Overview
Background and Scope

A road inventory is the collection and organiza-
tion of a road system's physical data. lts original
purpose was to obtain sufficient information to
prepare maps that show all the roads and asso-
ciated facilities served by the roads; together,
these comprise 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-
ficials in the evaluation of the various road types.

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

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-

Vista General
Antecedentes y alcance
Un inventario de caminos es la recolección y or-
ganización de los datos físicos de un sistema de
caminos. Su propósito original fue obtener sufi-
ciente información para preparar mapas que
muestren todos los caminos y los servicios afi-
nes que éstos sirven; juntos, representan un sis-
tema de carreteras. Estos mapas-y los datos
recolectados para prepararlos - son utilizados
para recopilar estadísticas sobre los diversos
tipos de caminos del sistema. Los conteos de
tránsito, que se podrían definir como un inventa-
rio del uso del camino, aparecen a menudo en

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

Hoy en día, los inventarios de caminos de
tráfico, son la base de toda programación vial
anticipada. Utilizando estos datos básicos se
pueden clasificar los caminos, analizar las defi-
ciencias y necesidades de las vías y formular
planes operacionales lógicos para elevar el sis-
tema de caminos a niveles aceptables. Puede
suplementarse los inventarios de caminos con
fotografías aéreas que, cuando están disponi-
bles, representan una herramienta menos cos-

xt

Exposê
Historique et description
Dresser un inventaire routier consiste à rassem-
bler et à ordonner toutes les informations sur
l'état physique du réseau routier, afin de pouvoir
les utiliser pour préparer des cartes qui rensei-
gnent toutes les routes et services apparentés
qu'elles desservent; ensemble, ceux-ci forment
un réseau routier. On emploie ces cartes-et
les informations rassemblées pour les dresser-
dans le but d'obtenir des statistíques sur les dif-
férents types de routes du réseau. Les recen-
sements de la circulation, que I'on pourra¡t défi-

nir comme un inventaire de I'utilisation des
routes, y sont souvent indiqués afin que les ad-
ministrateurs puissent juger des diverses
classes de route.

De nos jours, les inventaires des routes et de
la circulation sont à la base de toute program-
mation routière pour le futur. En utilisant ces
données de base, on peut classifier les routes,
analyser leur insuffisance et fes améliorations à
apporter, et formuler des plans d'action cohé-
rents pour amener le réseau à un niveau accep-



tem. These data may also be recorded on
charts, graphs, or tables that have been de-
veloped manually or by computer.

Advance planning activities further require (a)
a functional classification of the roads, (b) an
adequacy rating for each road, (c) a determina-
tion of roadway improvement needs, and (d) a
priority analysis to determine in which order
these roadway improvements should be under-
taken. Compendium 15 provides some informa-
tion about the general highway planning process

so that highway engineers and administrators
may understand the role of inventories in the
decision-making process. However, most of this
compendium addresses the actual procedure of
collecting and recording road and traffic inven-
tory data. lt does not attempt to advise the pro-
fessional about decision-making activities in
classifying, rating, or analyzing roads. This
compendium is directed to those people who
must collect and record the basic inventory data
input in a systematic and economic manner.
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tosa para desarrollar mapas base del sistema
vial. Sin embargo, una vez que se ha preparado
el mapa base, aún deben recolectarse en elte-
rreno los demás datos físicos empleando los
planos de construcción y los conteos físicos de
tráfico. Pueden transferirse estos datos a mapas
base para mostrar la clasificación de caminos
por tipo de superficie, y para representar los vo-
lúmenes de tránsito a través del sistema. Tam-
bién pueden registrarse los datos en diagramas,
gráficos o cuadros que han sido desarrollados
manualmente o por computadoras.

Las actividades anticipadas de planeamiento,
requieren además (a) una classificación funcio-
nal de los caminos, (b) una classificación de
adecuación de cada camino, (c) una determi-
nación de las necesidades de mejoramiento de
las vías, y (d) un análisis de prioridad para de-
terminar el orden en que deben ejecutar estos
mejoramientos. El Compendio 15 ofrece infor-

mación sobre el proceso general de planea-
miento de carreteras de tal manera que los ad-
ministradores y los ingenieros de carreteras
puedan comprender el rol de los inventarios en
el proceso de toma de decisión. Sin embargo, la
mayor parte de este compendio cubre el proce-
dimiento mismo de recolectar y anotar datos
sobre inventarios de caminos y de tránsito. No
trata de aconsejar al profesional sobre activida-
des en la toma de decisiones para clasificar, or-
denar on analizar los caminos. Este compendio
está dirigido a aquellas personas que deben re-
colectar y anotar los datos básicos del inventa-
rio de una manera sistemática y económica.

ExposiciÖn razonada para este
compendio
El planeamiento de programas de conservación
y mejoramiento debe empezar con una base de

table. Les inventaires routiers peuvent être
complémentés par des photographies aériennes
qui, lorsqu'elles sont disponibles, représentent
un outil moins coûteux pour l'élaboration des
cartes de base du réseau routier. Néanmoins,
une fois celles-ci préparées, certaines données
physiques doivent encore être obtenues sur le
terrain, des plans de construction, et des
comptages du trafic. On peut transférer ces
données sur des cartes de base, afin de montrer
la classification des routes selon leurs différen-
tes surfaces de roulement et afin d'indiquer le
volume du trafic dans tout le réseau. On peut
également les enregistrer sous la forme de ta-
bles de calcul, de graphiques ou de tableaux
préparés soit manuellement soit par ordinateur.

Afin de planifier pour le futur, il faut aussi au
préalable : (a) classer les routes selon leur fonc-
tion, (b) estimer si chaque route est adéquate,
(c) déterminer les améliorations nécessaires, et
(d) analyser les priorités pour définir dans quel

ordre ces améliorations doivent être apportées.
Le Recueil 15 fournit certaines informations sur
le processus général de planification routière de
façon à ce que les ingénieurs et administrateurs
des routes puissent comprendre le rôle des in-
ventaires dans le processus de prise de déci-
sion. Cependant, on y explique surtout comment
réunir et enregistrer les données pour un inven-
taire des routes et de la circulation. Ce recueil
ne cherche pas à conseiller le professionnel sur
les activités de prise de décision lors de la clas-
sification, de l'évaluation ou de I'analyse des
routes. ll s'adresse aux personnes qui doivent
rassembler et enregistrer les données de base
d'un inventaire d'une façon systématique et
économique.

Objectif de ce recueil
Une connaissance de base de l'état du réseau
routier et de son utilisation est indispensable
avant de commencer la planification de pro-



Rationale for This Compendium

The planning of road maintenance and im-
provement programs should start with a founda-
tion of knowledge about the physical nature and
use of the existing road system. This information
is obtained during the inventory process.

Both road and traffic inventories represent a
major investment in time and labor. lnventory
work can be slow and tedious. Therefore, it
should be carefully planned and closely super-
vised so that (a) the information needed will be
collected the first time, (b) the information col-
lected will be in usable form, (c) the collection

techniques will be as efficient as possible, (d)
the information collected will be consistent and
accurate, and (e) unnecessary information will
not be collected.

Many publications are available both in the
United States and abroad that describe the
more advanced planning tools that use the data
collected in the inventory process (e.9., func-
tional classifications, adequacy ratings, im-
provement needs and priority analyses, and traf-
fic projections). Very little has been published
about the road inventory itself. Although the first
rural road inventory program was begun in the
United States in 1936, it was not until well after

conocimientos sobre la naturaleza y el uso físico
del sistema de caminos existente. Se obtiene
esta información durante el proceso de inventa-
rio.

Los inventarios de caminos y de tránsito re-
presentan una inversión importante de tiempo y
de personal. El trabajo de inventario puede ser
lento y tedioso. Por eso, debe ser planeado y
supervisado cuidadosamente de manera que
(a) la información necesaria sea recolectada la
primera vez, (b) la información recolectada sea
utilizable directamente, (c) las técnicas de reco-
lección sean tan eficientes como sea posible,
(d) la información recolectada sea consistente y
precisa, y (e) no se recolecte información inne-
cesaria.

Hay varias publicaciones disponibles en los
Estados Unidos de Norteamérica y en el extran-
jero que describen los métodos de planea-
miento más avanzados, utilizando los datos re-

colectados en el proceso del inventario (por
ejemplo, clasificaciones funcionales, tasas de
adecuación, necesidades de mejoramiento y
análisis de prioridad, y proyecciones de trán-
sito). Muy poco se ha publicado sobre el inven-
tario mismo de caminos. Mientras que el primer
programa de inventario de caminos rurales se
inició en los Estados Unidos en '1936, no fue
hasta mucho después de la Segunda Guerra
Mundial que se refinaron las técnicas de reco-
lección y recopilación de datos y se analizaron
sistemáticamente los datos estadísticos. Una
vez terminado el inventario preliminar, la activi-
dad de inventario adicional puede limitarse a
poner al día y a corregir los datos básicos del
inventario. En consecuencia, es extremada-
mente importante la precisión e integridad del
inventario inicial.

El primer texto seleccionado describe los
usos de los datos del inventario inicialy los mé-

grammes d'entretien et d'amélioration. On ob-
tient ces informations au cours de I'inventaire.

Tant les inventaires des routes que ceux de la
circulation représentent un investissement im-
portant de temps et de main-d'oeuvre. Dresser
un inventaire est parfois un travail lent et fasti-
dieux. C'est la raison pour laquelle il doit être
soigneusement planifié et suivi, afin (a) d'obtenir
en une seule fois le données nécessaires, (b) de
présenter l'information réunie sous une forme uti-
lisable, (c) d'appliquer des techniques d'obten-
tion des données aussi efficaces que possible,
(d) de réunir des données cohérentes et exac-
tes, et (e) de ne pas inclure d'informations su-
perf lues.

ll existe de nombreuses publications, aussi
bien aux Etats-Unis qu'à l'étranger, décrivant les
instruments de planification les plus modernes
qui utilisent les données réunies au cours des

inventaires (par exemple, la classification par
fonction, l'évaluation des routes selon qu'elles
sont ou non adéquates, l'analyse des améliora-
tions nécessaires et de leur ordre de priorité, et
les projections de trafic). Très peu a été publié
sur I'inventaire même. Bien que le premier pro-
gramme d'inventaire routier en milieu rural ait
débuté aux Etats-Unis en 1936, les techniques
pour rassembler at enregistrer les informations
n'ont été améliorées et les données statistiques
systématiquement analyses que longtemps
aprês la seconde guerre mondiale. Le premier in-
ventaire doit absolument être trés compet et
exact, vu qu'il sert de base aux inventaires sui-
vants pour lesquels on se limite à le mettre à jour
et à corriger certaines données.

Dans le premier texte choisi on décrit l'emploi
des premiéres données de I'inventaire ainsi que
certaines méthodes pour les présenter sur di-



World War ll that the techniques for collecting
and compiling the data were refined and the
statistical data systematically analyzed. After the
preliminary inventory has been completed, addi-
tional inventory activity can be limited to updat-
ing and correcting the basic inventory data.
Consequently, the accuracy and completeness
of the initial inventory are extremely important.

The first selected text describes the uses of
early inventory data and methods of summariz-
ing that data on various maps to aid gov-
ernmental agencies and the public. The second
text presents general instructions for the prepa-
ration of a road inventory. The third text de-
scribes the mechanics of making traffic counts
on rural roads. The early inventories were re-
corded manually on forms, which were then also
manually analyzed and summarized. The first
three texts describe the types and amount of

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 selected texts were prepared
by the Foreign Projects Division, Federal High-
way Administration (FHWA), U.S. Department of
Transportation. These 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
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todos para reuniresos datos en diversos mapas
a fín de ayudar los organismos gubernamenta-
les y al público. El segundo texto presenta ins-
trucciones generales sobre la preparación de un
inventario de caminos. El tercer texto describe la
mecánica para hacer conteos de tránsito en
caminos rurales. Los primeros inventarios fueron
anotados en formularios que eran después ana-
lizados y resumidos. Los tres primeros textos
describen los tipos y cantidad de datos que
deben recolectarse. Aunque la anotación y do-
cumentación de esta información no están des-
critos en detalle, es posible tabular estos datos
sea manualmente o con calculadora.

Los tres textos seleccionados siguientes fue-
ron preparados por la Foreign Projects Division,

Federal Highway Administration, U.S. Depart-
ment of Transportation (División de Proyectos
Extranjeros, Administración General de Carrete-
ras, Departamento de Transportes de los
Estados Unidos de Norteamérica). Estos docu-
mentos fueron preparados como parte de un
sistema básico de planeamiento de carreteras
rurales. Este programa fue diseñado utilizando
el concepto de recoletar la información mínima
básica necesaria para planear y operar un pro-
grama eficiente de transporte por carretera. El
programa fue diseñado para minimizar el es-
fuerzo manual y aumentar al máximo el uso de
computadoras.

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

verses cartes qui servent aux organismes gou-
vernementaux et au public. Le second texte
donne des instructions générales pour la prépa-
ration d'un inventaire routier, Dans le troisième
texte, on décrit les procédés de comptage de la
circulation sur routes locales. Les premiers in-
ventaires furent enregistrés manuellement sur
des formulaires, à leur tour analysés et résumés
à la main. Dans les trois premiers textes, on in-
dique quel genre d'information réunir et en
quelle quantité. La façon d'enregistrer et de pré-
senter ces informations n'est pas décrite en dé-
tail, mais on peut le faire sous forme de tables
préparées soit à la main, soit à 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. lls font partie d'un système de base de

planification pour les routes rurales. Ce projet fut
élaboré en réunissant le minimum de données
de base nécessaires pour planifier et mettre en
oeuvre un programme efficace de transport rou-
tier. ll fut conçu afin de minimiser le travail ma-
nuel et d'utiliser au maximum I'ordinateur.

Le quatrième texte donne une vue générale
du processus de planification du transport rou-
tier. On peut appliquer cette méthode sans
I'aide d'un ordinateur. Cependant, les récents
progrès techniques dans le traitement des dorl-
nées rendent possibles de nombreuses analy-
ses qui autrement seraient trop coûteuses et très
difficiles à réaliser à la main,

Dans les cinquième et sixième textes, on dé-
crit comment établir un inventaire des routes et
une étude de la circulation, adaptés à un sys-
téme basé sur l'emploi de I'ordinateur. Pour les



latest technical advances in engineering and
data processing, many analyses are possible
that othenruise would be uneconomic and very
difficult to perform manually.

The fifth and sixth texts detail the mechanics
of making road inventories and traffic surveys for
use in a computer-based system. The same in-
formation requirements and the same eollection
procedures are applicable to manual inven-
tories. These texts describe one method of re-
cording the information on field data forms.
These are then submitted directly to keypunch
operators for entry into a computer.

These three selected texts are part of a pack-
age of seven manuals of instructions and com-
puter programs prepared and distributed by the
Federal Highway Administration (see Additional

Texts Nos. 10 through 15). The manuals were
prepared for use in Argentina; all except the
seventh - Computer Program Users Manual-
are available in both English and Spanish.

At the lV African Highway Congress in Nairobi,
Kenya, January 20-25,1980, a paper on the
Rural Highway Planning Sysfem was presented
that describes this computer program. The
paper notes that

Should any country desire to install this system,
the FHWA will send copies of the manuals,
computer programs and test data. The computer
programs and test data will be copied onto five
computer tapes. Also available [are] the Com-
puter Program lnstallation Guide and sample
outputs of the key programs. This documenta-
tion and support data should make it easy for

transporte por carretera. Puede seguirse este
proceso sin necesidad de computadoras. Sin
embargo, usando los últimos avances técnicos
en ingeniería y procesamiento de datos, es po-
sible hacer muchos análisis que de otra manera
serían antieconómicos y difíciles de ejecutar
manualmente.

El quinto y el sexto textos detallan el método
para realizar inventarios viales y estudios de
tránsito, empleando sistemas basados en com-
putadoras. Los mismos requerimientos de in-
formación y los mismos procedimientos de
recolección son aplicables a los i nventarios
manuales. Estos textos describen un método
para registrar la información en formularios de
datos de campo. Estos son luego entregados di-
rectamente a los perforadores de tarjetas para

su ingreso a la computadora.
Estos tres textos seleccionados forman parte

de una serie de siete manuales de instrucciones
y programas de computadoras preparada y dis-
tribuída por el Federal Highway Administration
(ver Textos Adicionales N" 10 a 15) . Los manua-
les fueron preparados para su empleo en Argen-
tina; todos, excepto el séptimo- Computer
Program Users Manual (Manual para el uso de
programas de computadoras) - están disponi-
bles en inglés y en español.

En el lV Congreso Africano de Carreteras en
Nairobi, Kenia, 20-25 de Enero de 1980, se pre-
sentó un trabajo sobre el Rural Highway Plan-
ning System (Sistema de planeamiento de carre-
teras rurales) que describe este sistema de
computadoras. El trabajo indica que

inventaires faits manuellement, on peut utiliser
les mêmes informations, rassemblées de la
même manière. Ces textes présentent une mé-
thode pour enregistrer l'information sur des for-
mulaires remplis sur le terrain et soumis direc-
tement aux perforatrices pour les faire entrer
dans l'ordinateur.

Ces trois textes choisis forment partie d'un
ensemble de sept manuels d'instructions et de
programmes pour ordinateurs, publiés par la
Federal Highway Administration (voir Textes Ad-
ditionnels, Nos. 10 a 15). Ces manuels étaient
destinés à l',Argentine; tous, sauf le septième-
le Computer Program User's Manual (Manuel
pour I'uti lisation du prog ramme d'ordinateu r) -existent en anglais et en espagnol.

Ce programme a été décrit dans une commu-
nication sur le Rural Highway Planning Sysfem

(Système de planification du réseau rural), pré-
sentée au lV African Highway Congress tenu à
Nairobi, Kenya, du 20 au25janvier 1980. On y
mentionne que :

Si un pays désire installer ce système, la
FHWA lui enverra un exemplaire des ma-
nuels, des logiciels et de la banque de
données. Les logiciels et la banque de
données seront enregistrés sur cinq bandes
magnétiques. On peut également se procu-
rer le Computer Program lnstallation Guide
(Guide pour la mise à point du programme
d'ordinateur), ainsi qu'un exemple des sor-
ties des programmes clefs. Tant ces docu-
ments que la banque de données devraient
faciliter la mise à point des programmes sur
les ordinateurs de n'importe quel pays. Tou-



any country to properly install the programs
upon its computers. All information will 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 in detail and discussing the desirability
and methods of initiating this program within the
interested country.

The importance of accuracy and consistency
in the collect¡on of both road and traffic inventory
data, cannot be overstated. lnventories 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

collected will not be homogeneous, and the
analyses of the results will lead to incorrect con-
clusions.

Discussion of Selected Texts

The first TexI, Maintaining and Using a Rural
Road lnventory, was published in The Proceed-
ings of the Ninth California Sfreef and Highway
Conference (University of California, 1957). lt
describes the early use of road inventories in
California. The preparation of maps was a major
output of the early inventories. ln California,
three series of maps were produced. The Gen-
eral Highway Map showed the highways and
roads classified by surface types. The Traffic
Map, by means of average daily traffic (ADT)
volume groups, showed the traffic recorded on
the more important roads, the traffic count sta-
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Si algún país quisiera instalar este sistema, el
FHWA enviará copias de los manuales, pro-
gramas de computadora y datos de las prue-
bas. Los programas de computadora y los
datos de los ensayos serán copiados en cinco
cintas de computadora. También estarán dis-
ponibles el Computer Program lnstallation
Guide (Guía para la instalación de programas
de computadoras) y las muestras de rendi-
miento de los programas claves. Esta docu-
mentación y los datos suplementarios facilita-
rán a cualquier país la instalación correcta de
los programas en sus computadoras. Toda la
información será distribuída sin costo. El
FHWA debe ser reembolsado únicamente por
el costo de las cintas para computadora.

Después que un país ha revisado estos
manuales y la información suplementaria, el
personal del FHWA estará disponible para
proporcionar una cantidad limitada de asis-

tencia técnica. Esta ayuda incluiría responder
cualquier pregunta, explicar en detalle los
programas y discutir la conveniencia y los mé-
todos para iniciar este programa en el país in-
teresado.
La importancia de la precisión y consistencia

en la recolección de datos del inventario de ca-
minos y tránsito no puede estar exagerada. Los
inventarios deben ser hechos por la menor can-
tidad posible de personas. Estas deben estar
bien entrenadas y conscientes de la importancia
de efectuar un trabajo minucioso. De otra ma-
nera, los datos recolectados no serán homogé-
neos y los análisis de los resultados conducirán
a conclusiones incorrectas.

Presentación de los textos
seleccionados
El primer texto, Maintaining and Using a Rural
Road lnventory (Manteniendo y utilizando un in-

tes les informations seront fournies gratui-
tement. La FHWA n'exigera que le rembour-
sement des bandes magnétiques.

Une fois qu'un pays a étudié cette docu-
mentation, la FHWA met son personnel à sa
disposition pour lui offrir certaine assistance
technique, au cours de laquelle on peut ré-
pondre aux questions qui pourraient surgir,
expliquer le programme en détail et discuter
de la désirabilité du programme et de la fa-
çon de l'initier dans Ie pays interessé.

On ne peut trop insister sur I'importance d'ob-
tenir des données exactes et cohérentes, tant

pour l'inventaire des routes que de la circulation.
Le nombre de personnes participant aux inven-
taires doit être restreint au minimum. De plus, el-
les doivent être bien préparées et conscientes
de I'importance d'actuer avec précision, sans
quoi les données réunies manqueront d'homo-
généité et les conclusions tirées de I'analyse
des résultats ne seront pas correctes.

Discussion des textes choisis
Le premier texte, Maintaining and Using a Rural
Road lnventory (Tenue à jour et utilisation d'un
inventaire des routes rurales), a été publié dans
Proceedings of the Ninth California Street and
Highway Conference (Sommaire de la neuvième



tions, and the actual ADT recorded at each sta-
tion. The County Road System Map, which could
represent a provincial or other nonfederal gov-
ernmental political subdivision in other countries,
showed the local road names or numbers and
their local classification type (i.e., primary, sec-
ondary, or tertiary).

These maps were prepared on a scale of 1 in
to 1 mile (1:63, 360). ln areas where congestion
made detail impossible at that scale, the base
maps were enlarged to 4 or I in to 1 mile (1:15,
840 or 1:7,920) as the situation warranted. The
inventory data and resulting maps were used for
advanced planning purposes and for the alloca-
tion of construction and maintenance funding.

The second text is excerpted from Guide tor a
Road lnventory Manualof lnstructions (Federal

Highway Administration, 1974). This guide was
issued by the federal government to assist the
states in preparing their respective inventory
manuals. The excerpt consists of the text of the
publication. The Appendixes are not included
because the information presented therein is in-
cluded in a different format in Selected Text 5.

Selected Text 2 indicates that the road inven-
tory organization and staff may vary consid-
erably from one state to another because each
state has its own internal inventory needs. Each
state is required to gather certain data, however,
to provide information for national summaries as
prescribed by FHWA.

The second text, written 17 years after the
first, illustrates the shift in road inventory empha-
sis from map making to statistical evaluation for

ventario de caminos rurales), fue publicado en
los Proceedings of the Ninth California Street
and Highway Conference (Resúmenes de la no-
vena conferencia de caminos y carreteras en
California, University of California, 1957), Des-
cribe los primeros usos de inventarios viales en
California. La preparación de mapas fue uno de
los principales productos en los primeros inven-
tarios. En California se produjeros tres series de
mapas. El Mapa General de Carreteras mos-
traba las carreteras y caminos clasificados por
tipos de superficie. El Mapa de Tráfico mos-
traba, mediante los grupos de volúmenes de trá-
fico promedio diario (TPD), el tráfico registrado
en los caminos más importantes, las estaciones
de conteo de tráfico y el TPD real registrado en
cada estación. El Mapa del Sistema de Caminos
del Condado (que puede representar una sub-
división provincial u otra subdivisión política

gubernamental no federal en otros países), mos-
traba los nombres o números de caminos loca-
les y su tipo de clasificación local (por ejemplo,
primario, secundario o terciario).

Estos mapas fueron preparados a una escala
de '1 pulgada por 1 milla (1:63,360). En áreas
donde la congestión hacía imposible el detalle a
esa escala, se ampliaron los mapas base a 4 u
8 pulgadas por 1 milla (1:15,840 o 1:7,92Q de-
pendiendo de la situación. Los datos del inven-
tario y los mapas resultantes fueron usados para
propósitos de planeamiento anticipado y para la
asignación de fondos para construcción y con-
servación.

El segundo texto viene de Guide for a Road ln-
ventory Manualof lnstructions (Guía para el ma-
nual de instrucciones del inventario vial, Federal
Highway Administration, '1974). Esta guía fue
impresa por el gobierno federal para ayudar a
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conférence sur les rues et routes en Californie,
University of California, 1957). On y décrit les
premières applications des inventaires routiers
en Californie. L'élaboration de cartes en fut I'un
des premiers résultats. En Californie, on produit
trois series de cartes. La Carte Routière Géné-
rale montrait les routes et chemins classifiés se-
lon leur type de surface de roulement. La Carte
de la Circulation montrait, par groupes de vo-
lume de trafic journalier moyer (TJM), la circula-
tion enregistrée sur les routes les plus importan-
tes, les postes de comptage du trafic, et le TJM
obtenu à chaque poste. La Carte du Réseau
Routier du Comté (un comté correspond, dans
d'autres pays, à une province ou autre subdivi-
sion politique) indiquait le nom ou le numéro des
routes locales ainsi que leur classification locale

(par exemple, primaire, secondaire ou tertiaire).
Ces cartes étaient à l'échelle de 1 pouce pour

1 mille (1:63.360). Pour les zones trop encom-
brées pour être détaillées à cette échelle, on
agrandit les cartes de base à 4 ou I pouces pour '1

mille (1 ;15.840 ou 1:7 .920) selon les cas. On utilisa
les données de I'inventaire et les cartes obtenues
à des fins de planification et pour l'allocation des
fonds de construction et d'entretien.

Le second texte est extrait de Guide for a
Road lnventory Manual of Instructions (Guide
pour un manuel d'instructions pour inventaire
routier, Federal Highway Administration, 1 974).
Ce guide fut préparé par le gouvernement fédé-
ral pour aider les états à préparer leurs propres
manuels d'inventaires routiers. Nous présentons
ici la publication, sans inclure les annexes car



plann¡ng purposes. This shift reflects two major
advancements in highway organizations in.the
United States. The first is physical. Various
highway departments have been engaged in the
inventory activity long enough so that they have
amassed a well-documented dossier of maps.
The second is technical. The advent of large
computers has made the compilation and
analyses of large quantities of statistical data
fairly routine and inexpensive. However, a basic
purpose of the inventory remained the develop-
ment and updating of maps to show public
roads and other off-the-road cultural features
such as farm buildings, dwellings, schools,
churches, and other important landmarks.

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

The third text, Guidelines for Traffic Counts on
County Boads (Purdue University, 1962), was
developed to provide county highway personnel
with guideline procedures for counting traffic
volumes. lt lists the fundamental characteristics
of road use as follows: (a) traffic volumes vary by
the hour of the day, by the day of the week, and
by the month of the year; (b) these traffic volume
variations occur in repeated cycles; and (c)

xvilr

los estados en la preparación de sus respecti-
vos manuales de inventario. El extracto consiste
deltexto de la publicación. No están incluídos
los anexos porque la información allícontenida
está incluída en un formato diferente en el quinto
texto seleccionado.

El segundo Texto Seleccionado indica que la
organización y el personal para el inventario vial
puede variar considerablemente de un estado a
otro, porque cada uno tiene sus propias necesi-
dades internas de inventario. Sin embargo, cada
estado debe recopilar ciertos datos para pro-
veer información para los resúmenes nacionales
de acuerdo a lo prescrito por el FHWA.

El segundo texto, escrito '17 años después
que el primero, demuestra el cambio de énfasis
en el inventario de caminos, desde hacer mapas
a evaluar las estadísticas con propósitos de
planeamiento. Este cambio refleja dos avances

principales en las organizaciones de carreteras
en los Estados Unidos de Norteamérica. El pri-
mero es físico. Varios departamentos de carrete-
ras han estado utilizando inventarios durante
mucho tiempo, de manera que tienen un juego
de mapas bien documentado. El segundo es
técnico. La llegada de grandes computadoras
ha hecho que la recopilación y análisis de gran-
des cantidades de datos estadísticos resulten
rutinarios y económicos. Sin embargo, uno de
los propósitos básicos del inventario sigue
siendo el desarrollo y actualización de mapas
para mostrar los caminos públicos y otros as-
pectos culturales ubicados fuera de la vía, tales
como granjas, casas, colegios, iglesias y otros
puntos notables importantes. El quinto Texto Se-
leccionado, que trata exclusivamente de los as-
pectos del planeamiento de caminos dentro de
los inventarios viales, examina la recolección de

les informations contenues dans celles-ci sont
données, de façon différente, darÍs le texte
choisi no. 5.

Ce second texte choisi indique que I'organisa-
tion pour un inventaire des routes, et le person-
nel y participant, peuvent varier considérable-
ment d'un état à I'autre, vu que chaque état re-
quiert un inventaire pour ses propres besoins in-
ternes. Néanmoins, comme le prescrit la FHWA,
chaque état doit rassembler certaines données
spécifiques afin de procurer l'information néces-
saire pour les résumés nationaux.

Ce second document, écrit 17 ans après le
premier texte choisi, illustre le changement
d'emphase dans les inventaires routiers, de
I'elaboration de cartes à l'évaluation statistique à
des fins de planification. Ce changement reflète
deux grands progrès des organisations routières
aux Etats-Unis. Le premier est physique. Avec le

temps, les départements des routes, au cours
de leurs activités d'inventaire, ont amassés un
dossier de cartes très complet. Le second re-
lève de la technique. Grâce aux grands ordina-
teurs, la compilation et l'analyse d'un grand
nombre de données statistiques est devenue
une opération peu coûteuse et presque de rou-
tine. Cependant, un des objectifs principaux de
I'inventaire reste l'élaboratlon et la mise à jour de
cartes qui indiquent les routes publiques et au-
tres aspects en-dehors du chemin, tels que les
fermes, habitations, écoles, églises et autres re-
pères importants. Dans le cinquième texte
choisi, qui traite exclusivement de la planifica-
tion des inventaires routiers, on examine une sé-
rie de données sur les caractéristiques des rou-
tes du réseau de transport, utilisées afin de dé-
terminer les améliorations nécessaires et de
préparer un programme à cette fin.

I



these cyclic variations persist over long
stretches of road for long periods of time. Based
on these characteristics, traffic volume mea-
surement uses three different types of traffic
count stations: (a) continuous count stations, (b)
monthly count stations, and (c) coverage count
stations. Only at continuous ceunt stations,
which operate over a period of at least one year,
can a true record of annual ADT be obtained.

Continuous count stations are used to provide
long-term average trends in traffic use. Factors
can also be computed for the hourly, daily, and
monthly count variations that occur at a particu-
lar station. These factors are also applicable to

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.9., seven
consecutive 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 taken eitherwith portable coun-

datos en dichos aspectos viales de la red de
transporte utilizada, para determinar las necesi-
dades de carreteras y para preparar los'pro-
gramas de mejoramiento vial.

El tercer texto, Guidelines for Traffic Counts on
County Roads (Guías de procedimientos para
conteos de tránsito en caminos de condados,
Purdue University, 1962), fue desarrollado para
proporcionar al personal de carreteras del con-
dado, guías de procedimiento para contar vo-
lúmenes de tránsito. Enumera las características
fundamentales del uso de caminos, de la si-
guiente manera: (a) los volúmenes de tránsito
cambian según la hora del día, el día de la se-
mana y el mes del año; (b) estos cambios en el
volumen de tránsito ocurren en ciclos repetidos;
y (c) estas variaciones cíclicas persisten en
sectores estensos del camino durante largos
períodos de tiempo. Basado en estas caracterís-
ticas, la medición del volumen de tránsito utiliza

tres tipos diferentes de estaciones de conteo de
tránsito: (a) estaciones de conteo contínuo, (b)
estaciones de conteo mensual, y (c) estaciones
de conteo de cobertura. Sólo en estaciones de
conteo contínuo que operan por un período
mínimo de un año, se puede obtener una anota-
ción correcta del TPD anual.

Las estaciones de conteo contínuo son utili-
zadas para obtener tendencias promedio a
largo plazo en el uso del tráfico. Los factores
pueden también ser computados en variaciones
de conteos horarios, diarios y mensuales que
ocurren en una estación particular. Estos facto-
res también se pueden aplicar a otras ubicacio-
nes en el camino que tengan características si-
milares de recorrido. Las ubicaciones en la ruta
que tengan diferentes características de uso
deben estar representadas por otras estaciones
de conteo contínuo.

Las estaciones de conteo mensual registran el

Le troisième texte, Guidelines for Traffic
Counts on County Roads (Procédés généraux
de comptage de la circulation sur les routes de
comté, Purdue University, 1962), fut publié afin
de fournir au personnel routier des comtés un
guide des procédés de recensement de la circu-
lation. On y énumère les caractéristiques fon-
damentales de l'utilisation des routes : (a) le vo-
lume de trafic varie selon le moment de la jour-
née,-le jour de la semaine, et le mois de l'année;
(b) ces variations de volume se répètent par cy-
cles; et (c) ces variations cycliques persistent
sur de longs tronçons de routes durant de lon-
gues périodes. Se basant sur ces observations,
on emploie trois différents 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

comptage continu, qui fonctionnent durant une
période d'un an au moins, permettent d'obtenir
une évaluation correcte du TJM annuel.

On utilise les postes de comptage continu afin
de déterminer les tendances moyennes à long
terme de la circulation. On peut également cal-
culer des facteurs pour les variations enregis-
trées à un poste délerminé, selon l'heure, le jour
et le mois. Ces facteurs sont aussi applicables à
d'autres endroits qui présentent des caractéris-
tiques similaires de circulation. Les endroits aux
caractéristiques différentes doivent être repré-
sentés par d'autres postes de comptage
continu.

Les postes de comptage mensuel enregistrent
le trafic par périodes intermittentes et selon un
programme périodique qui divise I'année en par-
ties égales (par exemple, sept jours consécutifs
au cours de chaque mois de I'année). Ces pos-



ters or manually for relatively short periods of
time (8-48 hours) to estimate traffic volumes for a
particular section of road. The annual ADT is
then estimated by using appropriate factors de-
rived from the proper continuous count station.
This type of count is most commonly used for
low-volume roads.

The text illustrates the proper methods of ex-
panding short counts to an estimated annual
ADT. lt uses factors derived from continuous
count stations in lndiana. The factor tables used
in the examples are included in this compen-
dium as Appendixes so that the reader can fol-
low the examples. The factors are not transfera-
ble or directly applicable to the reader's condi-
tions.

The text also includes detailed instructions for
the operation of portable, automatic traffic coun-
ters. lt emphasizes the necessity of assigning a
full-time qualified technician to operate and
maintain these units. The instructions and pho-
tographs describe a particular brand of automa-
tic counter, but this should not be construed as
a recommendation for, or an endorsement of,
that particular brand by the Transportation Re-
search Board.

The fourth IexI, Outline of the Highway Trans-
portation Planning Process (Federal Highway
Administration, 1976), presents an overview of
highway transportation planning. lt includes a
description of the basic data-collection pro-
grams required to provide sufficient input to de-

tránsito en períodos de tiempo intermitentes y
con un horario periódico que divide el año en
partes iguales (por ejemplo, siete días consecu-
tivos durante cada mes del año). Se emplean
estas estaciones para clasificar o identificar
otros caminos principales con la estación de
conteo apropiada. Este tipo de estación es utili-
zado muy poco en caminos de bajo volumen.

Las estaciones de conteo de cubertura son
ubicaciones donde se toman conteos de tránsito
con contadores portátiles o manuales por perío-
dos de tiempo relativamente cortos (8-48 horas)
para estimar volúmenes de tránsito en ciertas
secciones del camino. El TPD anual es estimado
entonces usando factores apropiados derivados
de la estación de conteo contínuo apropiada.

Este tipo de conteo es el más común en cami-
nos de bajo volumen.

El texto muestra los métodos adecuados para
expandir los conteos cortos a un TPD anual es-
timado. Utiliza factores derivados de estaciones
de conteo contínuo en lndiana. Las tablas de
factores usadas en los ejemplos están incluídas
en este comendio como Anexos, para que el
lector pueda seguir los ejemplos. Los factores
no son transferibles o aplicables directamente a
las condiciones de cualquier otro lugar.

El texto también incluye instrucciones detalla-
das para la operación de contadores de tránsito
automáticos portátiles. Entaliza la necesidad de
asignar un técnico calificado a tiempo completo
para operar y mantener estas unidades. Las ins-

tes permettent de classifier d'autres routes im-
portantes et de les rattacher au poste de
comptage continu qui leur correspond. On uti-
lise rarement ce genre de poste sur les routes à
faible capacité.

Aux postes de comptage temporaire, les
comptages de trafic s'effectuent soit au moyen
de compteurs portatifs, soit manuellement, du-
rant un temps relativement court (de I à 48 heu-
res) afin d'estimer le volume de la circulation sur
un tronçon de route déterminé. On évalue en-
suite le TJM annuel en appliquant le facteur ap-
proprié obtenu du poste de comptage continu
correspondant. Ce système de comptage s'em-
ploie habituellement pour les routes à faible ca-
pacité.

Dans ce texte, on illustre par des exemples
les méthodes correctes pour estimer un TJM
annuel en se basant sur des comptages effec-

tués sur une courte période. Les facteurs appli-
qués sont dérivés de postes de comptage
continu en lndiana. En appendice à ce recueil,
on inclut les tables de facteurs utilisés, de façon
à ce que le lecteur puisse suivre les exemples.
Ces facteurs ne peuvent être transférés ni appli-
qués directement aux conditions réelles que
rencontrerait le lecteur.

Ce texte comprend également des instruc-
tions détaillées pour l'emploi de compteurs de
trafic portatifs automatiques. On y met
l'emphase sur la nécessité de désigner un
technicien qualifié qui s'occupe à temps plein
de l'opération et de I'entretien de ces appareils.
Dans les instructions, ainsi que sur les photo-
graphies, on décrit un compteur automatique
d'une certaine marque, ce qui ne signifie en au-
cune manière que le Transportation Research
Board recommande ou approuve particulière-
ment cette marque.



termine needed highway improvements (present
and future) and the order of construction. lt
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
of 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 written for highway
personnel who are not intimately familiar with the
various steps or phases for effective planning of
a highway program.

lnventory data represent the essential step
preliminary to all other planning studies. This text
describes (a) long-range plans that are based
on the overall goals and objectives of a country
and its financial ability to support the program
and (b) short-range plans that provide a practi-
cal listing of projects to be built within a set time
limit, usually five years. ln the format of purpose,
scope, and method, this text defines the follow-
ing components of long-range planning: (a) road
inventory; (b) adequacy ratings, which evaluate
and record the condition of existing roadways

trucciones y fotografías describen una marca de
contador automático en particular, pero ésto
no debe ser tomado como una recomendaciÓn
o respaldo de esa marca en particular por parte
del Transportation Research Board (TRB).

El cuarto texto, Outline of the Highway Trans-
portation Planning Process (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 carreteras. lncluye una descrip-
ción de los programas básicos de recolección
de datos requeridos para proporcionar informa-
ción suficiente para determinar los mejoramien-
tos de carretera necesarios (presente y futuro) y
el orden de construcción. Hace notar que es
imposible planear adecuadamente un sistema
nacional de carreteras sin considerar los siste-
mas de caminos y carreteras de otros niveles

gubernamentales. De manera similar, es impo-
sible planear un sistema rural de carreteras sin
considerar los sistemas urbanos de caminos y
carreteras con los que se debe conectar. Este
texto fue escrito para el personal de carreteras
que no está íntimamente familiarizado con los
diversos pasos o fases de un planeamiento
efectivo para un programa de carreteras.

Los datos de inventario representan la etapa
esencial, preliminar a todos los otros estudios
de planeamiento. Este texto describe (a) planes
a largo plazo basados en las metas y objectivos
generales de un país y su habilidad financiera
para apoyar el programa, y (b) planes a corto
plazo que proveen una lista práctica de proyec-
tos a ser construídos dentro de un límite esta-
blecido de tiempo, normalmente cinco años. En

el formato de propósitos, alcance y método, el
texto define los siguientes componentes del
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Dans le quatrième texte, Outline of the
Hi ghway Transportaion Plan ning Process
(Aperçu du processus de planification du tran-
sport routier, Federal Highway Administration,
1976), on présente un exposé général de la pla-
nification du transport routier. On y décrit les
programmes de rassemblement des données
de base indispensables pour obtenir une entrée
suffisante qui permette de déterminer les amé-
liorations des routes nécessaires (actuelles et fu-
tures) ainsi que I'ordre de construction. On fait
remarquer qu'il est impossible de bien planifier
un réseau routier national sans tenir compte du
réseau de routes et de rues aux autres niveaux
administratifs. De même, on ne peut planifier un
réseau routier rural sans tenir compte des ré-
seaux de routes et voies urbaines auxquels il
sera relié. Ce texte s'adresse au personnel rou-
tier qui n'est pas très familiarisé avec les diffé-
rentes phases de la planification efficace d'un
programme routier.

Les données de l'inventaire représentent
l'étape primordiale, préalable à tout autre travail

de planification. Dans ce texte, on décrit : (a) les
plans à long terme basés sur les buts et objec-
tifs généraux d'un pays et sur ses possibilités de
financement du programme et (b) les plans à
court terme qui fournissent une liste concrète
des projets à construire dans les limites d'une
période de temps déterminée, habituellement de
cinq ans. D'après I'objectif du projet, son éten-
due et la méthode appliquée, le texte définit les
composants suivants de la planification à long
terme: (a) I'inventaire routier; (b) l'estimation des
routes adéquates, dans laquelle on évalue et en-
registre l'état actuel des routes et des ouvrages;
(c) les recensements de la circulation, qui ser-
vent de base pour les prévisions de la demande
future; (d) les statistiques routières, composées
des données qui n'ont pas été rassemblées
dans les points déjà mentionnés, telles que les
kilomètres de routes par catégorie administra-
tive, le nombre de véhicules motorísés immatri-
culés, et le nombre d'usagers en possession
d'un permis de conduire; (e) les objectifs du sys-
tème de transport, qui servent de critère pour



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, which set the criteria for identifying and
justifying highway needs; (f) highway classifica-
tion study, which groups roads with similar

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-

planeamiento a largo plazo: (a) inventario de
caminos; (b) clasificaciones de adecuación, las
que evalúan y registran la condición de los ca-
minos y estructuras existentes; (c) encuestas de
tránsito, que son la base para pronosticar las
demandas de viajes futuros; (d) estadísticas de
carreteras, que representan datos no recolecta-
dos con anterioridad, tales como kilometraje de
caminos a través de una clasificación administra-
tiva, registro de vehículos automotores con li-
cencia; (e) metas de transporte, que establecen
el criterio para identificar y justificar las necesi-
dades de carreteras; (f) estudio de clasificación
de carreteras, que agrupa caminos con caracte-
rísticas similares en un sentido funcional, en
sistemas o clases específicos; (g) estudio de

necesidades de carreteras, que determina los
mejoramientos necesarios para llevar al sistema
de transporte por carretera hasta un nivel ade-
cuado de condición y servicios para el tráfico
presente y futuro; (h) estudio fiscal de carrete-
ras, que reúne y analiza los datos concernientes
a los ingresos pasados, presentes y a los posi-
bles ingresos futuros de carreteras; e (i) estudio
de leyes de carreteras, que examina las leyes
existentes para asegurar de que definen clara-
mente las responsabilidades financieras y ope-
racionales para cada nivel de gobierno y los
procedimientos para distribuir equitativamente
la carga de impuestos.

El quinto texto es Guide for Manual of lnstruc-
tions for Road lnventory (Guía para el manual de
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déterminer et justifier le besoin de routes; (f) une
étude de classification des routes, regroupant
en classes ou catégories les routes qui présen-
tent des caractéristiques semblables du point
de vue fonctionnel; (g) une étude des améliora-
tions nécessaires pour élever le système de
transport routier à un niveau de service qui ré-
ponde aux conditions actuelles et futures de la
circulation; (h) une étude du réseau du point de
vue fiscal, dans laquelle on rassemble et on ana-
lyse les données sur les recettes passées et
actuelles du réseau routier et leur projection
dans le futur; et (i) une étude de la législation
routière, permettant de vérifier si les lois en vi-
gueur définissent clairement les responsabilités
financières et opérationnelles à chaque niveau
administratif , ainsi que les procédures pour dis-
tribuer équitablement la charge des impôts.

Le cinquième texte s'intitule Guide for Manual
of lnstructions for Road lnventory (Guide pour un
manuel d'instructions pour un inventaire routier,
Federal Highway Administration, 1976). L'inven-
taire routier décrit dans ce manuel a pour but
d'obtenir les données pour l'élaboration de sta-
tistiques sur la quantité et les caractéristiques
de différents types de routes, ouvrages, pas-
sages à niveau, tunnels, passages de cours
d'eau sur un bac, et appareils de contrôle de la

circulation qui composent le réseau routier
physique.

Dans ce texte on présente l'organisation d'un
programme d'inventaire routier, y compris une
classification de tout le personnel nécessaire
ainsi que la tâche correspondant à chacun, On y
analyse le matériel requis, et les instructions à
donner au chef de l'équipe et au conducteur du
véhicule servant à l'inventaire.

Les procédures d'inventaire sont données en
détail. Comme ce texte est destiné à être em-
ployé conjointement avec un programme d'ordi-
nateur spécifique, les activités d'inventaire sont
décrites dans le même ordre que sur les formu-
laires d'inventaire. Ceux-ci sont auto-codifiés,
prêts à être perforés. Les instructions indiquent
le concept de base et le code de chaque article.
Les articles à inventorier-ainsi que les techni-
ques pour les déterminer et pour les décrire-
seraient semblables même si l'inventaire routier
devait se faire sans I'aide d'un ordinateur qui trie
et résume les données.

Ce programme d'inventaire comprend sept
formulaires différents : le formulaire INV 1, Don-
nées de la route; INV 2, Données des routes à
plusieurs voies séparées; INV 3, Données des
ouvrages; INV 4, Données des passages à ni-
veau; INV 5, Données des tunnels; INV 6, Don-



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

The fifth text is Guide tor Manual of lnstruc-
tions for Road Inventory (Federal Highway Ad-
ministration, 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. lt discusses the
equipment required and instructions to the party
chief and the driver of the inventory vehicle.

lnventory 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 Data; 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

instrucciones para inventario de caminos, Fede-
ral Highway Administration, 1976). El propósito
del inventario de caminos descrito en este
manual, es obtener datos para recopilar estadís-
ticas sobre la cantidad y características de di-
versos tipos de caminos, estructuras, cruces de
ferrocarril, túneles, transbordadores e instrumen-
tos de control de tránsito, que constituyen el sis-
tema físico de carreteras.

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

Se detallan los procedimientos del inventario.
Como el texto fue escrito para utilizarse conjun-
tamente con un programa específico de compu-
tadora, las actividades del invenlario están
descritas en el orden en que aparecen en los

formularios de inventa/io incluídos. Estos formu-
larios son autocodificados para ser usados di-
rectamente por los perforadores de tarjetas. Las
instrucciones muestran el concepto básico y el
código especifico para cada partida de datos.
Las partidas a inventariar-y las técnicas utili-
zadas para localizarlas y describirlas-serían
similares aún 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 túneles;
INV 6, datos de transbordadores; e INV 7, datos
de caminos urbanos. También se muestran
ejemplos de varios códigos de identificación
para áreas urbanas, rutas de carreteras, clases
de estructuras, etc, preparados para su empleo
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nées des passages sur bac; et INV 7, Données
des routes urbaines. On donne également en
exemple plusieurs codes d'identification pour
les zones urbaines, itinéraires routiers, types
d'ouvrage, etc., à l'usage de l'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 présentation détaillée du genre
et de la quantité d'information requise pour
dresser un inventaire. ll est évidemment beau-
coup plus aisé de compiler et de traiter ces
données au moyen d'un ordinateur, mais on
peut également le faire manuellement. Dans ce

cas, il n'est pas nécessaire de compiler les don-
nées sur les formulaires auto-codés renseignés
dans ces textes. Néanmoins, si on utilise d'au-
tres formulaires pour un inventaire dressé sans
I'aide d'un ordinateur, toutes les informations re-
quises sur les formulaires montrés en exemple
devront également y apparaître. Tous formulai-
res élaborés à partir des formulaires auto-codés
de ces textes, devront être présentés de façon à
inclure toute I'information nécessaire.

Etant donné la grande quantité d'informations,
tout inventaire manuel requiert également une
codification des données (c'est-a-dire des ab-
bréviations, chiffres ou lettres qui substituent la



codes for urban areas, highway routes, structure
classes, and so forth, as prepared for use in
Argentina, are also given with instructions for
their modification for use in other countries.

Selected Texts 5 and 6 are included because
of their detailed presentation of the type and
amount of information needed for the inventory
process. Compiling and processing these data
are obviously facilitated if a computer is avail-
able, but manual manipulation of the same data
is possible. lt is not necessary to compile the
data on the self-coding forms contained in these
texts if the inventory is to be evaluated manually.

However, any forms developed for a manual in-
ventory process should require the same
amount and type of information as are required
on these sample forms. Forms for manual inven-
tories developed from the seltcoding forms in
these texts will be properly organized to include
all the necessary information.

Any manual inventory process will also require
data coding (i.e., the substitution of abbrevia-
tions and/or numeral or letter designations for
detailed descriptions of the items inventoried)
because of the data volume. The use of data
codes, similar to those presented in these texts,

en Argentina, incluyendo instrucciones para faci-
litar su modificacion para otros países.

Se han incluído el quinto y el sexto textos se-
leccionados debido a su detallada presentación
del tipo y cantidad de información que se re-
quiere durante el proceso de inventario. La re-
copilación y procesamiento de estos datos se
facilitarán obviamente si se dispusiera de una
computadora, pero es también posible efectuar
los cálculos manualmente. No es necesario re-
copilar los datos en los formularios auto codifi-
cados contenidos en dichos textos, si se fueran

xxiv a evaluar manualmente los resultados del inven-
tario. Sin embargo, cualquier formulario desarrol-
lado para un proceso manual de inventario debe
necesitar la misma cantidad y tipo de informa-
ción requeridos en dichos modelos de formula-
rios. A fin de incluir toda la información necesa-
ria, se deberán organizar adecuadamente los

formularios para inventarios manuales desarrol-
lados en base a los formularios auto codifica-
dos.

Cualquier proceso de inventario manual re-
querirá también la codificación de datos (por
ejemplo, la sustitución de abreviaciones, desi-
gnaciones por números o letras para describir
detalladamente las partidas inventariadas de-
bido a la cantidad de datos. El uso del código
de datos similares a los presentados en estos
textos, facilitará las actividades del inventario
manual y uniformizarâ el lenguaje del inventario.

El sexto texto ha sido extractado de Guide for
Manual of lnstructions for Traffic Suruyes (Guía
para el manual de instrucciones para estudios
de tránsito, Federal Highway Administration,
1976). El propósito de los estudios de tránsito
descritos en este manual es inventariar el uso
de los caminos. El inventario de tráfico incluye el

description détaillée des articles inventoriés).
L'emploi de codes de données, semblables à
ceux présentés dans ces textes, facilite l'élabo-
ration manuelle d'un inventaire et permet de
standardiser le langage.

Le sixième texte est extrait du Guide for Man-
ual of lnstructions for Traffic Surueys (Guide
pour un manuel d'instruction pour les recense-
ments de la circulation, Federal Highway Ad-
ministration, 1976). Les recensements de la cir-
culation décrits dans ce manuel sont destinés à
un inventaire de I'usage des routes. L'inventaire
de la circulation comprend des informations tel-
les que le volume du trafic circulant sur la route,
sa distribution par type de véhicule et ses carac-
téristiques de poids.

L'objectif de ce manuel est d'aider à détermi-
ner (a) le nombre de postes de comptage et de
pesage nécessaires, ainsi que leur emplace-
ment, et (b) leur période de service. On inclut un
exemple de formulaires autocodés à remplir sur

le terrain, pour la classification des véhicules
motorisés et du poids des camions. lls peuvent
également servir de guides pour la préparation
de formulaires servant à évaluer manuellement
les recensements du trafic, lorsqu'on ne dispose
pas d'un ordinateur.

L'appendice C de ce texte est en soi une pu-
blication - Guide for Traffic Volume Counting
Manual(Guide pour un manuel de comptage du
volume de trafic, FHWA, 1970). ll contient des
méthodes efficaces pour estimer le TFM annuel
avec précision, en se basant sur le comptage
d'échantillonnages. On y présente un procédé
d'application de principes de statistique pour
déterminer le degré de précision d'un grand
nombre d'estimations de volume de trafic en
termes de la probabilité de fréquence d'erreurs
d'une grandeur déterminée. Les méthodes de
comptage du trafic sur routes rurales sont décri-
tes pour (a) les routes avec un volume de TJM
supérieur à 500 vpj (véhicules par jour), (b) les



will expedite manual inventory activities and will
standardize the inventory language.

The sixth text is excerpted trom Guide for
Manual of Instructions for Traffic Surueys (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
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 occupieÇ.
Sample seltcoding field forms are included for
the classification of motor vehicles and truck-
weighing studies. These forms can also serve as

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

Appendix C of this text is actually a separate
publication - Guide tor Traffic Volume Counting
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. lt 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

volumen, la distribución por tipo y fas caracte-
rísticas del peso del tráfico que utiliza los cami-
nos. El objetivo del manual es ayudar a deter-
minar (a) la cantidad y ubicación de las estacio-
nes de conteo y de pasaje necesarias, y (b) el
tiempo que deben estar ocupadas. Se incluyen
muestras de los formularios de campo auto co-
dificados para clasificar vehículos motorizados y
efectuar estudios del peso de los camiones.
Estos formularios también pueden servir como
guías para la preparación de formularios de eva-
luación manual de estudios de tránsito si no se
dispusiera de los servicios de una computadora.

El Anexo C de este texto es en realidad una
publicación separada- Guide for Traffic Vol-
ume Counting Manual(Guía para el manual de
conteo delvolumen de tránsito, Federal High-
way Administration, 1970). El propósito de esta
guía es proporcionar procedimento efectivos
para hacer estimaciones precisas del volumen
del TPD anual basadas en conteos de muestra,
Describe el método que aplica principios esta-
dísticos para determinar la precisión de un gran
número de estimaciones de tránsito en términos

de probabilidad de frecuencia de errores de
una magnitud especÍfica. Los procedimientos
de conteo deltránsito en caminos rurales están
descritos para (a) carreteras con volúmenes de
TPD mayores de 500, (b) carreteras con volú-
menes de TPD entre 25 y 500, y (c) caminos con
volúmenes de TPD menores de 25. Los factores
de ajuste del volumen de tránsito pueden ser
calculados por computadora o manualmente.
Se describe el análisis de los informes de con-
teos de tránsito conjuntamente con la edición
manual o mecánica, asícomo un proceso fluído
que tiende a aumentar la precisión de las estl-
maciones del TPD.

Bibliografia
A final de los textos seleccionados,el lector en-
contrará una breve bibliografía que contiene los
datos y resúmenes de 15 publicaciones. Las
primeras seis describen los textos selecciona-
dos Las otras nueve describen publicaciones re-
lationadas con los textos seleccionados. Aun-

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 être
calculés par ordinateur ou manuellement. On
décrit I'analyse des rapports des comptages de
la circulation, ainsi que leur présentation aussi
bien manuelle qu'à la machine, et un procédé
de lissage qui tend à augmenter la précision
des estimations du TJM.

Bibliographie
Les textes choisis sont suivis d'une brève biblio-
graphie contenant les données de référence et

les analyses de 15'publications. Les six premiè-
res s'en réfèrent aux textes choisis. Les neuf au-
tres décrivent des publications apparentées au
thème des textes choisis. Bien qu'ily ait beau-
coup d'articles, rapports et livres qui pourraient
être inclus, l'objectif de iette bibliographie n'est
pas d'énumérer toutes les références possibles
ayant rapport au sujet de ce recueil. Cette bi-
bliographie se rapporte seulement aux publica-
tions dont nous avons choisi des extraits, ou à
des textes de base que nous aurions choisis
aussi s'il n'y avait pas de limite quant au nombre
de pages de ce recueil,



(c) roads with ADT volumes of less than 25. Traf-
fic volume adjustment factors may be calculated
by computer or manually. The analysis of traffic
count reports is described, along with both
manual and machine editing and a smoothing
process that tends to increase the accuracy of
the ADT estimates.

Bibliography

The selected texts are followed by a brief bibli-
ography containing reference data and

abstracts for 15 publications. The first six de-
scribe the selected texts. The other nine de-
scribe publications related to the selected texts.
Although there are many articles, reports, and
books that could be listed, it is not the purpose
of this bibliography to contain all possible refer-
ences related to the subject of this compendium.
The bibliography contains only those publica-
tions from which a text has been selected or
basic publications that would have been
selected had there been no page limit for this
compendium.

que existen muchos artículos, informes, y libros
que podrían nombrarse, no es el propÓsito de
esta bibliografía mencionar todas las posibles
referencias que se relacionen con el tema de
este compendio. La bibliografía contiene Única-

mente aquellas publicaciones de las cuales se
ha seleccionado un texto o publicaciones bási-
cas que se habrian seleccionado si no hubiera
un límite al número de páginas en este com-
pendio.
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Selected Texts
This section of the compendium 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 size
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

compendium are outside the frames and appear
in the middle left or middle right outside margins
of the pages. Page numbers that are given in the
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, or
both. Asterisks that have been added to original
tables of contents have the following meanings:

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

Textos seleccionados
Esta sección del compendio contiene páginas
seleccionadas de los textos catalogados en la
tabla de materias. Se utilizan recuadros rectan-
gulares para encerrar las páginas que han sido
reproducidas de la publicación original. Algunas
de las páginas 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 el
compendio mismo.

Los números de página deltexto original apa-

recen dentro de los recuadros. Los números de
página para el compendio están fuera de los re-
cuadros y aparecen en el centro del márgen iz-
quìerdo o derecho de cada página. Los núme-
ros de página que se dan en el índice del com-
pendio se refieren a los del compendio.

Cada texto comienza con una o más páginas
de material de introducción que contenía la pu-
blicación original. Este material generalmente
incluye una página título, un índice, o ambos.
Los asteriscos que han sido agregados al índice
original significan lo siguiente:

*Algunas páginas (o partes de página) en
esta parte del documento original aparecen

Textes choisis
Cette partie du recueil contient les sections ex-
traites des publications indiquées à la table des
matières. Les pages du texte original qui sont
reproduites, sont entourées d'un encadrement
rectangulaire. Certaines pages ont dû être rédui-
tes pour pouvoir être placées dans I'encadre-
ment. Le texte original n'a pas été changé
sauf pour quelques explications qui ont été
insérées. Donc, si le texte original contient des
erreurs, elles sont reproduites dans le recueil.

La pagination originale apparaît à l'intérieur de
l'encadrement. La pagination du recueil est à

I'extérieur de I'encadrement, soit à droite, soit à
gauche de la marge extérieure des pages, et est
celle qui est citée dans la table des matières et
dans l'index du recueil.

Chaque texte commence par une ou plusieurs
pages d'introduction qui étaient incluses dans le
texte original. Ces pages sont généralement le
titre, ou la table des matières, ou les deux. Des
astériques ont été ajoutés à la table des matiè-
res d'origine, pour les raisons suivantes :

*Certaines pages, ou portions des pages,
dans cet extrait du document original sont



selected text, but other pages (or parts of preceded by asterisks in the tables of contents
pages) in this part of the original publication of the respective publications.
have been omitted. Broken lines across any page of selected text

*.All pages in this part of the original indicate those places where original text has
document appear in the selected text. been omitted. ln a number of places, the

selected text contains explanatory notes that
have been inserted by the project staff . Such

The selected texts therefore include only those notes are set off within dashed-ltne boxes and
parts of the original documents that are begin with the word NOTE.

en el texto seleccionado, pero otras páginas cos en el índice de las publicaciones respecti-
(o partes de página) en esta parte de la pu- vas.
blicación original han sido omitidas. Líneas de guiones cruzando cualquier página

**Todas las páginas en esta parte del docu- del texto seleccionado significan que en ese
mento original también aparecen en el texto lugar se ha omitido texto original. En varios luga-
seleccionado. res el texto seleccionado contiene notas aclara-

doras que han sido introducidas por el personal

, Por lo tanto, los textos seleccionados única- del proyecto. Tales notas están insertadas en
mente incluyen aquellas partes de los documen- recuadros de guiones y comienzan con la pala-
tos originales que están precedidas por asteris- bra NOTE.

incluses dans les textes choisis, mais d'au- précédés d'un astérique dans les tables des
tres pages (ou portion de pages) de l'édi- matières des publications respectives.
tion originale ont été omises. Les lignes brisées sur les pages des textes

**Toutes les pages dans cet extrait du docu- choisis indiquent les endroits où le texte original
ment original sont incluses dans les textes a été omis. A certains endroits, les textes choisis
choisis. conliennent des explications qui ont été

insérées par notre personnel. Ces explications
Les textes choisis, donc, incluent seulement sont entourées d'un encadrement en pointillé, et

ces extraits des documents origrnaux qui sont commencent toujours par le mot NOTE.
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Mqintqining qnd Using q
Rurql Roqd lnventory

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

In tbese days of accelerated advance in sci-
entific and technical areas, it is somewhat rliffi-
cult to 'dress up' a subject as prosaic as th.is
one. Among tbe exciting developments of today
are the use of photogrammetric methods and
electronic devices which have been ably discussed
by otåers. In our haste to make use of these im-
plements of engineering, and thereby advance, let
us say, a daþ of route adoption, we must not
forget that someone is going to want to know the
name of a road or street associated with it. For
tüe first time in the history of this State, we have
such information for all of the counties readily at
hand. Furtåermore, we may now transpose our
studies onto map material available for a variety
of purposes. I suggest tåat we make maximumuse
of this medium.

Purpose of the Inventory

The inventory is being made for the purpose of
obtaining sufficient data to permit the drafting of
maps to a large scale showing thereon all public
roads outside of, and principal street connections
through, cities, incorporated towns, and villages,
the location of important structures on the roads,
buildings, and structures off the roads such as
farm units, dwellings, schools, churches, and
otler items hereinafter enumerated. The data to
be obtained will aleo permlt tbe compilation of
statistics on the mileage of the several types of
roads, tlrough gtreets, kinds of stmctures, and
other items mentioned in tbe instructlons below
and others tùat may be subsequently required by
special instructions supplemental to this manual.
(From Bureau of Pr¡blic Roads Manual of Instruc-
tlons).

Hfstory of the Program

The Rr¡ral Road Inventory program was ini-
tiated by the Bureau of Public Roads in 1936, and
was nationwide. Throu$ tbe years tbere has been
much criticism of tåe results of tåe inventory,
particularly in the mapping. One of the weak-
nesses was the lack of large-scale drawings in
congested areas. Another was tbe lack of road
names or numbers. However, considering tùe
lack of base maps, of orientation equipment, of
e:çerienced personnel, the scope of the inventory,
and the short time in which the work was com-
pleted, it was a gigantic job, and well done. Not
only were ttre roads logged in a manner similar
to the recent reinventory, but culture was spotted
on all rural roads. Detailed sketches were made
for all the rural railroad grade crossings, and a
detailed form was completed on all structures
inventoried. Manual classification traflic counts
were made and even a truck-weighing program
was made on the count¡r roads by means of port-
able loadometer scales.

This earlier inventory gave the State its first
fairly complete map coverage on a uniform basis
and furnished statistical data which has been an

information source for numerous studies. The
original tabulations and maps depicting the county
maintained roads under the Collier-Burns High-
way Act, by which tl¡e first of the additional 3/8
cent monies under this Act were distributed, were
the resulls of this original inventory.

Later Reinventories of Rural Roads

In 1939, a reinventory of the rural roads in tl¡e
State was started, but was terminated in 1943 due
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to war problems, such as the scarclty ofpersorurel
and equipment. Ten countles were completed tn
tbis reinventory.

. The present rural road lnventory was started
in the fall of 1949, and the field work was com-
pleted in January, 1956, with all the counties in
the State being inventoried except San Francisco
a¡d the urban portlon of Los Angeles. San Fran-
cisco, being also an incorporated City, has no
rural roads. Due to the complexity and urban
characteristics of the Los Angeles area, no full-
scale inventory was attempted there.

This latter inventory had some features which,
as far as we know, obtained only in California.
These came about because of the careful study and
discussion of the defieiencies of the 1936 inven-
tory, and a careful consideration of tùe potential
use of the completed material. It was decided
th¿t the most beneficial use of the material would
be by the counties if the maps and data were ad-
justed to meet their needs. Thds meant an addi-
tional series of maps which would clearly indicate
each 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 witå the
counties was necessary in order that count¡l per-
sonnel would be familiar with the procedure and
tåe results. Not only did ttre counties participate
in tåe cost of the inventory, but county personnel
took active part in all field 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 tle Collier-Burns Highway Act
regarding tbe submission of the county-maintained
road mileage to tle Division once a year, tlis
relationship has proved very valuable.

Three Series of Maps

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

The Cæneral Hishwav Map (Fis. 1) shows the
h¡ghways and roads classified by surface t¡pes,
and shows tbe type of facilities served in the form
of the various culture symbols. No attempt is
being made by the State to keep tbis serles of
maps up to date. However, some counties main-
tain complete recordg on their road surfacing jobe
and, as the map symbols were devised to show
progressively higher t¡pe, it would be a relatively
easy matter to keep tàis 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.

59

@p-(Flg. 2) BhowE, by means of
averaga daily traffic volume groupn, the traffic
recorded on the more lmportant roads in the
county plue the trafflc count statlone and tbe
actual average daily traffic recorded at that sta-
tion. The culture is also shown on this map. In
recent years tùis series of maps has rapidly
galned in popularity since tralfice volume is one
yardstick that the layman can 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 can give the Road Com-
missioner a good picture of the traffic pattern
in hls 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
tàree-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-
c¿une a must. This map shows the road name
and./or nurnber, and whether tbe road is a count¡r
primary, county secondarl¡r or non-county road.
Once a year the. counties are required by law to
submit, to the Division of Highways, the changes
ln their count¡l maintained road systems. By this
means, it is possible to keep this series of maps
reasonably r¡p to date. Following the annual May
sr¡bmission by the counties of additions, deletions,
or changes in the count¡r road system, Head-
quarters Office of the Division of Highways cor-
rectg a duplicate copy of the autopositive film and
the tabulation describing tbe routes. Changes in-
volving the State highway system are also made
upon the county road system series as well as
changes of city limit lines.

Material Delivered to Each County

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

1. Cieneral bighway map - I print and I set of
autopositive films.

2. Traffic map - 1 print and I set of auto-



Compendium 15 Text 1

60

.------@ru-_-___' c6[affi
:reru
ærulËreru
æ ssEloru

. æ 5Aç&ru

-reru

.- ñWoru

LEGEND
¡Yal¡Gf D¡{r tuattr

: þqla

: ffils

æ lott
æ ¿S¡tæþñ

- 

@tffa

Q-!f *r.*r.,-
ìf-

$-1!( r.o,*,.wrtr'-lr-

Fig. I . Genrrol highwoy mop.

Fig.2.Trofficmop.



Compendium 15 Text 1

rt atlt ct 0l
lraol

C..c,

positive films.
3. County road system 'nFF - 1 print and 1 set

of autopositive films.
4. One-half scale reductions of the three coun-

ty maps and reproducibles thereof.
5. Composite map of county - 1 print and one

autopositive film.
6. Master tabulation of the field notes obtained

in tåe inventory.
?. List of county roads maintained, by nurnber'

narne, and length.
8. Tabulation of bridges on the county road

system.
9. Tabulation of railroad g¡ade crossings on

all the rural roads in the countY.

Uses of tåe Road Inventory Material

The uses of the road inventory material are
many and widespread; ranging from Washington,
D.C. to tàe county foreman in tbe road district.
Using tbe road inventory data sr¡bmitted by tbe
various states, tùe U.S. Bureau of Public Roads
can compile studies and reports requested by
Congress. The maps are used by the Bureau for
approvals of routes and projects on the several
Federal-aid systems. The road inventory maps
are used by many of the Federal agencies such as:
Bureau of Census, Forest Sen¡ice, Coast &

Cæodetic Survey, Cæologlcal Survey, Fish and
Wildlife Senrice, etc.
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The State Division of Highways finds many
useé for tbè material obtained tn tbe'inventory.
Material for studies and reports on rural roads
off the State highways may be obtalned as well as
specific details on a partfcular ¡'oad. The maps
are used in adva¡ce plønnl¡g for preliminary
studies of proposed routes. Composites covering
large areas can be obtained when necessary. The
traffic department finds the maps very useful for
showing traffic patterns and volumes over an
area 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
Commission, Division of Forestry, Department of
Fish and Ga.me, Civil Defense, etc.

For most of tåe counties in the State, the rural
road lnventory program has furnished them with
their first complete inventory of their road sys-
tem and a map that adequately covers tbe county.
It has put the counties on an equal basis for com-
paring sufficiencies and deficierices. Recent re-
ports from tàe counties, which were used for a

report to the Legislature on county needs, clearly
demonstrated that for tlose counties which had
the inventory data available, this Job was not only

more easily accomplished but also yielded more
realistic results.

Base Map Scales and Projections

The base map for 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 v/as enlarged to a scale of

four or eigþt inches to the mile as t'he situation
dictated. Where such enlargements were made,

the detail on the base map was kept to a rninimum'
From a road standpoint, only State higbways' Fed-

eral-aid routes and county primary roads are

shown.
The bage maps were drawn on gheets 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 oD

East¡nan autopositive film which not only makes

for better reproduction, but is a good material
for making additions and deletions.



Compendium 15 Text 2

Grride for a,

ROA'D INIVENTOR,Y
MAIVIIAL OT' INSTRI.IC TI ONS

NovEfitBER 1974

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

U.S. DEPART]IIEI¡T flF TRAIISPflRTATIfl]I

FEOERAL H IGHTYAY AD}I IÌI ISTRATIflII

11



Compendium 15 Text 2

12

TA3LE OF CONTENTS

F0RI^IAPO

** TABLE OF CONTENTS

** SecÈíon I, Purpose of a manual

**Section II. Purpose of an inventory

**Sectíon III. Organization and equipment

**Section IV. Kinds of inventories includeC in a road invenÈory

** Sectíon V. Proceciures for Cata collection

**Sectíon VI. Inventory procedure

Page

i

ill-ív
1

1

1

2

3

4
4
4
4
5
5
5
5
6
6
6
7

7

8
I
9
9
9
9

10
l_0

l_0

11
11

11
1l-
1t_

**Section VII. SÈructures carrying the road and ferries

A.
B.
c.
D.
E.
F.
G.

H.
I.
J.
K.
L.
M.
N.
0.
P.
a.
R.

A.
B.
C.
D.

Road description
Sidewalks
Closed or abandoned road-s
Impassable roads
Determinatíon of road status
To11 roads
Questionable roaCs
Drainage
Roadway structures
Off-hÍghway culture
Unlncorporated places
Private roads
Del-irniting compact areas
Reservatíons
State and county line roads
Road inÈersections and ídentification in the field
Railroaci grade crossíngs
Gradient, curvaÈure, and sight distance

Bridges and culverts
Overpasses
Tunnels
Ferries

**Sect.ion VIII. Structures over the road.
A. High tensíon línes, conveyors, and similar structures
B. Underpasses

1].1



Compendium 15 Text 2

**

**

Section

Sectíon

Sectíon
A.
B.
c.
D.
E.

IX. Rallroad crosslngs at grade

X. Mail and schooL bus routes

XI. SpecÍal nunícipa1 inventory proced.ures
Main routes and connect.ions through cíties
Other streets
Identifícation of major generators
Information from cíÈy records
Identifícation of corporate boundaries

Page

't2

13

L3
13
L3
L4
L4
L4

Appendix 1.

Appendix 2.

Appendix 3.

Appendix 4.

Appendix 5.

Appendix 6.

APPENDICES

Glossary

D.elimítation of Unincorporated Places

GradÍent, Curvature, ancl Sight DisÈance

Procedures Applícable to the Aecess of Civllian
Agencies to }filitary Installations

Classification of RoaC Types

References

l,fapping

15

19

29

33

39

47**

tv

13



Compendium 15 Text 2

14

Guide for a Road Inventory Manual of Instructions

Section I. Purpose of a r¡onual

The road inventory nanual- provldes instructlons fn the general
methods of road inventorfes to be conducted by the various State
híghway agencíes 1n cooperation wÍth the Federal Highway Adninistration.
It is not intended to answer all questions that, may arise ín the conduct
of the work, but ís meant Ëo enable employees to understand more clearly
the requírements and purposes of the varíous ínventories. The Staters
manuaL should be issued to each employee involved in the road inventory
operations. SupplenenÈs coveríng special duties or additlonal r¡ork should
be íssued as the State sees the need.

Section II. Purprrse of an inventory

An inventory is made to obÈain data for conpillng statistícs on
the mileage-and characteristics of the several types of roads, streets,
structures, and other perÈínent items within a geographie area. There
are some characteristics which can be obt.ained only by ffeld exarnination
and others which can be obtained or estimated from administrative records,
aerial photos, etc. These latter sources may requlre periodic fleld checks
to update and verlfy theír accuracy. The road ínventory constitutes one of
several phases of the highway planning process whlch is a function of the
State highway agencfes.

Arnong the uses of Èhe data collected will be the development and
updating of maps and computerized ínformation systems. The maps can
be used to show public roads outside of, and prfncipal streeÈ connections
through citíes, incorporated towns, and villages; and to locate importanÈ
structures and other off-the-road cultural features such as farm buÍldings,
dwelJ-ings, schools, churches, and other important landmarks. Conputerízed
ÍnformaÈÍon systems can lead to combined data bases which lend themselves
to more efficient and comprehensfve utilÍzatlon by all divísions of the
State highway agencies and possibly other State agencLes too.

SectÍon III. Organization and equipment

The road inventory organization and staff máy vary consíderably
from one state to another. This is because of the urany dlfferences
in geology, topograph5 meteorology, population, program goals, etc.
among the States. Each State should, therefore, nainÈain its own
inventory organizatíon so as to meet not only its own internal needs,
includíng those of loca1 governments, but also the knol¡n requirernents
for natíonal su¡nnaries as prescribed by the Federal Hlghway Administration
or other governmental agencies.
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Equipnent furnished to the inventory organization shoul-d consist
of such surveying and draftÍng tools and suppJ.ies as are determiued to
be necessary to meet the goals and standards of the fnventory. Safety
equipment must receive high priority for the inventory crew. Fleld
parties should use safety devices complying with' and prescribed byt
State law and/or admlnl-strative policf.

Seetion IV. KÍnds of inventories included in a road inventory

As with many organfzatíons, an inventory of exlsting conditLons
and services, along wiEh a history of the conditlons and services as
provided by the transportation system' is the basis for deteminfng
forecasts of the various demands of the existfng and future transportatLon
systems. Therefore, the ínventory organizatfon should be suffíciently
versatile so that it can provide accurate, comprehensive data for a
rnultítude of períodlc and special inventories related to the Staters
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 crossÍng hazard rating
5. Traffic control devíces inventory
6. Rest area inventory
7. Land use inventory
8. Ter¡ninal and transfer facilitÍes ínventory
9. Junkyard inventory

10. Billboard inventory
11. Transit inventory
L2. Bikeway inventory

In addition, there are several other Ínventorles that are becomlng
more important and whÍch should become a part of the planning process.
These include measurements of sound densitíes, air quality l-evels, and
other environmental effects of the transportation system. Further, more
specific, informatíon related to these and other inventories rnay be found
by consulting the appropriate references aÈ the end of this guide.

15
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Section V. Procedures for data collecÈion

DurÍng the early years of the planning surveys, the data eollection
procedures $¡ere sueh that a conrplete reinventofyr which in effect anounted
to a ne\r'inventory, rras made during an established cycle. Consequentlyt
líttle use l¡ras made of the data gathered during prevlous cycles when

conducting subsequent ínventories. In recent years thoughr these
collection procedures have been updated and revisedr more dramatically
by takÍng advantage of the Ínherent data handling capabÍlities of
computers and related hardware. Through applícation of coordÍnated
daÈa systems concePts, several State transPortation agencies have
esÈablished more efficient data gathering techniques. The result has
been a reduction in field data eollecÈion efforÈsr a more current and

comprehensive inventory data base, and a more effective road invenÈory
activity.

Al1 sources of informatíon should be examlned and utilízed to the
maximum extent pracÈícable. This should include such sources as official
city maps, construction records, aerial photographs, railroad evaluation
maps, public lands maPS, maPs Prepared by other governmentaL agenciesr
maintenance crew reports, and any others readiJ-y available. (Much of the
topographical and geodetic information may be obtained from the National-
Cartographic Informatíon Center. ) These sources should be used routínely
to update the inventory records on a continual basis. Efforts should be
made to establish reporting procedures from Èhese sources, where such
procedures do not presently exist, to maintain current data on a routine
basis. The data obtained from these sources should be confiroed period-
ically. This should be done by interrnittent fleld inspectlon or aerial
photography, depending upon changes ín local economic deveLopment and
populatíon grovrth, to assure that the inventory data base is reasonably
current, accurate, and comPlete.

There are several- means presentl-y available for the collectfon of
required data. One alÈernative could be to have no fÍeld crew at all,
but sirnply to rely upon a report,ing system to maíntain the records.
This may be the most efficient method, however, data fiLes nay be less
accurate and less current than wíth other methods. Perhaps the other
end of the daÈa collection alternatives l-Íst ¡¡ouLd be to reLy upon fÍeld
cre\¡rs only. This rnethod ís expensive and time consuming, but the data
should be faírly accurate and compleÈe. Other alternatives Ínclude such
methods as aerial photography, orthophoto map interPretatíon' photolog$ing'
etc. In reaLíty it wfll more than f-ike1-y be more advantageous for each

State Èo devise a combÍnation of these procedures which will be particu-
lar1y suíted to the individual State. It has become increasingly irrportant'
particularly from a coordinated data syst.ems viewpoínt, Èo be able to
locate or reference data for easy access. Therefore, in establl'shing
data collection procedures, reference shouLd be made to the publication
'Eighway Location Reference Methods. rl
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Section

A.

VI. Inventory procedure

Road descrLptlon

Ihe highway system classÍficaÈion, surface type, r¡idth (to nearesÈ
foot), condit.ion, etc., for each road lnventoried should be recorded
on Èhe appropriate form. One column should be used for each section
of road, wÍth all descrÍptive items that apply cirecked or not,ed.
A new sectíon should be nnde where a change in road characterísÈics
occurs; where county or zone lines, corPorate linits of cÍties'
vf.J-lages, reservation boundaries, etc., are crossed. All sections
should contain complete information.

Where the State has not expressed a Cifferent preference for a

nurnbering system of roads, the roads not Prevíously numbered
should be gíven a series in each State. The preferred systern is
that EVEN nu¡nbers are assigned to roads having a general east-
west dÍrectíon, starting the series at the north border of the
StaEe, and ODD numbers are assigned to roads running generally in
a north-south dírectíon, starting at the ¡¿est border of the State.

Ior unsurfaced roads and roads having irnproved surfaces of Índefi-
nite width, the prevailing r¡ídth of the traveled-way or improved
surface, as well as road Ltidth, should be noted. SectÍons between
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 shoul-d at least include
station-to-station llnits of the restricÈíon anC the distance from
the road shoulder to the restriction. Photographs should be taken
of especfaLLy hazardous road conditions or at strucÈures, railroad
crossíngs, or íntersections where uncollmon situations are found.

Sidewalks

!'lhere a sídwalk or bícycle path of 500-foot length or more exists
(outside corporaËe lirníts of cíties' towns, boroughs, villagest
or delinited areas), its beginning, end, location on right or
left, and kínd should be noted.

Closed or abandone<l roads

I^lhen a road is closed by a fence or any oÈher obstruction ¡¡hicir
appears to be for the purpose of closíng the road permanently,
the inventory should stop 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-
tlon appears to have been used recently. It should also be noted

B.

c.

17
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D.

on the fíeld forn if the road ís bordered by fences, or shows other
evfdence of having been a publíc road at one time. This does not
apply to roads open to the public which have gates across Èhem to
retain livestock.

Impassable roads

For those roads noacle irnpassable by seasonal climatic conditions,
consideratíon should be given to scheduling field operations at
the most favorable tíme in the interest of safety and efficiency.
I^,rhen, despÍte best scheduling efforts, it is necessary to inven-
tory temporarilf impassable sections of roads, measurement may be
nade by a tape or by pacÍng.

Determínation of road status

The field party should obtain all fíeld data necessary to deter-
míne whether or not a road Ís 1egally a public road, but the
actual determination will be made by staff personnel only after
legal and adrninístraÈive responsibilities have been established.
However, where a road is not shown as a public road on the map,
loca1 inquiry should be rnade for facts to aíd in determining
its public or private status. The notes should show the infor-
mation used as a basis for the invent.ory of such a road.

Toll- roads

If a road is a to11 road, record in the ínventory noÈes the name
of the road, if any, and v;heÈher it is operated as a public or
private facÍlity. Identify it as a toll facílity and ínventory
iE as any oÈher road woulcl be ínventori-ed.

Questionable Roads

I{here roads appear to be public but are not shor^m on the rraps
furníshed to the fieLd party, their locatfons should be shon'n
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 of¡en so that the general course may be
approxímated and complete notes ta!:en in relation to other rural
roads which are shoçn on the nap. Occasional tie-in to fixed
objects should be made where possible. The status of such roads
(public or prÍvate) will be determined ín the office at a later
time--before they are included as public roads. Where the course
of a road is found to be substanLially different from that
appearing on the map, other corrections should be made on the
large scale uap. I^Iith maps updated from aerial photos, fÍe1d
party work of tìris nature should be minimal.

F

F.

G.
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Il. Drafnage

CuLverÈs and nlnor st,ructures wlth a clear opening fron 3 feet up
to and includLng 20 f.eet may be inventorled. If these culverts
and ¡ninor structures are f.nventorled, information on the st.atÍon,
dl.rection of flow, maËerials, type, and sizes should be obtained.
A1so, show roadway width when lt is less than the norrnal width
of the road. For culverts, record whether pipe, box, arch, or
other.

Roadway st,ructures

Structures to be invenÈoried are all bridges, both free and t.o11,
that meet the AASHTO definition of a bridge as given in AASHTO
Highway Deflnitions, adopted Ln June 1968. This publicatíon
defines a bridge as follows:

A bridge 1s a structure including supports erected
over a depressÍon or an obstruction, as water, highway,
or raLlway, and traving a track or passageway for carryÍng
traffie or other movLng loads and having a length measured
along the center of roadway of more than 2C feel beÈween
undercopings of abutments or spring llnes of 4rches or
extreme ends of opening for nultÍple boxes or pipes where
the clear distance between openings is less than half of
Èhe smaller contiguous opening.

All other structures crossing over or under Èhe highway whích
serve public or private properties will also be inventoried.
Bridges which have lirnitations in cerÈain characterístics from a
defense highway vÍerryoint should also be Lnventoried. Refer to
Volume 4, Chapter 7, Section 2 of the Federal-Aid Highway Prograur
Itanual for further informatíon. The Ínventory of these structures
ls descrÍbed under Section VII, SÈructures carrying tire road and
ferries, and under Sectíon VIII, Structures over the road.
(Refer also to the Bridge Recording and Coding GuiCe.)

Off-highway culture

Structures and other items off the road that nay be inventoried
include: fann units, dwellings, scirools, churches, public
meeting houses, publíc ccmeteries, hoteJ-s, resorts, tourist c¿rmps,
stores, ní1Ls, factories, canneries, mines, ball parks, fairgrounds,
publlc and private golf grounds, country clubs, railroad stations,
junkyards (classified as eiÈher 1. refuse, garbage or trash dumps,
2. autonrobile graveyards, 3. scrap metal, 4. scrap building
naterial, 5. saníÈary fílls, ot 6. other), and other culture
outside of cities, incorporated Èo-"¡ns, and villages and urban

I.

J.

19



Compendium 15 Text 2

20

K.

compacts ser'¡ed by the road being inventoried (not inventorr.ed
on another road). To avoid duplication where a feature is located
at a road fntersection, the feature should be LnventorLed on the
road fron whlch the prlncLpal entrance leads. rf entrance Ls from
both roads, the one of meJor l-mportance should govern. I{trere this
distlnction cannot be nade, the Ítem should be Lnventoried from
the road Juclged more important.

Unincorporated places

rn the case of uníncorporated cormrunit,ies, the principal routes
through the v1llage and all- side roads and streets should be
l-ogged with respect to length, width, typer and condítion of
surface, and inventory taken of the cultural features on each
road or street where such is desired by the state. The ntrmber
of d¡¿elllngs, stores, etc., in each block should be sho¡rn
separateLy on each side of road if blocks are defined; if blocks
are not defLned, this information should be reported for each
tenth of a n1le; dwellings, stores, etc., should be shorsn '
separat,ely. rnventory 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 harnlets and crossroad settle-
ments, however small, should be recorded in the notes by local
name and odometer reading. I,lhere necessary to clarify the record
in densely settled sections, a sketch should accompany the fíeld
notes.

Private roads

Local roads and streets in suburban subdivl.sions, unlncorporated
company-owned ¡nill Lowns, etc., should be logged as described
above, provf-ded they shor.¡ evidence of belng lega1_Iy opened to
unrestricted publfc use. hlhere it ís known that rnafntenance
is actually perforrned by private property orùners, this shoul-d
be indicated.

where Ít is not pracÈicable to arrange an advance investigation,
the roads should be logged. Flnal adjustment can.be made later
when the work ls reviewed and prlvate roads, which fn the ffeld
work were consídered open to public use, can then be placed in
theír proper category.

L.
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M. Deliurlttng comPact areas

In many States, all of the urban comunities are not incorPorated
or the corporation includes the enËire township (town Ln New
England) or an extensive arçra predoninantly rural ín character.
The deliniting of such urban areas by establtshing urban-ruraL
boundary zones should be done in advance of the inventory Party
and a sketch map showing the llnits of the area establ-ished as
an urban compact. However, unknown new develoPment uay require
the extension of the urban boundarles beyond those shown on offlce
records. The inventory shouLd identify and delÍnit such extenslons.
The inventory of cultural- feaÈures can then be sÈopped 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 onltting the item of culture. Stationing, surface tyPe'
and v¡idth of both through highways and local streets'Dust be re-
corded so as to make possible the preparatl.on of nileage tables for
each adminÍstrative system within these areas.

Delirniting is to be done for all unincorporated urban compacts
which have an estimated popul-ation of 800 or more, or Ín places
r,¡here there are 200 or more houses spaced sufffciently close to
form an urban type of development, The procedure is more fully
described in Appendíx 2.

Reservations

Except when othenrise advised, aJ-1 roads usually open for the use
of the public in State and Federal reservations should be inven-
toríed. Reservations v¡ill be designated according to standard
classification as follows:

National Forest*
National Park
Military Reservatlons and InstaLlations
Indían Reservations
OÈher Federal Reservation (indicate klnd)
State Jurisdiction
Local

* Forest development roads
Forest llighways. Purely
ment roads should not be

should be distinguíshed fron NatÍonal-
timber access or other forest develop-
included.

I

N.
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o.

The General Staff , U.S. Amy, has furnished copies of rfProcedures

Applicable to Access of Civilfan },lapping Agencies to Military
Installatl-ons.tt These instructions cover Army, Navy, and Air
Force operations and are included in Appendix 4.

State and county line roads

All roads on State lines should be invenÈoried but no off-highway
culture need be noted beyond the border of the St.ate under inven-
tory. In the case of a road on a county line, a cornplete inventory
should be made when the road is on the north or west boundary.
I,lhen the road is on the south or the east boundary, íts Ínventory
rnay be left to the inventory of roads in the adjoiníng county.

Road íntersections and identification in the field

At road junctions and intersections, the directlons of the other
road or roads in relation to the centerline of the road being
t.raveled can be shov¡n in the notes by single lines intersecting
the ruled centerline at angles approxirnately agreeing with the
angles formed by the intersecting roads. If each of the inter-
secting roads Ís designated by a number on the map provided, or
a number has been assígned in accordance r^rith the ínstructions
above, these numbers should be noted on the línes representíng
them in the notes. If the junctíon or intersectíon is definitely
identífiable by name, such as the name of a village or erossroads,
the name should be recorded at the plotted point in the notes.

Raíl-road grade crossings

All railroad grade crossings should be ínventoried. DeÈails of
Ínformation to be obtained are given in Section IX, Railroad
crossings at grade.

Gradient, curvature, and sight díst.ance

The Ínventory of grades, curves and sight dÍstances wil-l- ordi-
narily require fíe1d parties who have receíved special training
in the care and use of specíally equipped vehícles. DetaiLed
instrucËíons are contained in Appendix 3. It must be recognized
that this actÍvity is hazardous and safety precautíons should
receive particular emphasis in the conduct of this work.

P.

a.
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Sectlon

A.

VII. SËructures carrying the road and ferries
a

Brldges and culverts

The Location of all bridges, as covered in item Ir Roadway
sËrucÈures, under SecÈion VI, should be indícated on the note
sheet and the direction of stream flow should also be recorded.

Structures neeci not be remeasured when an examination of
existing records reveals no significanÈ ciranges. The infor-
nation for new structures, especÍally the large structures,
should be obtained fron p1ans. The necessary descriptive
information and din¡ensions should be entered on the appr'opriate
f orn.

Other ítems to be noted rnigirt include:

1. I^Ihere there is evidence that tire waterway opening is
inadequate, a concise descrÍption and the locatíon
should be recorded.

2. Bridges consisting of two or more spans should be
briefly described where necessary co clarify the
foregoing data.

3. A complet.e phot.ographic record of all structures
is desirable.

B. Overpasses (Itighway over railroad or another híghway. )

1. Name of raílroad or híghway crossed, structure number, if any.

2. llumber of railroad track-s, or traffic lanes on road below if
brldge is over highway. (Where lanes are nor marked, show
width of surface or traveled-way. )

3. Type of bridge, length of strucÈure, clearances, brief
descriptions, year built, condition, etc., (refer to Bridge
Recording and Coding GuiCe).

V See also HPPM,
brldge records

Voh¡me 2, Chapter III, for specÍal instructions
for defense requirenents.

10
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C. Tunnels

Obtaln the ínfornatlon ineluding length of structure and roadway
cLearances, both vertical and horizontaL. rf tol-1, so note.

D. Ferrles

Record ín the Ínventory notes information as foIlor¡s concernlng
all ferries rvhich provÍde service for motor vehicles:

1. Estimates of width of stream at low hrater. Thfs infor-
mation need only be approxirnate and it is noË necessary
to make stadia measurements or otherwise delay the pro-
gress of the party in obtaining it.

2. I.,4rether to_1_1 or free.

3. Type of protection for approaches. Use classífications
as given in Section lli.

4. hrhether irublicly or privately operated.

5. Frequency of service.

Section VIII. Structures over the road

A. High tensíon 1ines, conveyors, gnd símilar structures

The locations wirere high tension 1ines, conveyors, or simiLar
structures cross over the highway should be recorded on the
approprÍate forn. The nínimum overhead clearance should be
noted. except. that â11 vertical clearances greater than 13 feet
may be reported as 1Br*. rt is not necessary t.o note local
posrer lines, telegraph, telephone, or guy wire crossings except
where Èhey have a minimum clearance of 18 feet or less above
the road.

B. UnCerpasses (Highway under railroad or anoÈher road.)

Refer to item B under section vrr and to the Brfdge Recording
and coding Guide. llowever, special handling is required when
the highway underpass is incídental to the main function of the
overhead bridge. An example of this rníght be an interstate bridge
aeross a rnajor river and a mÍnor roadlay along the ríverfs edge.
This underPass rvould be of a combíned type or serve a dual function.
rn this case the inventory should glve information on the span
or¡er the highway only.

11
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Section IX. Railroad crossings at grade

Conslderation may be given to the preparation of a seParate manuaL

of lnstructions for use in railroad grade crossing data coll-ection.
For the performance of this specíal work, the furnishing of additional
instruments and surveying equipment to fieLtl partles may be warranted.
As a minimun, the inventory should at least meeÈ the requfrements of
the Procedures Manual, NatÍonal Railroad-Highway Inventory. Of
parËicular concern in the inventory should be sight dfstances.
ObJects restrictíng sight distances at points 300 feet from the
crossing up Eo 2r000 feet, as measured along the railroadr should
be locaÈed and sketched. Any bulldings or other structures suffi-
ciently close to the crossing Èo be affected by a future grade
separat.ion or to cause further restríctíon of view as the car
approaches closer to the track from the 300-foot point should be
noted. Approximate dístances to road and track should be recorded,
noting the kind of obstruction such as a barn, depot, embankment,
t.rees, etc. If the clear view along the raÍlroad track is 21000
feet or more, it is not necessary to measure the length of this
view. In such cases, the view can be recorded as ttunllmited.tt

IË is entirely possible that the víew may be greatly restricted
at a point 300 feet from the raílroad, but beeomes much improved
or ttunlfmÍt,edrr aE a point closer to the railroad. If such a con-
dition exísts, record should be made of the distance from the
centerline of ¡he railroad to the poÍnts on eÍther side (no closer
than l-5 feet to the center of the nearesÈ måín lrack) where greatest
síght distance rnay be obÈained; and if it becomes unlÍrnited, show
the points where this first occurs when approaching the crossing
nearer than 300 feet. The vler¡ dístances in both directions along
the railroad from these points should be noted. In order to identlfy
the crossíng lat.er when reports are receÍvèd from the railroad
covering nu¡nber of traíns, accidents' etc.r it is imPortant to
reference the location wherever possíble Èo Ehe National Railroad-
Highway Crossing Inventory Number which is posÈed at each crossing.

I{hen deternining the sight disÈance fron the survey sheet to a
crossing $rith a side track between the observer and the maín track,
the clear síght dístance, as limited by fixed objects other than
standing (or moving) railroad cars, should be obtained and. reported.

In many cases, other streets int,ersect the survey street wíthin
300 feet of the crossíng. Often these sEreets are ímportant
thoroughfares and the angle of intersection rnay be such as to
constLtute a through route across the railroad. Ifhen the highway
traffic crossing the railroad is distributed over two or more
streets that intersecÈ within 300 feet of the crossíng, seParate

L2
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sight dístance records should be obtalned for each street carrying
a substantial share of the trafflc Ínvo1ved. Intersecting streets
that carry a sna1l proportlon of the totaL trafflc over Èhe crossing
should not be consídered..

Section X. Ma.1l and school bus routes

One obJectíve of the road inventory is to prepare county maps
on whfch may be shown all roads used as maíL and school bus
routes. It may be found deslrable to collect thLs informatÍon
in the ffeld, or at least have a fleld check of the data furnlshed.

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

Section XI. Special municipal inventory procedures

A. Main routes and connections through citíes

Federal-aid primary, Federal-aid secondary, state primary, and
U.S. nunbered routes through all incorporated places should be
logged, and the surface type, width, condition, and the n¡mes
of the streets inventorLed recorded. Surface types should be
designated according to the let,ter classifícations in Appendix 5
and widths measured between curbs. hlhere there are no curbs,
the widths to be shorvn should be those normall-y avaLlable for
use by moving and parked vehicles. Any local street which pro-
vides a through connection r¿íth any of the above descríbed
routes within a city should be logged, and surface types and
wldths recorded. However, no roads or streets within the cities
should be logged, where required data may be otrtained fron city
records, urban planning commissions, or oÈher locaL source.

B. Other streets

ïn addition to inventoryíng maín routes and connectlons, al_l
other streets within íncorporated urban co¡n¡uníties should be
logged. This phase generally wÍll be separately prograrnmed
and wíl1 include logging of all other streets, alleys, and
public vraysr ín cities, vÍ1lages, and other incorporated
cormnunities, with sufficient informaÈion obtafned to enable
a large scale map to be drawn showing Èhe complete network of
streets, major water courses, and railroad lines. All streets
should be identified by narne when the informaËíon ls available.

13
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It will not be necessary to take width measurellenËs on the
I'otherrr streets. lYpes should be recorded as in Appendix 5.
It will- not be necessary to measure brLdges and raLlroad
crossings on these streets unless the State so desires.

Identifieatíon of urajor generators

Urban areas have been placing increased demands upon the Statest
híghway agencies. Arnong these demands ís the requirement to
ídentify and locate major centers of actlvity. These centers
play an inportant part in the overall system design for an urban
area and, therefore, it is important that urban planners know
as much about them as possÍble. Some exampl-es of the kÍnds of
activities to be identified and located are: civíc centerst
sports arenas, hospiÈals, universities, shoppl-ng centers, air-
ports, etc. The infor¡nation needed will at least include
sufficient data to describe the type, location, and size of
the activity being inventoried.

Tnfor¡nation from city records

To the extent that the ínfornation 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 díspensed with. Care should
be Èaken, however, to see that nileage statistícs for the cÍty
are complete and current and that naps have been brought up-to-
date in respect to the streeÈ layout and other features.

Identíficatíon of corporate boundaries

The location of the incorporated area boundaries should be
noted. lltrere the ínventory Ís to end at a county, village,
township, or city líne, and such líne is not marked where it
crosses'the rÍght-of-way or roadway being fnventorled, the
invenEory wíll be cont,inued to a street, road, or sÈructure
r¿hÍch wÍ1l permit the boundary line to be tfed in r¡ith the
locatÍon of the structure or intersecting road. Where necessaryt
a map may be used to scale the distances from a known inter-
section, or structure, to the boundary in question.

D.

E.
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Guidelines for
traffic counts

on county roads
EucaN¡: R. Russerl

Research Engineer
and

JnaN E. Hrrrm
Research Engineer

INTRODUCTION

1. General: Every county should have some sort of traffic counting
prograrn. Traffic count data, properly obtained and analysed, is
essential to a sound road-planning program. It puts planning and
decision-making on a realistic, factual basis. It takes much of the
guesswork out of the question : "Where should funds be spent ?"

l\4oney for roads and streets must be spent in such a way that a
rnaximum number of road-users wili benefit. As ¡oad and street
rnoney ahvays seems to be in short supply, it must be apportioned
carefully. Only by having knowledge of the volume of traffic served
by each road in a county can it be properly classified or grouped so
that the proper apportionrnent of funds can be made to it or its class
of road.

Obviously, all roads cannot be built to superhighway standards.
Low volume roads are properly built to lower standards that are
adequate for the volumes 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 of establishing
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 trafÊc variations throughout
the year. It may be useful to establish a counting program to deter-
mine changes in travel patte¡ns on routes within a county. Informa-
tion in regard to vehicle-miles of travel within a coutìty is very im-
portant and cannot be determined without information on traffic
volumes.
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A 1965 study (l) was conducted to estimate vehicle-miles trav-
eled on county roads throughout the state. Information of this type

is useful for good planning and should be updated periodically-
S-year cycles are common-to be of continued value. As stated in
the report of the above-mentioned study: "The counties, however,

have little traffic volume data and a poor base on which to calculate

vehicle miles of travel on county ¡s¿d5"-is still applicable (in 1971)

to most counties. A continuing program of traffic counting and data

collection is needed to keep this information current and useful'

2. Purþose ønd Scoþe: This manual has been developed to provide
county highway personnel with guideline procedures for counting
traffic volumes. While the emphasis is on county roads, the procedures

are equally applicable to any highway, road or street; therefore, city
street and state highway personnel may also have an interest in the

guideline procedures outlined herein.
The section on "Trafñc Count Planning" discusses general con-

cepts of traffic counting and establishment of counting stations to
obtain data for both immediate uses and long-range planning. The
several types of traffic count stations necessary for the efficient col-

lection of traffic 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 "Analysis of Data"'presents specific examples for

converting typical portable-counter data to a¡r ADT value. These
examples demonstrate 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 rnake 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. Acþnozaledgements: Some of the general concepts on traffic
count planning have been adapted from "Traffic Volume Counting
Manual," prblished 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, ISHC and Dwight Kay, traffic equipment technician, ISHC,
for their valuable discussion of problems associated with the use of
automatic counters. Much of the section, "Common Problems" is

based on suggestions by Camardy and Kay on this subject.

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

Streeter Amet Corporation.

TRAFFIC COUNT PLANNING

1. General: Planning a traffic count program for a county highway

department shotrld 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,

(c) the traffic data and information already available from the

ISHC that has direct use and application to the county traffic

study, 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 nornrally collected by the county highway
department.

2. Tyþes of Traftc Count Statiors.' Traffic cottnt 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 trafüc 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 Støti,ons: This is sometirnes referred to as a
"p€rmanent" 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 long
periods of time-usually several years. Assuming proper functioning
of equipment, continuous count stations provide a true record o1.

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 fo
other route locøti,ons høaing similar trøael, chørøcteristi'cs. 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 l-State Roads in Most Rural Areas
Travel Group II-State 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 avâilable
in the future.
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lMith the amount of data available from the several continuous
count stations of the ISHC, it is not anticipated that county highway
departments will have any immediate need to establish any continuous
count stations.

4. Monthly Count Statiors.' This is a station or location where traf-
fic counts are taken at intermittent periods of time and on a periodic
schedule that divides the year into equal parts. Here in Indiana,
monthly counts are taken by the ISHC at selected stations with port-
able traffic counters for a period of seven consecutive days .during

each month of the year.
Each monthly station is matched, if posible, with the travel char-

acteristic of one of the continuous counter groups. The monthly
counts are often taken on routes where a unique monthly change in
the travel characteristics is known or anticipated, such as on high-
ways serving resort area travel.

The ISHC currently operates monthly counting stations at ap
proximately 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 col-
lected and record form is shown as Appendix C.

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

5. Coaerage 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 of
counting 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 Period,s: 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-
age24rhour 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,

Monday through Friday. The ISHC recommends taking
them Monday noon through Friday noon. Monday morning
and Friday afternoon are excluded as being not representa-
tive. Thus, the ISHC bases its average weekday on four
days, designated as l\{onday through Thursday on ISHC
records.

(b) Count Metltod: 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 l2-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 l2-hour) which may be taken anytime.

(c) Støtion Spacing: The number of count stations needed
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 volunres along a route do not vary
more than l0 percent, coverage count stations may be located
at longer intervals. Likewise, where changes in traffic volume
are evenly distributed over a series of consecutive 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-

I
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lap" station can be used for control.
layout below;

First Count
1234

For example, in the

County Seat
4567

Second Count

let's say we have fottr 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 "wroíg," e.g. an unusual day caused by a farm
auction or sirnilar unusual trafifrc 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, eaoltnting data in this matter requires erþerience'

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

partments in setting up coverage counts should be concen-

trated on the county arterial system of roads (mainJine), 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) Reþeat Cycles: Once underway, a coverage count progr¡un

should be periodically repeated. In fast-growing commu-

nities it may be warranted to rep€at the coverage counts an-

nually. The 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. Trøfic Count Dq.tø Aztøiløble from ISHC.' As previously noted,

the Indiana State Highway Commission's Planning Division collects
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and compiles extensive data and information on tra.ffic statistics. A
considerable amount of this data has direct application to a trafrc
count program for county highway departments. fn most cãses,

traffic counts are available for a portion of each county's highway
system. The following categories of data and information are on file
and available to county highway departments.

(a) Continuous Count Datø: Monthly adjustment factors are
compiled f.or 28 continuous count stations over the state.
Their locations 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 reports 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 e¿ch 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 area, rural, suburban, etc.

(c) Coverage Count Datø: T¡affic counts are taken on all of
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. However, the county traffic maps are not in a repro.
ducible form and the county highway department desiring
this data for its county must provide a person to 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.

ANALYSIS OF DATA

l. GenerøI: 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
tluration must be considered a sample. Samples of any dûration, 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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Presented below is a means of estimating the AADT from a
count for a ZÇhour period obtained with a minimum of time and

efiort. 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 a 24-haur count to obtain meaningful
results, appropriate factors are necessary. These factors are gener-

ally based on available continuous counts of the ISHC that are

accurate.

2. Vs.rintions of Trafic Counts: Traffic volumes are subject to
cyclic variations, such as monthly, daily and hourly. On any given
route the cyclic variations reoccur over and over and are predictable

with relatively high accuracy as long as the basic character of the

travel on the route does not change. Likewise, all routes with similar
travel characteristics will have essentially the same cyclic variations.
Thus, if the pattern of variations is known on any one route, factors
obtained from these variations can be applied to all other routes with
similar travel. The nature of the cyclic variations and what is meant

by "similar" travel, along with an example or two, will be explained

further in the following paragraphs.

3. Monthly Voriøtions: The monthly variation is generally very
predictable and reflects seasonal weather as well 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 winter
months. 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. Vøriations in Cyclic Pøtterns, a Word of Coution: It must be

recognized that daily traffic counts can be temporarily inflated by
certain local events or conditions and thus not reflect the actual
AADT-for example, special events such as a state, county or local
f.air, a football game, etc. Volume counts taken during such activities
are not average and the application of average factors is not appro-
priate. These conditions are best known locally, and no volume
counting for calculation of AADT should be done during such un-
usually 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 any
other highway where monthly factors are available. If this situation
exists, special monthly counts on one or more ¡oads 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 different variation than on state roads.

ISHC 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 l. Factors can be
used from the particular curve in Figure 1 which is similar to the
local road for which the AADT is desired.

6. Indianø State Highzvøy Commission Føctors: As previously ex-
plained, factors available from the planning section of the ISHC can
be used to adjust a count taken on any day of the year to an estimate
of AADT.

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 7M7-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. Calcula.tíon 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

s65

: Average Annual Daily Traffic

An average Z4-hour count for a month is for the days desired,
i.e., average weekday, average Sunday, average Friday, etc. As an
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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 z 7O74-A
*No. Day *Total **Ann. Ave24Hr.
Days Groups Traffic +Average Traffic Count t**Factor

4 Sundays 714 t78
227
274
26t

æL
?ßL

281
281

r.579
t.238
t.026
r.077

19 M-T-W-Th 42t8
4 Fridays 1ú7
4 Saturdays 1047

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

t*+ 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
lDifferent Route-Sintila.r Traztel Groupf : 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? -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:

D"y
Groups

Route B
24-Hour

Count
Estimated Annual Average

Factor Z4-Hour Traffic

Sundays 180

M-T-W-Th 220
Friday 300
Saturday 2æ

t.579 2U
t.238 300
t.o26 308
r.077 æ0

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 "ans\ryer" to this question lies in

¿t5
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studies that have bee¡ made of "daily" variations, and it is answered
in the next two sections.

9. Døily Variøtions: A second cyclic variation is the variation from
day to day within a lveek. The traffic volume used for most purposes
is the traffic volume for the average weekday. The ISHC eliminates
Monday morning and Friday afternoon as not being typical and uses

the four-day period from Monday noon to Friday noon, which they
refer to as the Monday-thru-Thursday average. The weekday pat-
tern reflects work and business traffic and is quite similar from week
to week.

If one assumes that the average weekday traffic in any week is
adequately eStimated by a 24-hour count made on any weekday, then
one can use the above calculation method to estimate the AADT of
a particular road from a Z4-hour traffic count. Such an assumption
is typically adequate, for as noted in numerous studies (2) the daily
trafi6c volume for each of the weekdays of a week is very similar.

lO. ll,Iinimum 49-Hour Count for Portøble Counters: As stated
above, any 24-hour weekday count should be sufÊciently accurate for
county road volumes. However, when automatic portable machine
counts are made, an average should be determined by leaving the
counter with a twice-a-day check for a minimum of 48 hours during
the period Monday noon-Friday noon. As noted previously, this
procedure makes it possible to spot "false" inputs or erratic counts
for a given Z4-hour vueekday period. The longer the period counted,
or several periods spread throughout the month, the more reliable
will be the "average weekday." Or, to coin a phrase; "the more
average the average weekday is, the more reliable will be the estimate
of AADT."
ll. ISHC Factors for County Roads: The following factors are

reconrmended for use with volume counts taken on typical rural
county roads in Indiana:

LOW VOLUT,ÍE
(less than 500 ADT)

Based on Sta 7M7-A on cottnty road in Rush County (1970)

J"t
Feb
Mar
Apt
lVIay

June

Factor
1.10

1.01

0.96
0.99
0.99
0.94

Jul
Aug
Sept

Oct
Nov
Dec

Factor
0.86
0.94
1.00

1.01

t.04
r.2t
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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)

J"rt
Feb
Mar
Apt
M"y
June

Factor
1.31

1.18
1.08

0.93
0.%
0.92

Jul
Aug
Sept
Oct
Nov
Dec

Factor
0.96
0.94
0.97
0.93
0.%
0.99

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

Indiana state highways (1970)

J^n
Feb
Mar
Apr
M.y
June

Factor
1.24
t.20
1.09

1.06
0,94
0.84

Jul
A.tg
Sept
Oct
Nov
Dec

Factor
0.80
0.81
0.91
0.9
1.04
1.09

The factors given in Appendix B, Foctors to Erþand Z4-Hour
Ií/eekd,ay (Mon., Tues., I'I/eil., Thurs.), Volumes to AADT for
"Local Roød,s in Rural Arez;" 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, niay be 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.

L2. Deaeloþing Local County Road, Fottors: 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 prir'nary purpose of monthly count stations is to
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develop factors for roads with certain traffic volume variations wlüch
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 assigtr,

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
ñt other ISHC 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 ZÇhour period. Thus, short counts for a portion of
a day may be "expanded" with reasonable reliability to cover the full
Z4-hour period. This section outlines some short count relationships

that are sometimes used in traffic count programs.

2. A Word of Cur'tion: Under certain conditions, short counts

taken manually ofier some advantages from an efficiency standpoint
(time-saved) ; however, they are subject to the vagaries of human

error and behavior and ofier 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. Hourty Vøriations: 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 Z4-hout 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 hourþ vari-

ation on county roads difiers little from state highways or city streets,
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except that county 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 lor all three of the

state's continuous counters on county roads.

4. Twehte-Hour Counts: Instead of 2Lhour counts on all countrv

roads, a shorter time could be counted and a factor applied to extra-
polate this value to a?4-hour count. It should be noted that the relia-

abitity 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.-., the results

should be entirely acceptable. Normally, such l2-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 difÌerent tra.ffic patterns, such as in or near a

town, typical rural, resort areas, or in the vicinity of any specific

traffic generator that could cause shifts in the normal pattern. Short

counts would then be made on the same day as the Z4-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

Z4-hour count, a l2-hour volume from 6 a.m. to 6 p.-. at that station

includes 70 percent of. the 24-hour count. (70 percent assumed)

EXAMPLE:
(r) Unadjusted 7?-hour weekday count in J,tly : 1000; then

to extrapolate l2-hour counts, representing 70 percent of the

volume to the 24-hour count, multiply by IN or 1.429.

70

To get the 24-hour count, unadjusted for monthly variation,
multipty 1.429 X lOæ: 14Ð.

(b) The monthly adjustment factor for weekdays in July :
0.834. Now multiply the estimated 24-hour count of l4D by the
monthly factor to obtain an estimated AADT. AADT : 1429

x 0,834 : 1192,

49



Compendium 15 Text 3

50

l7

The 70 percent figure used above was more than a guess.

Based on the 1954 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 percent of their 24-how traffic volume.

5. Eight-Hour Counts: In a more recent study, eight-hour manual
counts were taken ( 1). The traffic volumes were counted between

the hours of 8 a.m. and 12 noon and lrom 2 p.m. to 6 p.m. An
expansion factor was obtained for some counties to convert the eight-
hour counts to Z4-hour counts. It may be worthwhile to explain how
these factors were obtained.

"Five hourly 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 highway traffic. The total recorded count for the eight
hours corresponding 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
HERPIC Bulletin No. 9, "Annual Travel on County Highways of
Indiana."

The 24-hour expansion Factor (F) u'as computed as:

F : A; where:

B
A: total Z{-hour count (sum of five machines)
B: total recorded count (sum of five machines)

for the eight hours corresponding to the
eight hours of manual 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
Brown
Clay
Dearbor¡r
Dubois
Elkhart
Fayette

2.U
1.95

2.02
2.U
2.æ
L%
2.W

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 (the eight hours specified above) will
give the 24-hour count.

6. Variations Bøsed on 1969 ISHC Døta: Figure 2 shows the

hourly variations calculated from 19ó9 data on file with the State

Highway Commission on the following three routes:

Sta. No. Location AADT

( 1) 73-A On old US 41 no. of Vincennes 1688 (High Vol.)
(2) 34-A On county road in Allen County 1053 (Interm. Vol.)
(3) 7M7-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 Trañc

Sta. Volume Daily Traffic 7 a.m.-ll a.m. 8 a.m.-12 noon

No. Class 6 a.m.-6 p.m. 2 p.m.-6.p.m. I p.m.-5 p.m'
(12 hours) (8 hours) (8 hours)

73-A High
34-A Intermediate
7047-A Low
Average

77.5
71.9

75.2
75.r

55.2

51.8
54.0
54.r

50.3
47.2
54.6
49.6

These values are typical of those reported in previous studies.
'Where more reñned data is not taken locally, they can probably be

used for typical rural county roads in Indiana.

7. Use ond, Aþplicøtion of Short Coants: 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 o{ 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.
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OPERATION OF PORTABLE,
AUTOMATIC TRAFFIC COUNTERS
l. Personnel: One point must be stressed from the beginning. The

traffic counter is a precision instrument and MUST be treated as such

by county highway personnel. Also, no set of instructions or list of
how-to-do-it items will substitute for experience. Of course the in-
struction manuals should be STUDIED--as a starting point-but
EXPERIENCE is going to make the difference between reliable

data and poor 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

enrployee "qualified" until after about three months of informal
training. He starts out in the traffic counter repair shop watching a

unit being torn down and put back together. This is followed by a
period spent as an observer with an experienced fieldman' In the next

phase, the new man does the field work u'ith 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 com-

bining the traffic count program with other t¡affic-related functions

such as records on traffic control signs, maintenance of traffic con-

trol signs, accident records on county roads a¡rd school safety pro-

grams. In øny went, it rnust be rementbered thøt if the couttt data,

are to be worthwhile, somc one þerson or o, very f aa þersons shouJd'

be assågned to the oþerøtion. Counties should not læk upon the task

of using portable counters as something one can do when there is a
slack in his regular *ot¡-"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

thet.nselves and highlights fron-r the nranuals of operating instructions

which are available with the counters. The discussion is not intended

to be a substitute for the manuals. The manufactttrer's operating

manuals should be studied as a starting point.

2. Portable Autonw.tic Counters: The following description is an

adaptation from "Installation and Operating Instructions for Trafi-
counter"+ preparecl by Streeter Amet Company (3). It is intended

only to acquaint the reader with the machine's components.

+ Reg:stered Trademark.
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(a) General description: There are two types of counters:
ls-MI¡{UTtr COUNTER-prints every 15 minutes and re-

HOUR couNrER ji:,i,äi äilil;:'"'. ,"-
sets to zero

There is only one basic difference between the two types of units.
The l5-Minute Counter, prints the total units counted from the be-
ginning of the hour to the end of each lS-minute period and resets
to zero at the end of the hour. The Hour Counter, however, prints
only the total number of units counted at the end of each hour and
resets to zero.

The lS-Minute Counter offers certain advantages over the Hourly
Counter, mainly because it records counts for a shorter tinre interval.
The l5-Minute Counter makes it easier to spot "false-inputs," er-
ractic machine operation and irregularities in traffic flow. Likewise,
the i5-Minute Counter is better suited to peak volume studies. The
l5-Minute Counter is therefore reco¡nmended since it will better
serve the overall needs of county traffic-count programs. The ISHC
uses 1S-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. Hourly totals are pçinted on a continuous strip of paper
(See Figure 5) which is removed from the machine and the figures
transcribed to permanent office records.

A vehicle wheel passing over the sfi-inch rubber tube closes a pneu-
matic switch which actuates the counter mechanism. The rubber tube
nrust be placed on a hard, reasonably snrooth 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 Z4-hour counts repre-
sents the average amount of work that one man can accomplish in
a day.

(l:) Description of Com.þonents; The following description
should help acquaint the reader with the general principles of the
operation of a counter.
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ROADTUB E-transmit air-impulses to diaphragm

The roadtube consists of a length of heat-resistant, gum-rubber

tubing. As tires from vehicles pass over the roadtube, they create

pressure waves which pass through the tubing to the diaphragm

assembly located in the traffic counter. \Mhen replacements are

needed, standard tubes meeting the manufacture's specifications

or ISHC specifrcations must be ttsed. The ISHC uses a hose

with an inside dian-reter of about fu", a little larger than the hose

supplied with the machine; however, it meets all other specifica-

tions. (See also ISHC specifications for purchase of Rubber

Traffic Tubing, page 38.)

DIAPHRAGM AS SEI\[BLY-converts air-impulse to electrical

contract closure.

A diaphragm assembly is used to convert pressure waves of air
from the roadtul¡e to electrical pulses for operating a transistor-
ized circuit. An indicator dial on the diaphragm assembly is used

to adjust the sensitivity of the diaphragm for proper operation.

TRANSISTORIZED MODULE-advances magnetic counter

when electrical impulse received.

A transistorized circuit is used to operate a magnetic counter. An
electrical pulse received from the diaphragm assembly activates

the transistor circuit, causing the magnetic counter to advance one

half of a count (two half-counts equal one number).

MAGNETIC COUNTER-moves nuurbered printwheel to re-
cord count total.

A magnetic counter is used to move the numbered print wheels

according to the pulses received. Each time two electrical pulses

are received from the transistorized circuit, the print wheels are

advanced one full digit. The magnetic counter records traffic
rnoving at normal highway speeds.

CLOCK and PRINTER----clock activates printer arm periodi-
cally to record total from print wheel, then to reset the printer
wheel.

The clock portion of the clock-printer assembly is an eight-day
mechanical clock with two main springs. The clock will turn a

motor switch "CN" every fifteen minutes or each hour, depend-

ing upon the type of counter being used. The motor switch is

connected to the print motor. The motor activates a print ham-

mer producing a printed record on paper tape. As the print ham-
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mer resets, the paper tape and inked ribbon are advanced. After
completion of the print cycle, the print motor is turned ofi. The
print cycle rvill not start again until the print motor switch is
turned on by the clock.

POWER SUPPLY-a standard 6 volt, 110-amp/hour, wet-cell
battery is generally used to power to counter.

(c) General Arrutgetnents of Comþonents: Figure 3 shows the
counter with the lid and counting mechanism opened showing the
battery housing underneath. The numbers (4, 5 and 6) and arrows
on Figure 3 shows approximately the orientation of Figures 4, 5
and 6.

Figure 4 shows the battery housing and battery connections. Fig-
ure 6 shows the main components of the counting mechanism and is
used herein primarily for the purpose of orientation of these com-
ponents. The arrows and corresponding numbers show the loc¿tion
of subsequent figures showing closeups of these areas as follows:

Description
Transistor Module
Diaphragm Reset
Terminal Board

3. Preþari,ng Counter for Oþerøtion
(a) Bøttery Installation (Refer to Figure 4) : A standard 6

volt, 110-amp/hour, wet-cell battery is used to power the counter.
The battery should be fully charged with a reading oî. L250 at 72oF
on the hydrometer. Install the battery into the lower part of the case.

After making sure the battery terminals are clean and free of
corrosion, connect a cable from the insulated negative (-) terminal
of the counter to the negative (-) terminal of the battery. 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 TIGHT OR COUNTER MAY NOT OPERATE.
NEVER LAY A COUNTER ON ITS SIDE WITH BAT-
TERY IN HOUSING. IF BATTERY TS TIPPED SPILL-
ING ACID ON COUNTER MECHANISM OR CASE,
WASH OFF IIVIMEDIATELY. BAKING SODA WILL
HELP NEUTRALIZE TIIE ACID.
(b) Diaþhragnt, (Rood Switch) Ad.justment (Refer to Figure 8) :

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

counting mechanism energizes.

Figure

I
9
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Fig. 3. General Orientation of the Main Components of the Counter.

Fig. 4. Six-Volt Battcry Power Sourcc and Connections.
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Fig. 5. Front View of Printing Mechanism.

Fig. 6. Rear View of Printing Mcchani¡m.
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Fig. 7. Detailed View of Potentiometer.

l-
- t

Fig. 8. Detailed View of Diaphragm Settings.
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FiS. 9. Detailed View of Terminal Board.
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(3) The dial indicator should read zero' (If it does not

read zero, loosen locknut about \f turn while holding

the dial and then rotate dial [only] to zero. KEEP
CONTACT SCREW FROIU TURNING.) Tighten

locknut with dial held in new position'
(4) Rotate dial counter-clockwise to No. 5 position'

(c) Synchronize CIocþ and Printer Assernbly: 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 printer 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 (1) and (2) 1n clock assembly'

(See Figure 10.)
NOTE: The winding key should hang on a small hook

on front of vertical face plate. Worn keys should be

reþlaced, to þrevent darnage to the windíng arbor.

Rotate "START" stud on the face of the clock counter-

clockwise to start the clock mechanisn, . ( See Figure 10. )
Install roll of paper tape iñ machine' (See Figure 5.)

Loosen lock-nut on clock-hand l/a turn.
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 r¡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 1

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 from "OFF" to "ON,"
until the hour wheel (No' l-left) advances to the next
higher (hour) number. The hour cycle of the clock and

printer assembly are synchronized when the power

(3)

(4)
(s)
(6)
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switch is "ON" and the next higher hour is showing on
the tape.

(9) Keep power switch 'rON" and checþ. sychronization as

follows;
(9-a) I-oosen lock-nut on clock-hand rl turn.
(9-b) Turn clock-hand slowly (clockwise), pausing at

the 15-min., 30-min., 45-min. and 60-min. posi-
tions to allow completion of print cycle.

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

(9-d) On the return to the "0" or 60-min. position,
the hour wheel (No. i-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
printed 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.

(11) Pull detent release arm (see Figure 6) to free print-
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 fu turn and carefulty
move indicator hand slowly in clock-wise direction to
the current clock time and tighten lock-ñut. At 8;20
a.m., as in Step 72, the hand is positioned at 20, paus-
ing at the lS-minute position for completion of print
cycle.

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

than about f turn.
(17-b) PAUSE at 15-min. (also 30-min. and 45-min.
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positions if necessary) to allow for completion
of print cycle.

(I7-c) DO NOT move hand in counter-clockwise di
rection; this will upset the synchronization.

(17-d) BE SURE TO TTGHTEN LOCKNUT ON
CLOCK-HAND.

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

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

4. Trafic 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 raadtube leaks or
if the roadtube is clogged.

(a) Iileal Road,tu,be Instal,lations.' Proper installation (4) of the
roadtube should, 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 angled 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 før-side. The side of the road that the
counter is on is called the neør-sid.e.

(l) Highzaøy 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) Highwøy with center median: When installing on a

highway with a center median, place the counter in the

6:l
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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

efiect of trucks will be given below.

(c) Road,s ønd Streets Without Curbs (Ref.er to Figure t2):
(1) Place the counter next to a tree, sign post or lamp post.

This is the near side.
(2) I^V the tube across the highway.
(3) On the far side of the road, plug the end of the road-

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

with anchor stem projecting beyond end of the tube'

(See Figure 14.) Tighten the clamp a¡ound the road-

tube and plug-screw by turning the small screw on the

side of the clamp.
NOTE: The ISHC prefers to use a "Chicago eye-bolt,"
1/s" larger than the inside diameter of the hose. The

"eye" is then anchored to the shoulder approximately
!-2 f.eet 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 instead'

(See Figure 16.) Fasten the clamp to the stake with a

screw. (Here again, the ISHC prefers using a LV'-IZ'
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 ¡oadtube. 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

through 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 roadtube cannot slide back through the clamp.

Make certain that the clamp is anchored in such a way
that the roatltube is not pinched shut, either at the clamp

or at the edge of the Pavement.
NOTE: On the near side, the ISHC 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

ancl 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

roadtnbe, it will be necessary to extend it by using a

roadtube extension sleeve. The extension sleeve should

not be 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 roadtttbe over the end of the

pipe on the side of the counter.
(d) Roøds 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.

Cøution: Do not put the hose across walks or paths where

pedestrians may trip and be injured.
(e) Pu.tting Counter in Oþeration: 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) hallway between full clock-

wise and full counter-clockwise.
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Fig. 12, Typical Arrangement for Automatic Traffic Counter on a

Corutty Road.

Fig. 11. Detailed View of Print Arm and Typewheels.
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Fig. 13. Counters must be chained and locked in an upright pooition
to a tree, sign post or utility pole. Ch¿in 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. 16. Detail View Showing Hose Clamp and Roadtube A¡rchored to
an lron-angle Stake Driven in Shoulder at Far-¡ide of Pavcment.

Fig. 15. Detail View Showing Chicago Eyebolt and Roadtube Anchored
With Spike Nail at Far-síde of Pavement.
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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 thc
clamp open so the roadtube will slide freeþ through the clamp. Tape
wrapped around the roadtube on the near'side of the clamp holds the

roadtube tight.

Fig, f8, 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) Îú/rap excess length of roadtube around counter and con-
nect (or re-connect) free end of roadtube to pipe on
front side of counter.

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

(c) Roadtube: The hose itself should be approximately per-
pendicular to the traffic flow. The Streeter Amet manual (4) recom-
mends that the hose be at an angle of 9" against traffic flow. This
angling does not app€ar to be critical. The hose will bow somewhat
as traffic moves over it anyu¡ay. The hose can be placed in a small
filled joint in concrete pavements. It should not be placed on soft
gravel or rough surfaces.

Some general pointers can be given on care of the hose itself. Of
course, the hosc ntust not leaþ. One quick check can be made by
blowing smolçe 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 traffrc goes over it. If the hose walls should stick, even

monrentarily, coullts will likely be lost; therefore, the soapstone is

necessary. However, as the tube gets used, the soapstone tends to
roll up and clog the hose.

Sometilles it is necessary 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 lrcst to keep the hose length under 100 feet. Longer lengths
will work; however, the longer tl.re 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
example, if the hose is extended directly out from the counter for
only a short distance there is a high probability that it will "double-
count.tt

As explained pre.viously, when a tire goes over the hose it starts
an air-pressure wave totvord the counter where it is converted to one-
half a count. An air pressure wave is also started awøy from the
counter which travels to'r'ard the plugged end of the tube. If the
tube is short, this rvave u'ilt 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 wheels can be "double-counted." Large, slow-moving vehicles
with large tires tend to double-count especially when passing in the
lane nearest the counter.

(d) Reþlacing Roadtube: Being subject to the stress and abra-
sive action of traffic, the roadtube often has a relatively short life.
Therefore, it is recommended that each counter have four or five
spare roadtubes for emergency replacement. \Mhile spare roadtubes
are available through the counter manufacturer, it may be desirable
and expedient to purchase replacement tubing from other vendors.

In purchasing spare roadtubes, the rubber tubing for same

must 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 ISHC 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 RUBBER TRAFFIC TUBING

Rubber trafñc tubing having ¡no" O.D. x r/4" bore, with toler-
ance of ful' for inside diam. and, S" for wall thickness. The
tubing shall be extruded in minimum lengths of 50'. 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 in manufacturing such

tubing. The tubing must be capable of transmitting air im-
pulses to counter nrechanisms at temperatures of 20 degrees

below zero and 775 degrees above zero (Fahrenheit). The
tubing must also be capable of withstanding impacts of heavy

vehicles. The material must be so cotnpounded or mixed that
the tubing will not become brittle at low temperatures or stick
at high temperatures.

(e) Sensi,tivity Ad.justrnent: 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 iollowing procedure is taken from the Streeter Amet manual

(3) :

If the counter overcouttts, proceed as follows:

( 1) I\4ove the diaphragm dial to a maximum setting that will
detect vehicles in the farthest lane.

(2) Move dial back to I oÍ this maximum setting. For
example, if the maximum setting is "2O," 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 undercourlfs, proceed as follows:

( 1) N{ake 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 in the near lane and, also, a fast-

n-roving 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.) Ctoch Oþerøtion: 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 for reconditioning. The later

models should not be wound tightly, as overwindng sometimes causes

malfunction. rü/ith older models, this was no problem, but to be safe,

winding should be done u'ith care. The details of winding the clock

are straight-forward aud can be found in the manual; they will not

be repeated here.

(g) Ri,bbon Assencbly: A detailed sketch (not included here)

of the ink ribbon spools, print-hammer and hammer-ann 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' \Mhen this occurs, 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 ISHC uses a specially processed paper that prints without a

,ribbon.* Thus, if the ribbon fouls up, the data are still printed
IèSibly. It also gives better results in extreme cold weather.

(h) Senicing ond Mointenance: One last point must be stressed.
When machines are in use TWICE-A-DAY SERVICE IS ESSEN-
TIAL. (See Figure 22.) The main point is that toput out a counter
and leave it for a long period, perhaps even 24 hours, without check-
ing is a waste of time. Other maintenance personnel, for example,
those involved with snow removal, grass cutting or grading opera-
tions must be cautioned to be careful around traffic counters.

5. Cotnmon Probletns: This section is a discussion of problems
conromnll' encountered in actual field operation and some suggestions
to avoid trouble. Detailed pictures and other illustrations are avail-
able in such manuals as "Trafi,cou.nter Installation and Operating In-
structions," (3) and these should be studied. On the last page of
this particular manual is a Trouble Checþlist. This list will be pre-
sented below with sotne comments for clarification.

(a) Personnel: There is no list or manual which can be used
as a substitute 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, (b) dead battery, (c) loose battery connection.

These instructions, would seenr to involve no more than common
sense. However, dozens of rrachines are brought to the ISHC repair
shop by city and county personnel every year from all over the state,
for "repair" WITH NOTHING WRONG WITH THEM, except
a burned out 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) Location: The counter should be located on a straight
stretch of road away frorn intersections, traffic lights, and other areas
where braking action or turning moventents 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 éuggestions involve a
trafiñc signal with: (a) two lanes on one-way operation and (b) two
lanes on t\Ã'o-\¡iay operation. In the first case, illustrated in Figure 2O,

there will probablv be more traffic and more slow-moving vehicles

* Information on obtaining this type of paper can be obtained from vdrious
suppliers, the counter ¡ranufacturer or the ISHC.

73



74

Compendium 15 Text 3

4t

in the right lane. Thus, if the counter is on the right there is urore

chance that right-lane traffic will block the hose, losing some counts

from the left lane.
In the second case, illustrated in Figure 21, the reasoning is abottt

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 be lost and also counts of turning traffic before the

light changes.

6. Trouble ChecþIist: The following trouble-check list is adapted

from the Streeter Amet manual (3) :

(a) Counter does not oþerdte with power s¿þitch "ON",: check:

( 1 ) Fuse, if burned otlt, replace.

(2) Battery leads for prop€r connections.
(3) Battery potential.

(b) Printer of erates brtt counter does not; check:

( I ) Roadtube for clogging or obstructions.
(2) Transistor module for loose connections.

(3) Diaphragm assembly for cracked or ptrnctured mem-

brane or possible be¡rt contact loop assenrbly.

(c) Cottnter cottnts but d'oes not þrint; check:
( 1) Clock is f ully wound and operating'
(2) tr4icro-switch in clock is properly adjusted and operat-

itg.
(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 d,ouble þri,nts: check the print motor stop cam for
adjustment.

(e) Printer counts wrong or gafs betztteen ttuntbers: check print
wheels for wear.

Presented in Appendix F are troubleshooting hints from another

Streeter Amet manual, "Troubleshooting Procedures, Reþair Instruc-

tions and, Reconrmended' Sþare Parts List." These may be of help,

also.
For further emphasis it v/ill be repeated here that there is no sub-

stitute for experience. Any county using counters must realize that

they must make every efiort to train someone to become adequately

knowledgeable and then give him the opportunity to gain experience.
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)iltt--
PREFERRED

LOCATION
POOR

LOCATION

Signal lilith Two-Fig. 20. Suggested Counter Location Near Trafrc
Lane, One.\ñ/ay Operation.

Fig. f9. Typical arrar¡gement of counter on road or street with curbs.

O;'otttt 'lent

lrft I rlght
lonc I lonc
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)+ltt-
Q*r?totttc 

lisht

PREFERRED
LOCATION

Fig. 21. Suggested Counter Location Near Trafrc Signal \lritb Two-
Lane, Two-\f,ray Opcration"

î15.22. Twice-a-day ¡crvicc ir c¡¡cntial. A rervicc chcck i¡ a¡ i¡¡pæ-
tion of thc counter mcchani¡m to detcrmi¡c tbat tüe corrcct timc and

ocor¡nt arc bcing recordcd.
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SUMMARY
I. Direct Benefits of Trøffi.c Counts: This manual is dedicated to

the proposition that every county highway department should have

a continuing program of traffic counts. With minor expenditures for
traffic count equiprnent and personnel, county road planning can pro-

ceed on a factual basis. The advantages and benefrts of a traffic count

program are many; here are a few that have special meaning and

importance to county road ofücials.
(a) Road Imþrovement Priorities: The allocation of funds for

road improvements involve difficult and vexing decisions for county
road officials, mainly because the needs and demands for improve-
ment always exceed available funds. Traffc count programs provide
county road officials with a basic scale of comparison to establish

priorities and schedules for road improvemeat 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, Imþroaem,ents: Traffic counts have always
been a basic consideration of road design. Standards for the depth

of base, pavement thickness, pa.vement 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 maintenan¿e

and improve safety by the most econorruical design. This can only be

accomplished with up-to'date traffic count data to eliminate the

"guess-work" in the project design standards'

(c) Change in Traael Patterns: The pattern of travel on county
road systenrs is in a constant state of change and increase. A grow-

ing and shifting population, industrial expansion, increased suburhan

living, new shopping centers, new schools, new recreation centers are

all factors producing change in the pattern of travel on county roads.

This is readily apparent to even the casual observer; yet to follow
this change and measure needs in a realistic rilay, means that the

counties must maintain a continuing program óf 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. Organising a Traftc Count Progro'm: There is no standard plan

or proceclure for organizing a trafiÊc count proflram. It will require

77
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of course, a certain minimum amount of equipment and personnel
to get started. Populous counties with sizable cities and metropolitan
ceriters will of necessity mount a somewhat different program than
a predominantly rural county, even though the principles involved a¡e
much the same. Here are a few guidelines that will be of assistance
to the counþr undertaking traffic counts for the first time.

(a) Equip*nent ønd, Personnel: Most counties can make effec-
tive use of at least four (4), l5-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 county seat town of 10,000 or more. The urbanized,
metropolitan county 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 trafâc 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
also include other trafüc-related functions, such as maintenance of
tra^ffic control sig:ns, county road accident records and school safety
prografns.

(b) Use of ISHC Trafic Datø: 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
beirrg 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 other 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 traffc count for each and every road in the county

system.

(d) Annual Count Programs: Once underway, county-wide
traffic counts should be repeated periodically. Counts should be re-
peated annually in fast-growing communities and in populous, metro-
politan counties. Counts may be repeated less frequently in pre-

dominantly 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 Hi'ghzuøys 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) Comþiling Datø and Record;: 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 trafi6c 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. Trafi,c Grow,th 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 ä years). Traffic counts on county
roads for a period of say 5 to 10 years will serye as a basis for
estimating future traffic growth. However, because most counties

do not t¡,ave 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-yar period ahead) varies from about 1.6

7S
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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

L969-L970 ANNU¡r. AvEn¡cB 24-Houn Tn¡rrrc Cou¡qrs
For 28 Permanent Traffic Counting Stations Maintained by the

Indiana State Highway Commission

Station
No.

Automatic Trafific
Recorder Location

Annual Average
24-How Traffic

Counts

Permanent Traffic Recorders Located on
Main Highways in Rural Areas

100-K On US 41 south of Cook
(1+A)
25-A On SR 9 south of Rome City
42-A On US 52 atthe Jct. with SR 28
47-A On SR 1 south of Farmland
59-A On US 40 east of Greenfield
68-A On US 50 west of Aurora
72-A On US 31 south of Seymour
74-A On SR 54 east of Jct. with US 41

134-A On US 30 northwest of Fort Wayne
172-A On I-65 south of Seymour
173-A On US 4l north of Vincennes
200-X On US 31 8 mi. north of Columbus
254-A On US 31 north of Argos
256-A On US 421 south of Medaryville
262-A On US 24F,ast of Wolcott
279-A On US 6 east of Nappanee

281-A On SR 13 south of North Webster

(1%e) (Le7o)
11,615 10,134

3,103 3,245
13,715 14,228
1,003 I,W
3,683 3,67
5,813 5,703
2,583 2,696
2,405 2,459
10,010 10,302
12,276 13,27r
8,277 9,960
19,636 n,4L6
6,346 6,814
2,750 2,618
2,414 2,571
4,599 4,7&
3,432 3,(45

8t
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APPENDIX A-Continued

1969-1970 ANNu¡r. AvBnecr 24-Hovx Tn¡rrrc CouNrs
For 28 Permanent Traffic Counting Stations Maintained by the

Indiana State Highway Commission

Station
No.

Automatic Traffic
Recorder Location

Annual Average
Z4-Hour Tra"ffic

Counts

Permanent TrafiÊc Recorders Located on
Main Highways in Rural Areas

301-A
313-A

319-A
307G.A
5420-A
5474-Ã

On US 421 north of Versailles
On SR 67 southwest
of Jct. with SR 39
On SR 56 east of Haysville
On I-70 east of Greenfield
On US i36 west of Crawfordsville
On I-74 under SR 55 bridge

(r%e)
3,232

5,298
1,569

tt,478
1,638
5,M2

(te7o)
3,æ8

5,572
1,566

12,999

r,722
5,390

Average sg27 6,396

TrafÊc Recorders Located on Main Highways in Urban
and Suburban Areas

4GA
45-B

On SR 25 south of
On SR 67 south of

Lafayette
Muncie

5,369
6,97

5,921
7,107

Average 6,158 6,514

Tra"ffic Recorders Located on l,ocal Roads

34-A
73-A

7047-A

On county road in Allen County
On old US 41 north of Vincennes
On county road in Rush County

1,053
1,688

263

1,1 18

r,749
274

Average 1,001 l,M7



APPENDIX B

Factors to Expand Z4-Hottr lVeekday (Mon., Tues., Wed., Thur.)
Volumes to A.D.T. 1970-1969-1968-1967

Months of Year

Groups J"n. Feb. March April \{ay June Julv Aug. Sept. Oct. Nov. Dec.

Group I
1970 1.332
1969 1.358
1968 1.297
1967 r.320

Group II
1970 1.485
1969 1.477
1968 1.462
1967 1.514

Group III
1970 tszlJ
1969 1.161
1968 t.187
t967 1.119

1.262 1.159
1.250 1.198
L26 1.212
1.320 1.218

t.4Ð 1.398
r.439 1.374
1.444 1,373
1.558 1.377

t.zw 1.126
1.059 1.088
1.1t0 1.063
r.r23 1.033

State Roads in Most Rural Areas
1.148 1.063 0.950 0.912 0.920 1.026 1.073
1.109 1.082 0.961 0.927 0.911 l.ù+3 1.060
1.108 LO78 0.978 0.925 0.914 1.040 1.075
1.130 1.088 0.973 0.930 0.927 1.051 t.W7

State Roads in Rural Resort Areas
1.2ß 1.115 0.938 0.875 0.897 1.126 1.234
1.226 1.127 0.944 0.873 0.870 1.199 r.236
1.212 1.125 0.949 0.845 0.864 1.127 1.2t2
1.222 t.t6 0.939 0.870 0.885 1.161 1.245

1.109 1.111
1.113 1.155
1.124 1.t76
1.154 1.153

t.Dt t.257
1.393 1.335
1.298 1.345
1.356 1.313

1.036 1.029
t.@4 1.079
1.053 t.O57
1.079 1.058

tJro

1.043
l.m0
0.997
0.986

State Roads in Mining Areas
t.aoz 0.965 0.942 0.912 0.988
0.992 0.957 0.940 0.931 0.982
0.956 0.959 0.925 0.968 0.977
0.973 0.%3 0.W 0.956 0.942

1.000
1.031
0.988
0.99t

oo
3oo
=q
c
3
(rl

õtx

OJ

00
(^t
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Group IV
1970 1.208 t.t44
1969 1.239 1.141
1968 1.204 1.1,+8
1967 1.135 r.t72

State Roads in Suburban Areas
1.031 1.67
r.o7r t.o25
1.109 1.061
1.043 1.010

t.o74 0.97t
1.070 1.001
t.w 0.990
1.(b8 1.015

0.988
0.954
t.ot7
1.059

0.950 0.942 0.928
0.949 0.931 0.925
0.988 0.989 0.983
09û 0.959 0.96

0.919 0.943 0.970 0.985
0967 0.984 t.æ7 1.028
1.015 1.m8 1.008 1.030
t.ot7 1.059 1.093 1.056

0.943 0.99 0.fb5 t.ot7
0.965 0.957 1.006 1.008
1.m3 0.%5 0.981 1.087
t.o76 1.018 1.001 1.045

Group V
1970 t.199
1969 Ll9{3
1968 1.206
1967 1.160

t.tt?
1.101
1.091
1.146

Local Roads in Rural Areas
o,97s 0.900 0.928 0.936
0.962 0.901 0.v21 0.960
0.979 0.896 0.932 0.8Ð
0.957 0.863 0.901 0.958

(Jt

oo
3
IJo
fg
c
3
(tl

õt
X
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APPENDIX C
Route SR #446 Station #23

Indiana Automatic Traffic Recorder Record
Prepared by State-Wide Highway Planning Survey

Traffic Survey of Monroe Reservoir Area

Week Beginning 8-23-70 R.C- No.72

Date 8-23 &24 &25
Weather Nor. Nor. Nor.

8-26
Nor.

8-27 8-28 8-æ
Nor. Nor. Nor.

Hour
l2-l
t-2
2-3
34
4-5
5-6
67
7-8
&9
9-10

lG11
It-t2

tLl
l-2
2-3
3-4
+5
5-6
67
7-8
8-9
9-10

1G.11
tt-12
Total

/o Aver.
Wk. Day

45
45
2r
6
8

20
37
47
ö5

tzi
26
26r

l4
2
5
3
4

t4
6l
04
93
76
96
t7

16
T6

2

2
6

t7
72
rn
61
53
88

tI4

A.M.
15
22

6
5
3

15
70

tzr
63
7T
/5

120

P.M.
!n

113
r47
160
193
t7l
147
131
162
157
46
û

2151

20 25
T7 T6
26
85
77

23 t7
7t 60
102 100
&62
69 59
98 97
99 tt4

60
44
t7
15
23
28
80

LÙz
80

r25
168
210

313
308
341
398
387
396
342
275
?ß9
215
67
31

446

rt7
t12
126
140
196
t62
148
rt7
to7
131
59
43

n47

129
r47
145
153
T99
175
L69
118
181
r57
6
ß

2248

115
124
138
130
186
T&
t32
134
r43
156
&
32

2@8

t37 r99
120 224
t49 226
t6t 234
181 240
169 2s5
2U 233
20L 208
201 zlt
190 204
115 137
69 77

2465 3380

Remarks-Located on SR #446 O.n mile northwest of Swartz Road
Counter Chained to: Road sign on south side of the road

Average Weekday
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APP.ENDIX D

Sample Manual Count Form For an 8-Hour Coverage Station Count

. County Highway Traffic Study

County --- Date--- Name------
Counting Location

Time

VEHICLE CLAS SIFICATION
Passenger Pickup and Other Other

Cars Panel Trucks Trucks Vehicles

AM 8:00- 9:00
9:0O-10:00

10:00-11:00

11 :00-12:00

LUNCH 12:00 noon to 2:00 p.m.

PM 2:00- 3:00

3:00- 4:00
4:00- 5:00

5:0G 6:00
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APPENDIX E
Indiana State Highway Commission

Summary of Permanent Traffic Recorder Data
Month of January 1968

Station 7U7-A l-ocation 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

Date181522Ð29162330
Weather Snow Snow Snow Ody Rain Cldy Snow Fair Snow Rain

A.M.
t2-1 4
r-2 6
2-3 4
3-4 0
4-5 3
5-6 0
67 4
7-8 4
8-9 6
9-10 8
10-u 11

rr-12 t4

P.M.
tz-t 8 t5 ll 13
r-2 6 16 12 15
2-3 4 l8 14 19
3-4 16 t9 15 19
4-5 18 30 l8 2l
5-6 7 16 13 15

6-7 13 12 l0 14
7-8 5 9 9 8
8-9 7 5 4 8
9-1014725
10-1112442tL-tz24r2

Totals 176 727 189 222 199 306 214 l&3 182 253

Pct. of
No. Tot. 2.46 3.17 2.& 3.10 2.78 4.27 2.99 2.62 2.54 3.53

Average : nZ Average : n8
,"- W *"*.: *

112120100
r0110r000
011020000
000000001
100020000
r23326312
37971410978
991310t2810812
1010127231110910
13 L2 16 L2 23 15 11 t2 t6
16 15 11 13 t9 13 12 10 13
t7 t9 13 16 31 15 t2 10 13

13 25 13 14 11 13
13 20 14 14 t2 t4
16 22 15 11 18 32
17 22 25 t6 17 34
19Ð14t71919
t7 11 t3 16 t6 24
13 16 t4 10 12 20
885596
698865
284334
365424
205213

87
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APPBNDIX E

."*,,1Tï,"ü;::fi #"':lî:if""iïl',åïo","
Month of January 1968

Station 7O47-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 Wednesday Thursday

Date 3 10
\Meather Cldy Cldy

17 24
Fair Fair

314tL
Rain Fair Ody

18 25
Fair Fair

A.M.
t2-r 0
r-2 1

2-3 0
3-4 0
4-5 2
5-6 5
6-7 8
7-8 1l
8-9 12
9-10 12

l0-11 16
tt-12 14
t2- r 18

P.M.
t-2 15
2-3 t6
3-4 t4
4-S 16
5-6 15
6-7 t4
7-8 8
8-9 5

9-10 5
10-11 3
tL-12 3

Totals 213

Pct. of
No. Tot.2.97

1

2
0
0
)
3

10
12
18
t4
18
23
t6

t4n
18
18
15
L2
I
7
6
5
4

246

3.43

0
I
0
0
0
4
9
ll
11
t2
13
t4
13

19
15
20
t6
18
l4
7
6
4
4
ó

214

0
1

0
0
0
2
I

10
l0
l5
10
13
t4

T4
2l
l8
72,

20
l4
13
I
5

4
3

225

t2
24
25
24
18
13
11

l0

3
4

237

3.31

r2311
01114
01000
00001
02111
13331
6 6 5 11 7
r0 13 10 13 11
12 15 15 13 11
13 13 13 t4 11
15 23 17 15 L6t7 20 t4 l8 18
ll17t7t4n

23 17
23 23
15 24
27 24
13 26
18 15
89
38
520
86
42

3.67

t6 t7
15 23
23n
22 23
L4 20
13 167ts
78
47
55
l2

23t273

2.99 3.t4

Average : 227

Average Weekday : 235

3.81 3.22

Average : 256
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APPENDIX E
Indiana State Highway Commission

Summary of Permanent Traffic Recorder Data
Month of January 19t58

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

rn Carthage in Rush County.

D"y Friday Saturday

Date
Weather

5121926
Fair Cldy Fair Fair

61320
Snow Snow Cldy

27
Cldy

A.M.
t2- 1

t-2
2-3
3-4
4-5
5-6
b-/
7-8
8-9
9-10

lG.11
tt-t2
P.M.
t2- |
t-2
2-3
3-4
4-5
5-6
67
7-8
&9
9-10

1G.11
tt-12

Totals

Pct. of
Mo. Total

r2221231
2r231020
00002011
12t40104
22110000
32101100
7885806r
1213999056
t4181410t7379
17 t7 16 18 2l 12 19 23
15 t9 i3 2L t9 16 24 25
2t 20 13 t7 23 25 28 20

2I 18
t7 13
2A 18
18 18
31 22
20 23
18 13
11 13
99
6t4

t27
,/

283 279

13
14
25
72
Ð
19

','
11

10
5
J

2æ

13 26 32 26 2r
2t t2 19 18 25
t6 17 14 18 2r
22 15 18 t7 20
18 t7 17 t6 t7
23 20 15 19 24
20111314vJ.
156191014
137878
86?944
104t2710
667s7

275 249 263 254 28r

3.95 3.89 3.63 3.84 s.47 3.67 3.54 3.92

Average : 274 Average : 26I
Number of
Weekdays

23

Number of Number of
Saturdays Sundays

44
REMARKS

89



Compendium 15 Text 3

90

57

APPENDIX E
Indiana State Highway Commission

Summary of Permanent Traffic Recorder Data
Month of January 1968

Station 7M7-A l-ocation on E. and W. County Road Frorn Carthage
to Mays. Counter Located 1.4 Miles E. of CCC and St. L. RR

in Carthage in Rush County.

D"y Sunday Average Hourly

Date
'Weather

7 14 21 28 \Mkday. Sat. Sun. Tota1
Snow Snow Cldy Rain

A.M.
t2- |
t-2
2-3
3-4
4-5
5-6
67
7-8
&9
9-10

10-11
tt-t2
P.M.
t2- |
t-2
2-3
3-4
+5
5-6
o-/
7-8
8-9
9-10

10-11
rt-t2

Totals

Pct. of
Mo. Total

Month
January

67
68

11
11
00
2l
20
11
65
76
66
10 t2
11 I
t2 11

11 21131
041011
020100
010110
200010
002001
507346
4110548
42129410

10 13 14 18 11 14
97142t814

18 20 t6 24 15 17

14 12 10
13 11 12
10 13 15
13 t4 13
19 15 18
t9 t4 16
10 13 12
81210
744
532
343
212

13 t4 26 t2 15
10 15 18 11 15
10 18 t7 12 t7
t6 t9 t7 t4 18
332rt62ln
19 L7 t9 L7 t7
10 t4 14 11 14
10912109
57756
261036
25835
23513

184 235 26t t78 231182 168 180

2.54 2.s5 2.5r 2.57

Average - I78
Act

242
230

Per Cent
Gain or Loss

4.9

Total
Traffic
7490
7176
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APPENDIX F
SUMMARY OF TROUBLE SHOOTING PROCEDURES

PROBLEM: The count€r fails to record and print.
SOLUTION: 1. Check the fuse and rçlace, if necessary.

2. Check battery potential and polarity. The hy-
drometer should read approximately 1250 at7Z.F.

3. Check battery terminals to insure a good connec-
tion.

PROBLEM: The counter will record but fails to print.
SOLIJTION: I. Check print start limit switch on clock to insure

limit switch ON-OFF actuation.
2. Check the print motor fuse.
3. Check the print motor.

PROBLEN{: The counter prints but fails to count.
SOLUTION: l. Check to insure proper diaphragm operation.

2. Check battery polarity to insure battery f termi-
nal is connected to chassis and battery-terminal is
connected to the RC-terminal.

3. Check to insure proper counter clapper actuation.
4. If the count module is not working properly, re-

place.

PROBLEM: Continue to repeat printing during the print start
command of the print clock switch.

SOLUTION: 1. Check the print motor stop limit switch to insure
ON-OFF actuation.

2. Check the print lockout relay to insure it is
energized by the actuation of the print motor stop
limit switch.

3. Check to insure the relay locks up through its
own contacts to the print start switch.

PROBLEM: Duplicate printing will be caused by improper print
cam dwell adjustnrent.

SOLUTION: 1. Check to insure the cam dwell is approximately
%".

2. It may be necessary to loosen the screw on the
motor stop cam and position it forward slightly
to decrease the cam dwell.

3. Check to insure that the typewheels are in reset
position. It may be necessary to loosen the set
screw on the print cam and position it in relation
to the print hammer cam rider.
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NOTE:

EXAMPLE:

59

An overrun of tl,e print cams will cause a loss in

print-out total.
A 10:00 a.m. print command may print out a normal

print of 10: A 0481, an 11:00 a.m. print may show

11 : A 0000 and ¡he 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 hammer, the print cam rider overran, drop-

ping the hamnrer 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.

Replace a defective counter coil'
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 scre\rys to secure coil in position.

The module is malfunctioning due to component

failure.
Replace module in counter.

How to repair defective module.

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 02031ó3. (4 of 5).

PROBLETÍ:
SOLUTION:

PROBLET\I:

SOLUTION:
PROBLEM:
SOLUTION:
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outline qf .the highway
transportation 'lY

planri¡ng prccess
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U.S. DEPARTMENT OF TRANSPORTATION
Federal Highway Administration
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Beginning in 1969 the U.S. Federal Highrvay Administration and the
Direccion Nacional de Yialidad of .A.rgentina, have carried on a cooperative
progra.m for the development of an efficient "Rural Highu'øy Plonní'ng
Bystern.') This series of manuals are a result of that work.

Ifpon completion of the FH\\'-A. l\{ission in ,{rgentina, this "Ewral Hígh'
taay Plannìng Systena,) was almost completed and in the Spanish language.
It was, therefore, deciclecl this "planning system" hacl the potential of being
of great, value for use in other countries, especially Spanish-speaking coun-

tries. Therefore, the Federal Highrvay Administration has reworked the
manuals and computer programs to make them lnore adaptable and published
the manuals in both Engiisli ancl Spanish.

This project is indebted to the members of the FH\I'A Division who
worked in Argentina ancl the engineers of the Yialidad Nacional who coop-

erated with the development of this lrorli. Particular credit rnust be given
to Leon E, Litz and John D. Cutrell ¡rho 'n'ere responsible for the final revi-
sions and publication of these manuals.

'/"///ø'-*,-,a41,

Norbert T. Tiemann
Federal Highway Administrator
U.S. Department of Transportation
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An efrective highway transportation planning process is the basis for,
and is & neÆessary continuous part of efficient highway transportation man-
agement. This series of manuals and accornpanying computer progra,ms
were developed to provide guidelines for establishing a system and the basic
data ôollection programs and analysis that are a necessary beginning for
accornplishing such a planning process. This series includes the following
manuals:

1. Outline of the Highway Transportation Planning Process
2. Guide for a Manual of fnstructions for Road Inventory
3. Guide for a Manual of Instructions for Traffic Surveys
4. Guide for a Functional Classification of Highv'ays
5. Guicle for a l\lanual for Highway Adequacy Rating
6. Measuring Highv'ay Irnprovement Needs and Priority Änalysis
7. Computer Program llser's I\{anual

rt should be acknorvledged that many of the procedures as described in
these rnanuals have been taken from, or patterned after numerous published
solllces. Inclucled in these sorllces are pullìications of the U.S. Federal
High'r,r'ay Âdr¡rinistration, State Highrray Departments and the U.S. National
Ässociation of County Engineers.

The object of this manual is to present a general overview of the High-
way Transportation Planning Process. ft is expected to be of special int¿rest
to highway engineers or administrators who are not intimately familiar with
the various steps or phases for efrective planning of a highway progrâm.
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I. INTRODUCTION

Purpose:

The purpose of highway transportation
planning is to aid in the development of an
economical, efrcient, and safe highway trans-
portation system which is developed with
c¿rcfr¡I consideration of social, environmental,
and esthetic factors. ft is extremely important
that the highway planning process operate
within the framework of well defined national
goals in order that the highway transportation
system will be developed and will operate in
e way that will aid the nation in achieving
its goals. .A.nother way of stating the purpose
of highway planning then, is to say that iLs
purpose is to aid the natjon to achieve its
goals in highway transportation systems.

The primary purpose of this manual is to
present a general overyiew of the "Highway
Transportation Planning Process.t' ft should
be of assistance to those engineers or highway
officiais, who are not intimately familiar with
the various steps or phases of effective plan-
ning of a highway program. fncluded will
be a description of the basic data collection
programs that are needed to plan and operate
such a highway transportation system. It
also outlines how these data are used for the
determination of needed highway improve-
ments (present and future), and the order for
construction. The manual, therefore, takes
you step by step through the entire proc€ss,
starting with the collection of basic planning
data and terminating with the plans, specifi-
cations, and estimate needed for construction.

Scope:

National highway transportation planning
must be truly "nationalt' in scope. Highway
systems cover the length and breadth of the
country. Trips (movements of persons and
goods) begin and end with little or no con-

siderstion of the v¡¡ious adminisúr¿tive rcsd
systems which must be traverred or the various
political boundaries which must be crossed.
The road and street network acts as a complete
system. ft is not possible to adequately plen
a national highway system without considera-
tion of the ro¿d and street systems of the other
levels of government. Similarþ, it is not pos-
sible to plan a rural highway system without
consideration of the urban highway and street
systems which must connect with it.

Obviousþ, not all highway systems, or oven
all sections of the same system are subjected
to the same degree of analysis, but each must
be analyzed according to its function in the
total highway transportation problem. Like-
wise, it is not normally possible to adequately
plan for highway transportation without con-
sideration of other modes of transportation
such as air, rail, water, pipeline, etc. The
competitive, the complimentary, and the inter-
change features between all modes of trans-
portation require that planners for one mode
give consideration to the abilities, needs, and
plans of the other mod.es.

Method:

fdeally, there would be an agency with re-
sponsibility for ovorall comprehensive trans-
portation planning; that is, formulation and
interpretation of goals, development of trans-
portation policies, assignment of responsibili-
ties to the various modes, etc. The highway
agency might be assigned certain planning
authority and responsibility within its sphere
of special Lcrowledge and ability, which is
highway transportation. Similar assignments
might be made to agencies of other modes.
Ilowever, in many instances there is no single
transportation agency with responsibility to
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plan for all modes. Therefore, o¿ch modal
agency, such as a highway department, is ex-
-peoted.tc-me&e.its-owrt'plon* .In.eueh *.caßê,
extensive communication and coordination
among the several agencies is required in order
to assure that plans are compatible with each
other.

The collection of d.ata, preparation of anal-
yses and formulation of plans ond programs
is a continuing process, one that must be
soundly conceived and constantþ repeated, if

the plrns and progams a¡B to be ns¡nnsive
to changing times and at the same time cepable
of being implemented. the developrmnGof a
st¿ble organization of dedicsted professional
personnel with the ability to m¡ke the complex
analyses and prepare realistic plans and pro-
grems is a vital necessity.

Use of the latest technical advances iù engi-
neoring and data processing makes possible
many analyses that would have been impos-
sible only a few years ago.
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II. LONG RANGE PLANS

A. INPUT:

1. ROAD INVENTORY

a. Purpose:
The purpose of a road inventory is to

provide the highway administration with
complete, accurate, and up-to-date infor-
mation regarding the extent, location, and
physical description of the existing road
and street system. Therefore, the inven-
tory provides a foundation of basic infor-
mation about the physical characteristics
of the existing road and street system.

The inventory involves the collection
and organization of physical data. These
data are the essential preliminary to other
planning studies, which will follow. These
later studies include adequacy ratings,
traffic surveys, highway classification,
highway needs, fiscal studies, and highway
progra,m formulation, both long and short
ra,nge.

fnventory data will be published as

highway statistics and in other forms for
extensive use by highway and other gov-
ernment agencies and by private firms and
individuals.

b. Bcope:

,4. complete road inventory includes the
physical description of all roads and
streets in the nation which are open to the
public. This is a large task. It is logical
that an inventory of the major road and
street systems should be completed first.
Then, the inventory of the secondary and
local roads and streets may be started. A
thorough evaluation of the feasibility and
need for the data should be made before
an inventory of the lower systems is
undertaken.

The problem of deciclhg what itoms of
data to collect and the degree of refine-
ment to use 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
systems for statistical purposes and serve
as the basis for the subsequent planning
studies. It seems logical to include in the
basic nationwide inventory only the data
for which there is a continuing well de'
fined and accepted need. More detailed
or special information which is needed,
perhaps on a ttone timett 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-
comes evident.

If a highway planning prooess is to be
efiective, it must be able to respond rap-
idly to requests from top management for
data summaries and. analyses. A modest
study or analysis completed r'on time,t'
when need.ed, is generally more useful
than an overly sophisticated study which
is 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, efo.),
length, surface type and width, shoulder
type and width, right of way, number of
lanes, median type and width, intersec-
tions, urban or rural classificatioir, admin-
istrative classification, railroad crossing
location and description, and stmcture
location and description (including cul-
verts, bridges, tunnels, ferries, etc.). ft is
necessary to gather more complete infor-
mation for the major road and street sys-
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tems, than for the secondary and loc¿l
roads and streets.

Alignment and gradient data are nor-
mally not collected by means of detailed
measurements. The alignment and grade
c¿n be evaluated through the use of engi-
neering judgment to a sufficient degree of
a,ccura,cy for uso in adequacy ratings and
highway needs studies. Individual curves
ond grades are nôt recorded or measured,
except when needed for projects or short
sections of routes as a basis for detailed
corridor studies or route location studies.

c. Method,:
There are two basically separate and

distinct methods of gathering' inventory
data: They are: (1) by reviewing plans
and other 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-
sary physical dat¿.

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. Äll 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-
way life, etc. Therefore, the ì,naentory
progro,nx establishes the base ref erenne
system, for Locating other types of d,atø.
This is the basis for an efrcient manage-
ment system.

It is equally important that the road
inventory data be kept up-to-date. Äny
changes due to construction of new roads,
reconstruction of existing roads, additions,
or deletions of routes, abandonments,
changes of administrative jurisdiction,

etc., should and can be, promptly entered
into the data ñle. This festurc allows the
deta file to contain complete date which
is continually being updeted. Changes
can be recorded within a few days of the
time they actually oocur.

A new field inventory should be made
at periodic intervals. The effectiveness of
keepin$ the records updated from ofrce
procedures will greatly determine how
often a new field inventory is desired. This
period should probably not exceed 5 yeors.
The importanco of maintaining accurate
road inventory data is emphasized when
it forms the base for an ¿utomated infor-
mational system and highway needs are
reevaluated at probably 2-year intervals.
The detailed procedures for acc'omplish-
ing a road inventory are described in the
"Guide for Manual of Instructions for
Road Inventory.tt

2. ADEQU,A.CY RATINGS

a. Pwrpoee:

The purpose of the adequac] rating
process is 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 progrems to satisfy
the needs. The adequacy rating præess
repeated at regular intervals also provides
a meÐns 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 project priority. Ifowever,
it is an extremely valuable tool when used
with other criteria such as: transportation
and economic goals, budgets, route con-
tinuity, material and manpower avail-
ability, etc.

b. Bcope:
Some degree of adequacy rating eval-

uation is neoessary for all roads and
streets, both rural and urban. Usually
the detailed section-by-section analysis is

Compendium 15 Text 4
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limited to major road and street systems.
The locol roads and streets are then eval-
uated by use of a, mass analysis procedure.
'3oth geometrical ¿nd stmctrrral "ch¿r-

acteristics of roads and bridges are eval-
uated. Temporary or minor deficiencies
which can be corrected by routine main-
tenance are not considered as cause for
lowering an adequacy rating. Such

"maintenance" deficiencies are ignored or
overlooked in the adequacy rating process.

c. Method,:
The adequacy of a section of road is

usually rated with respect to its struc-
tural condition, the level of service it pro-
vides, and the safety it afiords. The first
step is to analyze the road inventory data
in the ofrce. The routes of the major road
and street systems are then divided into
sections of relativoly uniform character-
istics. This "ofrce" selectioir 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 ofrce 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., &re evaluated by review of
data, obtained during the road inventory.

The condition evaluation data becomes

a part of the integrated data file and is
updated periodically, perhaps at Z-yea,r

intervals. The inventory data and condi-
tion evaluation data are usually combined
in the adequacy rating prooess, and a

numerical rating (between 0 and 100) is
determined for each section of road.

Higher retinç indicate better roads ¡nd
lower ratings indicate poorer roads.

Since the condition evaluation requires
. the. ues. of'-engineeri*g iudgrnent-by ühe

field man, it is important that the indi-
vid.ual be very competent, experionced,
and well trained. In order to minimize
the effect of differing personal judgment,
it is desirable that the condition ev¡lua.
tion be made by as few ev¿luators 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.t'

3. TRAT''F'IC STIRVEYS
u. Ptnpose:

fn order to be able to plan, design, and
construct an efrcient highway system, it is
important to have accurate estimates of
the present and future trafrc 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 trafrc information
includes trafrc volumes, vehicle types, and
weight characteristics of highway travel.
Average annual daily traffic (ADT) is a
fundamental trafrc mea,surement ne¡ded
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 inform¿tion
needed for the determination of design
standards, the systematic classification of
highways, ¿nd the development of pro-
gra,ms for improvement and. maintenance.
Vehicle rnile information is important for
the development of highway financing and
taxaúion schedules, tho appraisal of safety
programs, and as a, measu¡e of the service
provided by highway transportation. To
realize the full benefits of trafrc info¡ma-
tion, it must be promptly analyzed and
made easily available for widespread use.
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Only in this way can informed decisions
be made so that highway transportation
will make its maximum contribution to
the.economic growth of the city, province
or country.

b. Scope:
The need for this information is nation-

wide. An estimate of the. number and
characteristics of motor vehicles using the
major roads is needed as soon as possible.
Eventually, it is desirable that some esti-
mate of traffic volume and characteristics
for minor roads and streets should be
made.

c. Method,:
A continuous and comprehensive traffic

counting program to provide estimated
volumes of trafrc on each road section is
needed for all of the principal and col-
lector highways. This program will re-
quire making continuous trafrc counts by
mechanical means at selected locations.
Short-term one or two day mechanical
dounts will then be ne¿ded 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
tte,overa,gett counts.

-4. continual classification counting pro-
gram to determine the vehicle type dis-
tribution of motor vehicles is needed for
all the principal and collector highways.
This program 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
trafrc (ÄDT) and type of station.
Usually, statistical methods are used to
determine the number of stations that will
be needed and their locations.

'Weight charact¿ristics 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 streem. The details on

the number of stations needed, duration
of operation, and sample size are explained
in detail in the section of tho t'Guide for
a, Ms.nrp.t of Instructions for Tra,frc Sur=
veys" that describes truck weighing pro-
cedures. The detailed procedures for
accomplishing a mechanical and. manual
traffic counting program are also described
in this manual.

4. HIGITWAY STATISTICS
a. Purpose:

Complete data on other elements of in-
formation in addition to road inventory,
traffic data, and adequacy ratings a,re
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. Bcope:
Data to be compiled includes: motor

vehicle accidents, mileages of roads and
streets by type and administrative classi-
fication, motor vehicle registrations by
type 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 charact¿ristics.

c. Method,:
Proced.ures will have to be established

for collecting each type of data. Some
will be collected directly from the souroe
in which it is available. This will require
developing the'necessary organization,
forms, reporting procedures, and methods
for the analysis of the st¿tistical data.
For example, collection of most of the
data will require coordination and coop-
eration with other governmental agencies
of the national, provincial, and municipal
levels. This function will therefore re-
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quire extensive planning and coordination
to function efficiently.

5. TRANSPORTATION GO,A.LS

Before highway needs can be identified,
the highway transportation goals and ob-
jectives must be defined. If these are not
specified there is no criterion by which to
identify or justify a highway need. There
are many important decisions to be made

when determining and identifying highway
transportation goals. Perhaps one of the
most basic decisions is whether:

a. The highway program is to be usetl

as a tool to guide, control, and encourage

economic development, or
b. the liighway program is to assume a

more passive role and only respond to
existing developrnent by satisfying trans-
portation needs after the need occurs.

Other important questions to consider
when deterrnining and identifying highway
transportation goals and objectives are:

a. The obvious question of the total
transportation need; the movement of
persons and goods that is to be accom-
plished in some mâ,nner. What is the
magnitude of the problem?

b. What are the relationships and rela-
tive economies of the difrerent transporta-
tion modes-air, rail, water, pipeline,
highway, etc. ? How do these relation-
ships and econotnies correlate with the
development goals of the nation ?

c. What are the aesthetic and social
goals of the nation ? How do they efiect,
and how are tltey afiected by highway
transportation ?

d. What are the economic and physical
mea,ns available, both existing and poten-
tial, for achieving the objectives?

e. Wrat are the geographical and phys-
ical facts that must be considered-geo-
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

manufacture and repair, fuel production,
automotive insurance, etc., play in the
over¿ll e¡conomy of the country? How
does the role coincide with the develop-
ment goals of the nation?

From a practical point of view, it is
usually hetpful to difrerentiate bstween

"goalstt and "objectives.tt Goals might be

defined 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 time, improve driving comfort, or
rideability 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 intq objectives. An objective might
be defined as a statement of a desired con-

dition which is well defined and possible to
achiove. An objective under the goal of
highway safety might be to reduce the fa-
tality rate by l0/o within one year. Each
of the other broadly stated goals could be

broken down into several objectives which
would be 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.

ff well defined goals and objectives are
not developecl by top managenìent, 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 efiective

of a highway transportation system as should

be provided.

6. HIGITWAY CLA.SSIF'ICATION
STI]DY

*. Purpose:
The purpose of highway classification

is to group roadways having similar
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characteústics into distinct systems or
classes. The term t'si-ilar chanacter-
isticstt is norrnaþ considerrcd from a,

functional sense.

The functional classification of rords
and süreets is an important ¿id in the
establishment of realistic improvement
stendardg both for individual sections of
road and for the highway system as a
whole. The iclea is to combine adequacy
with economy. A road or street system im-
proved under this principle is similar to
a machine, in which 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 efrciently designed whole with no
extra or missing pieces. This, of sourse,
is the objective of an efrcient operating
machine, or an efficient highway transpor-
tation system.

Long range goals for the highway sys-
tem as a whole can be more clearly ex-
pressed when roads and streets have been
classified. Many countries for instance
cannot afrord 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 be appropriate for the
arterial roads, while a more modest goal
of safe all-weather travel at moderate
spends could apply to the local and lsnd
service roads.

The conversion of long range progrems
into annual construction programs require
the selection of more urgent projecLs to be
built first lfere again, classification is
important since the question of relative
urgency involves making direct compari-
son between alternate projects. It is
difrcult, if not unrealistic, to attempt any
such comparisons betweæn roads and
streets which perform difierent kinds of
service. Ä 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 progrsm. Therefore, a logically
developed and fonnally adopted classifi-

c¿tion plan is an importont element of a
good highway improvement progrsm.

The system planning princþles appli-
c¡ble to function¿I cl¡ssific¿tion a¡e esn-
tially the same for both rural and urban
networks. The s¿me basic concepts spply.
These are:

(1) The existence of ¡ mad or street
only to ssrve the through movement of
tra,frc, or to pmvide a,coess to land, or a
combination of both.

(2) The channeliz¡tion of trafrc
within a network.

(3) Higher levels of service for routes
on which trafrc is moving oYer oom-
parativeþ longer distances. . .

ft is important, however, bec¿use of the
larger traffic volumes on urban streets ¿nd
different jurisdictional responsibilities that
classification of rur¿l and urban highways
should be accomplished separately. The
s&me neÐsoning is true when choosing
project prioritias for a construction pro-
gr8m.

b. Scope:
Nationwide--Á,ll roads and strsets.

c. Meth,od:
The process of highway cl¿ssificotion is

somewhat arbitrary and requires a cert¿in
amount of personal judgment. Conse-
quently, there are bound to be difrerences
of opinion, as to the best diyision betwæn
classes. Ifowever, if a rational and objec-
tive method has been used, small differ-
ences of opinion are of no great signifi-
cÐnoe. Rather, it is important thaü once
established, the system of roadway classi-
fication be adhered to by all parôies of
governrnentol jurisdictions. See the Man-
ual ¡'Guide for X'unctional Classific¿tion
of Highwaystt for detsils on accomplish-
ing such a sôudy.

?. EVÄLUATION OF'RO.A,D IMPROVE-
MENTS NEEDED T'OR PRESENT AND
F'UTT]RE TRAF'F'IC DEMANDS

a,. PunVose:
The purpoee of a highway needs study

is to c¿refully examine ¿nd ev¿lu¿te the
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eonditions which afrect motor vehicle
travel on the Nationts highways system.
The objective is to determine what im-
prcvements &rìe necessary to trring the
highway transportation system up to an
adequate level pf condition and service-
ability for present and future traffic.
'When properly accon-rplished, such studies
provide a firm basis for sound financial
planning, for the wise selection ancl
orderly scheduling of irnprovement proj-
ects, and for achieving inforrned public
support for the highn'ay irnprovement
efiorts.

More specifically, a detailed sturly of
irnprovement needs is the proper founda-
tion for a planned higliway improvement
progra,nì. Such a study provides a real-
istic esti¡nate of the improvements that
will be needed over a period of years,
along with their cost. Ä needs study,
when properly carried out, will satisfy
the following major objectives:

(1) Provide an estimate of the total
needed improvernents and their costs.
It will also identify the overall size and
nature of the problem ancl aid in deter-
mining the rate of expenditures to meet
the present and future travel demancls
considering the overall goals ancl objec-
tives of the country and its financiaì
ability to support that program.

(2) Needed improvement projects will
be individually identified as to location
and type of proposed work so construc-
tion prograrns can be tleveloped from
the reported needs.

(3) The need for each irnprovement
project will be documented in sufrcient
detail to aid in establishing priorities
so that the most urgent projects can be

constructed first.
(4) Provides Government agencies

with useful data on the needed levels
of highway revenue and on the equit-
able distribution of such revenues

amonÉç the difrerent governrnental juris-
dictions.

b. Bcope:
Nationwide-All roads and streets.

c. Meth,od:
(1) There are three reltted 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 tirne elernent must be ex-
plained.

(2) Ti.m,e Elem,ent

The period of years over which the
future needs are expected to arise is
quite general at the time of measuring
needs. Ifowever, this time period be-

comes more specific when the needed

improvements are compared with avail-
able financing and short range construc-
tion programs are being assembled.

The adoption of a planned improve-
ment prograrn implies the intention of
bringing the Nation's highway system
up to an overall level of adequacy. This
takes time. F inancial 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 progranì based only on
present needs would fall short of its
mark by failing to consider the new
needs that would arise during the period
of the program. 'fhe needs sþdy 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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feasible improvement program can then
be proposed to meet these needs within
the time period desired, and considering
the finances that will be available, so

that at the end of the time period a
more adequate road. syst€m will h¿ve
been achieved.

At this point it should be emphasized
that short range needs should bo specific
to establish a construction program. On
the other hand, .it is not practical to
establish specific long range neods and
expect them to become actualities. How-
ever, long rânge needs must be det¿r-
mined in a general manner in order to
establish realistic cosü policies for
financing the improvement program.
This approach permits exploration of
alternative possibilities in regard to
time schedules and financing plans when
developing a long range improvement
progra,m. Tho period of time that will
fit this approach will normally not ex-
ceed fifteen yeâ,rs. Ä11 long range plans
and forecasts are made with the antici-
pation or krowledge that they will be
periodically reviewed. If adjustments
a,re necessary, they are far easier to cope
with than is the problem of an un-
planned for future which has suddenly
become the present.

(3) Categtríßs of Needa

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 need.s will fall arp indicated below.

(a) Present n¿eda: 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) Future n¿eds: Those needs that
do not exist at present, but will arise
in the foreseeable future. They con-
sist of:

(1) Ânticipstod firturs deûcien-
cies on the existing road system.

(2) tr'uture need for new frcili-
ties on asç dignrnenL

$) Eetablåshùq o E@dnry &æûbn
for Amf,yrås

Before boginning the analysis of de-
ficiencies, it is first neoesssry to irtentify
and establish the limi.ts of the ætions
of rood for analysis. Sections may
vary from a fraction of a mile to æver¿l
miles in length depending u¡nn the fol-
lowing criteús:

(a) .A,s a primary criterion, each
section to be rated should be re¡son-
ably homogeneous in character; thaü
is, it should have r¡asonably the tame
traffic volume, surfarce t¡rc, width,
alignment, and condition. -A.'section
should end at the point where a nsw
characteristic eppesrq and a nsw soo-

tion should be designated.
(b) As a secondory criterion, it is

dasirable that a section be of such
length as to be capable of constituting
an improvement project. ïlowever,
this is not always fea^sible if homo-
geneity is to prevail. F'or instance,
if several short criticelly deficient
sections are interspersed on one sg-
ment of road, they should bo indi-
vidually sectionalized for the pu4)ose
of evaluating deficiencies These short
sections may later be combined into
one improvement project during the
progra,m assembly. Norrnaþ, the
roadway sections qstablished for mak-
ing the adequacy rating will be used
to evaluate needed improvements.

(c) Portions of a mad requiring
only mainten&noe to elevate them to
standards tha0 are equivalent to those
of adjoining sections should noü be
considercd as separate sections

(it) F'or urban roadways æmetimes
it is not practical to estsblish new
sections each time a difterent char-
acteristic appe¿rs. This would be
especially true in br¡siness distticts

10
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where the many conditions influencing
capacity would be changing at every

block, i.e., parking restrictions, direc-
tional distributionr peak hour percent-

ages of ADT and trafrc signalization,
etc. Therefore, practical judgments

must be made to determine the fewest

number of segments without jeopard-

izing the forthcoming prioúty anal-
ysis. The primary factors to be

considered in this selection should be

those that influence the priority rat-
ing to the greatest degree. Normally,
these would be service width, traffic
volume, and structural strength.

(5) Analysís ol Present Defciencí'es

The analysis of present deficiencies

involves an item-by-item comparison
between a road or structure as it now
exists and as it should be to serve ade-

quately tire needs of present, traffic.
iypical roadway deficiencies would in-
clude such things as the following:

(a) Inadequate base or subgrade

support
(b) Low grade line or Poor drain-

age
(c) Inadequate tyPe of surface

(d) Poor condition of surface

(e) Narrow surface and/or na,rrow
shoulders

(f) Excessively sharP curves

(g) Steep gradas
(h) Restricted sight distances
(i) Inadequate trafrc caPacitY

(j) Excessive maintenance

Typical structure deficiencios would
include the following:

(a) Inadequate load caPacitY

(b) Structural deterioration
(c) ßoadway width too namow
(d) fnsufrcient 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

adequately the needs of tra,ffic" is based

on a predefined set of toler¿ble stan'I-

ards agoinst which the existing condi-

tious ere conpared. The toler¿ble
stand.ards to be determircd are limited
in part to the financing abilities of t'he

govirnment and the wishes of t'he

people.

It is often ne¡cesseryr when improve-
ments &re indieaæd on the existing
alignment to reduce tolerable standrrds
to the absolute minimum as far as

safety and. geometrics are concemed. If
it is determined that the road section

needs to be reconstructed, it will be de-

signed to accommodate trafrc 20 yeers

in the future.

6¡ enn4síx of Future Defcì'encínt

The analysis of future deflciencies

involves the process of determining the
extent and costs of improvements to
roads now adequate, but which will not
remain so or¡er the foreseeable future.
These future deficiencies may be c¿used

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 f¿ctors aro:

(a) Determine future needs sts-
tistically using ages of zurfsces in
place, demonstrated surface lives, and
evereges per-mile replacement costs.

(b) Determine future needs bY de-

termining tho rate of deterioration of
each road section or stmcture in rels-
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 howledge of the age and
history of the road or structure in
question.

Traffic forecasts &re neoessa,ry to ss-

sist in determining the desigu require-

ments for those sections of roads that
are presently inadequate ¿nd need total

11
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rcconstruction. ft is also necessary in-
formation when evaluating future high-
way deficiencies and design requirements
for theso deficiencies. Forecasting traf-
fic is usually under ordinary conditions,
based on projecting past traffic trends
into the future. In general, annual
traffic increases are greater on arierial
roads than on local roads, and greater
near metropolitan areas than in rural
&ne&s. fn &reas where considerable
change is to be expected in the character
or intensity of land use (suburban
growth, for instance), traffic forecasts
based solely on projection of past trends
will not be adequate. Forecasts of
future land use will be needed. Current
terhniques for forecasting future traffic
volume from future land use data are
highly complex, and for the present
many engineers may have to rely on
their own powers of interpretation and
judgment in converting data on future
land use into estimated future traffic.
tr'requently, in such cases the prime re-
quirement will be the necessity for fore-
casting accurately enough to recognize
the plan for the future need for added
traffic capacity.

(7) Determì.nång Type of Improae-
mpnt-Need, urd, i,ts Cost

'Whenever a need (present or future)
has been determined to exist, based on
the preceding analytical steps, the next
step is to determine what type of im-
provement will be need.¡d. This may be
anything from resurfading or minor
widening to a cornpletely new facility
and 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 im-
provernent 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 m&-
terials, or unusual conditions related to

a specific proposal. The price is fre-
quently computed on ¡ cost per mile
basis for roads and a cost per squene
foot basis for stmcturrcs. Än allowanee
for preliminary and constmction engi-
neering should be included. The engi-
neering allowance is often determined
es a percentage of the construction cost.
Right of way cost, if applicable, may
be similarly determined.

8. HIGITWA.Y F'ISCAL STT]DY
(a") Pwpose:

The purpose of a highway fiscal study
is to ¿ssemble and analyze data concerning
past, present, and possible future revenues
for highways. The sources and the dis-
túbution of nevenues a,re analyzed to
determine if the financial burden and
revenues are distributed equitably. The
study provides top man&gement with data
on which to base decisions concerning the
size of the highway progra,m, distribution
of funds, and sources of revenue.

(b) Scope:
Just as a road and strret system is

thoroughly linked together at all levels of
goverrrmental 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 highwa,y progra,nì, i.e., administra-
tion, planning, design, construction, m&in-
tenance, policing, etc., should be included.

(c) Method,:
The methods of obtaining existing high-

w&y reyenues are reviewed. Statistical
data showing past and present revenue
collections and distributions are collected
and tabulated. The revenue receipts from
different sectors of the economy (users
and non-users) and from difrerent classes
of users (automobiles, buses, trucks, etc.)
ere compar'ìed to the benefits and costs due
to each to determine if each is paying a
fair share. Other methods of reyenue
sharing may, also, be evaluated.

t2
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Forecasts are made of future reYenue

that might be expected if existing neYenue

laws are continued, and from new sources

if the nevenue laws were to be changed.
X'orecast revenues ere compared with esti-
mated present and future highway nends

and several alterrrate possibilities of finan-
cing the highway program are developed.
Specific re¡ommended solutions are usually
included.

9. STUDY OF' HIGHWAY LAWS
(a) Purpose:

Efficient highway management requires
adequate legislative authority which
clearly designates responsibilities at each
government level. Most of the existing
highway legislation has probably been ac-

cumulating, piece by piece, over meny
years. I\{uch of it is probably out-moded
and seriously handicaps higliway progres.s.

There are usually duplications, conflicts,
ambiguities, and serious omissions.

A highway laws study is for the purpose
of examining existing lav's, identifying
problems, and suggesting solutions with
ühe end result being a modern, efrcient
body of highv'ay larv. tr'or exalnple, these
laws should clearly define financial and
operational responsibilities for each level
of government, ancl procedures to equitably
distribute the tax burden.

(b) Bcope:
The study should consider the adequacy

and interrelationship of highway laws at
all levels of government. This does not
mean that it shoultl include a detailecl
review of the existing lalvs of every lower
level of governrnent, but clearly designated
levels of authority should be provided for
each level of government. Model codes

and ordinances coulcl be prepared in order
to assist local governments in their efrorts
to update their laws.

(c) Method,:
,4. thorough search of existing laws, de-

crees, antl regulation is made. Each pro-
vision of law is examined. to determine its

validity and adequacy. Specific rscom-
mendations for repeal, modific¿tion, or ld-
dition are made when the existing laws
do not meet the t¿sts or pmvide trhe næ-
sary needs of the transportation system.

B. OUTPUT:

1. THE I,ONG R.A.NGE HIGITWAY
PLÄN

a. Purpose:
The highway needs study has deter-

mined 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 progra,m. Now the process of
long and shorl rarrge programming is to
take the data from the neæds, financing,
and priorities studies, and convert these

data, using practical considerations into
an actual construction time table.

Among the projects the needs study has
shown to be eligible for the long range
progra.m, many will warrant immediate
construction. I{owever, financing realities
may require that the backlog of present
needs be accomplished over a peúod of
years. Since some of these needs will be

more critical than others, it is essential to
sort out the needed projects in púority
sequence, so the more urgent ones c¿n be

scheduled for earliest construction. Be-
fore establishing priorities, all rc*ds must
be functionally classified. Therefore,
separate priority lists can be drawn up
for each class of road.

While the short range progrom is pri-
marily concerned with construction to be
accomplished during the next three, four,
or five years in the future, the long range
program includes all work proposed to be

accomplished by the long range highway
needs and financial plans. The'se projects
which are listed by tho approximate year
for construction (probably 5th to z0üh)
are not as firm and more subject to change
from projects in the short range progrÐm.
Ifowever, it does provide as accurately as

possible, using available information, the

13
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construction time-table to be accomplished
within the period of the long range finan-
cial plan.

Showing the approximate year for con-
struction will serve two purposes. tr'irst,
it gives the taxpayers eyidence that
worthy projects have received inilividuat
consideration. It will, also, give them an
idea of when they can hope to see the
projecLs, in which they are interested,
built. Second, it accomplishes a prelimi-
nary sorting which will simplify the an-
nual task of selecting projects to add each
year to the short range program.

b. Bcope:
The long range highway plan should be

nationwide and include the general road
plans for all levels of government.

c. Method:
Äs indicated above, the highway needs

study has determined what highway im-
provements will be needed over a period
of years. Subsequently, these needed im-
provements will. need to be placed into
a construction time-table, using a priority
procedure. These projects should first be
subjected to a priority analysis from a
pure engineering point of view. This
method of priority analysis contains three
features as outlined below:

(L) Berødce Røtì,ng: The service rat-
ing attempts to eyaluate 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 greater seryice rating would
warrant earlier improvement Traffic
volume is one measure of the impor-
tance of any road. (a) In establish-
ing the seryice rating for all urban
roadways and for rural arterials anrl
collectors traffic yolume criterion alone
should be suffcient, as other measures
of road importance have already been
given consideration in the classification

process. (b) X'or rural loc¿l roads
where traffic counts ma,y not be accurate
or comprehensive enough to indicate the
total importance of the roed, other
factors mry need to be considercd.
These factors include such as dwellinç
served, service to mail, or bus routes, etc.

(2) Con^dit¿on Eatì,ng: The condition
rating expresses the extent to which the
road (o" structure) is deficient, in
terms of a numerical index. This nu-
merical rating is usually taken from the
highway adequacy study. If two roads
are equally important, that is they have
equal service ratings, it seems logical
that the road having the lower condi-
tion rating should be improved first.
The extent of the individual deficiencies
that have been determined during the
adequacy rating process provides the
basis for the condition rating. A per-
fect roadway or structure would have
a condition rating of 100. Point values
for deficiencies are deducted from this
score. For example, a road with a con-
dition rating of 60 is in better condition
than a road with a rating of 40. fndi-
vidual deficiencies of difrerent kinds are
measured and added together into one
rating for each road section.

(3) Príarí.ty Anal,ysís.' The Manual
'(Measuring Improvement Needs and
Priority Analysis" presents a method
for rnechanically making a priority rat-
ing for each section of highway based
upon '(servicett and "condition.t' It
should be pointed out, however, that the
priority array though essential, cannot
by itself determine a construction pro-
granì. There are always practical con-
siderations involved which cannot be
evaluated by any type of rating for-
mula, and which must be taken into
account. These considerations may in-
clude such things as desire to concentrate
construction along a route, better geo-
graphical distribution of work, etc.
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¡II. SHORT RANGE PTANS

A. INPUT

1. CORRIDOB STIIDIES

ø. Purpose:
These types of studies arc for the pur-

pose of answering specific questions as to
the location of a highway within a corri-
dor, the number of lanes, degree of access

control, etc. These studies are nonrrally
made to determine the highway location
and general design features immediately
before starting to prepare the det¿iled
project plans, specifications, and. estimate
for projects within the corridor.

b. Scope:
These types of studies are usually lim-

ited to a corridor which is connecting
major trafrc generators, or to a relatively.
small geographic area sometimes contain-
ing several routes with similar problems.

þpical studies (in addition to the normal
national planning studies) that may be

ne,eded for short range planning include:
(1) Special O & D studies for small

areas for specific purposes.

(2) Special economic studies.

(3) ^A,erial surveys, etc.

c. Method,:
Th,e natìø¿tníde hí,ghway planmí'ng op-

eratímts suÆh oß rood ítwentary, ad'egtany
ratì,nge, trafw úud,ies, hí'ghuay classi'fca-
t¿on, m¿ n¿ed stu¿ìßt, etc., forrn' tlæ ba*ì's

for th,e preparatì,on of lon'g ro.nge pl'atru.

,{s w¿s pointed out previously in the long
renge planning section of this report,
highway improvement planned for 10, 15'

or 20 yoars into the future is very general.

It would not be possible, or even desirable,

to develop detailed information for every
project in a 20 year plan. The projects

üh¡t ¿re ineludod'in o ghort mnge plant
of five ye¿rs or less, however, should bo

described in mort detsil in order to ¿llow
the right of way studies and prelininory
engineering to proceed sufrciently in ud-
vonce of construction.

The difiercnt phasas of plenning might
be categorizæd as follows:

o Long renge plans-nationwido
o Short renge plans-route or route

section
o Construction plan-single project

X'or example, a long ra,nge plon might
show that a high type facility is needed

between two large cities. As the time for
construction approaches, say within five
yeÐrs or less, it is necessary to make some

decisions about the precise deteils of lo-
cation and design. Examples of questions
that may hsve to be resolved ore:

(1) Should the route follow the pres-
ent alignment or another locotion?

(2) Shoul<l the design be a freeweY
with complete contml of access, or a,n

expresswey with partial control of ac-

cess and. with intorsertions at gtade?

(S) Shoulil the new road pass through
intervening towns or b¡rpass them|

(a) Can the existing roadbed and
pavement of the mute serve as two l¿nes

of ¿ new four l¿ne divialed road?

These kind of questions cannot be ¿n-
swered on a project by project basis. They
must be answered for long sections of mad
at one time. To answer those questions,
it is usually neÆessary to collect more de-

tailed d¿ta than was collected in the na-
tionwide surveys. ft is very probable ot
this time that additional trafrc origin and
destination data are needed as well as

15
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more specific det¿iÌed madway inventory
dot¿. .A.dditional a¿ri¿l suryeys, economic
studies, otc., of the corridor being anelyzed
may also be needed.

ïn mo.st instances it is not fe¿sible to
gather such detailed information as is
needed for a corridor study on a n¡tion-
wide basis because:

(1) To do so would greotþ delay the
date of completion and incro¿se the
complexity and expense of the nation¿l
suryeys.

(Z) Ìhe data may not be needed ¡t
all in many cases. In other cases it will
not be needed for 10, 15, or 20 years in
tho futuro, and it is quite possible that
analysis needs will have changed by
then, and the data may be obsolete and
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-
ticular corridor.
Onco 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, speciûcations, and estimates, and
the acquisition of rights of way on a
project basis. This procoss is described
in the following section ÍY-4orcünrctãon
PlÆtts.

2. BITDGET ANATYSIS
a. Pu,rpoae:

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 analysis is necessary
to perrnit realistic short range planning
for new construction, roadway mainte-
n&nce, ¿nd the other operations of the
highway egpncy.

The fiscal study described under Section
IT., Long Range Plarß dealt with a long
period of time and cannot be as precise
as is necessàry for the short range plan
for the imnediate futuro.

b. Boope:
Normally, this type of analysis is m¡de

by each hþhway agoncy for its owr op
er¡tions. The analysis should i¡clude dl
types of income and expenditure incur¡ed
by the ¿gqrcy.

c. ilethad,:
The first o¡nration would be a conplete

accounting of the present fin¡ncisl st¡tus
of the hþhway sgsncy. This includes
studying the assets, liebilities, (unpaid
contract obligations, unræived incomg
etc.). The second step would be to n¡ke
estimates of incomo and expenditure for
the short rsnge p¡ogram psriod. This
poriod may be for two, thÌee, four, or five
yeors in the future, as desir¡d. Esüimstss
of income should include ¡ll sources of rll
anticipated income such as texeq tolls,
bonds, loans, etc. Esúimates of expendi-
ture should include all anticipatod ex-
penditures for all pu4)oses such es con-
stmbtion, maintenance, administration,
engineering, right of way, ¡rolicing, debt
retirement, etc.

The resulLs of the aneþsis described
¿bove should give a fairþ precise estinote
of the t¡res and amounts of funds th¿t
will be avail¿ble each yeer (or even by
quarters of each year) of the shorü rsnge
progrem period. The ¡vailable fi¡nds and
the highway needs c¿n then be evoluatnd,
compared, and b¿lanced.

B. OUTPUT

r. FI\rE YEAB PROGRÀMS
u. Purpoee:

The purpose of the five year prcgtl¡n
is to provide as firm of a listing as is
practical, of the pmjects to bo built within
the next five years This will pmvide
sufrcient lead time for estoblishing an
orderþ flow oi suryey, design, rþht, of
way acquisition, and construction activity.

b. Bcope:
Nationwidc-The anolysis should in-.

clude the general road plans for ¡ll levels
of Govemment.
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c. Method,:

The method of establishing priority
analysis for short rÐnge programs is much
the same as for long range programming.
Ilowever, the shorb ra,nge program is
primarily concerned with the projects in
which construction is to be initiated within
the next five years in the future. Each
year the short range progrem will be re-

viewed and projects moved up anæording

to plan, subject of course, to any adjust-
ments that may be necessary due to modi-
fied circumstsnces. AIso, es these proiects
move ahesd in scheduler & new group of
proje,cts must be sele¿ted and ¿dvanced to
the short renge program. This will be a
continuing process to continually keep a
list of projects to be constructed during
each of the next five years in the future.

L7
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IV. CONSTRUCTION PTANS

A. INPUT

].. PRELIMINÄRY ENGINEERING
a. Pu,rpose:

Preliminary engineering determines the
precise location of the road and the struc-
tural and geometric design features.

b. Scope:
Preliminary engineering is normally

done on a project basis. The length of a
project may vary greatly. For example,
some projects may be less than a kilometer
in length where others may be many
kilometers in length depending on the
available funds, complexity of the work,
nature of the work, etc. Typical types of
studies that are needed to accomplish pre-
liminary engineering include :

(1) Location Surveys
(2) Soil sampling
(3) Material investigation
(4) Bid price statistics

c. Meth,od,:

.{.fter the long range and the short
range planning processes have established
the highway functional classifications, set
construction priorities, established general
design criteria for each road section, de-
termined fairly precise highway locations
within the corridor, and set the project
limits, the work then enters the prelimi-
nary engineering phase. The preliminary
engineering work will establish the exact
geometric and physical design features of
each project. This includes such work as:

(1) Determining exact line and
grades

(2) Determining intersection and in-
terchange design ¿nd locate points of
&ccess.

(3) Determining design features of
roadway and structures.

(4) Determine the negessery public
utility adjustments.

(5) Test and determine location of
construction materials.

(6) Estimate quantities of materials
ne¿ded.

(?) Prepare avera,ge unit prices of
materials to enable estimating the cost
of the work.

2. RIGHT OF' WÄY
u Pwrpose:

The purpose of this work is to study the
right of way aspects of the project, make
recommendations for the solution of right
of way problems, and to acquire the rights
of way necessary for the project.

b. Bcope:
The right of way phase is normally

conducted on a project basis although oc-
casionally it is advisable to acquire right
of way in advance on sections which are
longer than individual construction pro-
jects. Some right of way studies which
are more broad and general in scope are
necessary during both the long and short
range planning processes. These broad
studies are made to ensure that adequate
right of way will be obtainable and that
the planned general criteria and highway
locations are feasible from a right of way
point of view.

c, Method:
At the same time that the preliminary

engineering studies are underway the right
of way department can be preparing maps
showing the ownership of the property
along the general highway locstion.

18
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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
close cooperation between the preliminary
engineering department and the right of
way department in order to avoid conflict
between design and right of way consid-
erations. Äfter the location of the road
is firmly established and the necessary
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-
TIMA.TES

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. Bcope:

Plans, specifications, and estimates ¿re
prepared on a project basis and in suf-
ficient detail to accurately describe ¡nd
control the work.

c- Meth,od:

Construction plans normally consist of
plan and profile sheet and detail drawings
for the roadway, structures, intersections,
signs, etc. Sometimes two or three, or
more sets of plans are prepa,red at differ-
ent stages during the design p¡ocess.
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
necessery to prepare supplemental speci-
fications and special provisions to cover
the specific details of each project.

Estimat¿s 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.

19
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FIGURE I

Outline of the

Highwoy Tronsportotion Plonning Process

INPAT: OATPAT:
Phase I Road Inventory The Long Range Highway Plan

Trafrc Surveys

Highway Classification
Adequacy Ratings
Highway Statistics
Transportation Goals
Evaluation of Road Improvements

Needed (Present and Future)
Highway tr'iscal Study
Study of Highway Laws

Phase If Corridor Studies 5 Year Programs
Budget Änalysis

Phase IIf Prelinrinary Engineering Plans, Spenifications, and Estimates
Righü of 'Way
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An efrective highway transportation planning process is the basis for,
and is e neoessary continuous part of efrcient highway transportation man-
agement. This series of manuals and accompanying computer progrems
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 fnstructions for Traffic Surveys
4. Guide for a tr'unctional Classification of Highways
5. Guide for a Manual for Highway Ädequacy Rating
6. Measuring Highway Improvement Needs and Priority Änalysis
?. Computer Program l-fser's Manual

ft should be acknowledged that many of the procedures as described in
these manuals have been taken from, or patterned after numerous published
sources. fncluded in these sources are publications of the U.S. F ederal
Highway Administration, State Highway Departments and the U.S. National
Âssociation of County Engineers.

The planning of a highway improvement program should start with a
foundation of knowledge about the physical nature and 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 vit¿l information that is needed
for the coordinated data system. Ary 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 T--.GENERAI CONSIDERATIONS

A. OBJECT OF THE MANUÁ,L
The object of this manual is to instruct the

personnel working on the inventory of the
highrray system ancl to provide uniforrn cri-
teria for accomplishing the task in a syste-
matic ancl econolnic rnanner.

Ä copy will be given to each employee
working on the inventory, and he will be ex-
pected to study the rnanual in order that he
will be alyare of the work he has to do.

\\rhen additional information or instructions
are neecled, the employee should ask his im-
mediate superrisor for assistance. The super-
visor is responsible to see that all of his
employees have received all of the necessary
additional information.

Changed circumstances, requirements of the
work, or new policies, ma)' make revision of,
or adclition to the manual necessary. fn case
of revision, the new procedures supersede and
replace the old procedures.

fn order to assure that all users of the
manual receive all revisions, the inventory
section of the central office should maintain a
distribution list containing the names of all
persons who have received the m¿nual.

ft should be emphasized that the inforrna-
tion being collected as described in this nr¿nual
was designed for a particular country. The
X.ield fnventory Forms may be changed to
reflect t,he data requirements of any country.
Ilowever, such changes will accordingly re-
quire modification of the cotnputel prograrìls
tlrat were d.et'eloped ta analze these data.

B. PURPOSE OF THE ROAD INVEN-
TORY

The purpose of the road inventory is to ob-
tain data for compiling statistics and solving
problems regarding the amount and the char-
acteristics of the several types of roads, streets,

structures, and other items discussed in this
manual. 'fhe data obtained will be use'd in
the determination of highway needs and. in the
preparation of highway improvement pro-
grams. These data can also be used to make
accurate delineation of the road surface sys-
tems, surface types, and special information
on ma.ps.

C. ORGANIZATION
Management of the road inventory program

is norrnally in the central offi.ce of the highway
department. This results in more uniformity,
efficiencv, and better coordination.

1. CHIEF OF ROAD INVENTORY SEC-
TION

He is in responsible charge of the road
inventory and is assisted by stafr members
in charge of various phases of the work.

2. DEPUTY CHIEF' OF' ROÄD INqEN-
TORY SECTION

Ife acts as deputy or senior assistant to
the Section Chief and acts for the Section
Chief in his absence. ft is probable that
this man may also serve as assistant chief for
Office Operations, or as assistant chief for
Field Operations.

3. A.SSISTÄNT. CHIEF' FOR OT''F'ICE
OPERATIONS

He has charge of the offi.ce operations of
the road inventory program. Ife super-
vises the draftsman and office analysts. He
prepares and supervises the analysis and
inspections of field data sent in by inven-
tory parties, and secures and eccounts for
office supplies.

Ife coordinates the flow of work to and
from the automatic data processing division.
IIe answers requests for information regard-
ing road inventory data.
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4. ASSISTANT CHIEF X''OR F'IELD
OPERATIONS

He is in charge of field inventory opere-
tions. He assigns the work for each field
party and provides them with the necessary
equipment, supplies, and maps. During the
progress of the work he will prepare a
weekly progress report. He is responsible
for the progress of the field wt¡rk He
maintains equipment records and is ¡espon-
sible for the nonexpendable property used
cluring the field inventory.

IIe assigns personnel, making changes and
replacements in assignments and schedules
when necessary. He keeps in close cont¿ct
with the field operations, follows the pro-
gress of the work, notes the location of the
crews, and makes (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 fnventory
Section.

5. INSPECTOR
One or more inspectors may be appointed

to inspect the work of the field parties. The
fnspector closely follows the progress and
the location of the work so that he can con-
tact each party in the field without delay.
He inspects the work as to rate of progress,
completeness, rccura,cy, and is responsible
for other tasks as assigned by his supervisor,
the Ässistant Chief for field operations.

6. PARTY CHIEX''
He is responsible for the field work per-

formed by his party, the notes recorded. in
the field and the equipment assigned to him.
The other members of the field party work
under his direction. His immedi¿te super-
visor is the Ässistant Chief for Field Oper-
ations. He will report the progress of his
work weekly.

7. ASSISTÄNT PA.RTY CHIEF'
I{e acts as the Ässistant Party Chief and

assists the Party Chief in making me&sure-
ments and in defining or determining the
location of the routes being inventoried.
Normally he will be an employee of the
District or Field Office (in order to be more
familiar with the immediate area).

8. DATA A.NALYSTS
They ore in charge, under the supervision

of the Ässistant Chief for Oftce Operetions,
of preparing field mops and d¡to forms for
inventory parties, checking the field d¡t¡
forms when received in the offce, and mak-
ing such special teviews, analy*s, or reports
as assigned by their supervisors.
9. DRAF'TSMAN

He drafts such forms, tables, graphs,
charts, and reports as assigned by his supor-
visor. IIe olso, when not doing drefting
work, may ¡ssist in the checking and an¿l-
ysis of data. He prepares maps for use þy
field inventory teams and also dr¿fts 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 pressurt. (In some
cases the Ässistant Party Chief may drive
the vehicle.)
11. HOURS OF'WORK

The hours of work and the working con-
ditions for field parties are established 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 ut low speed including frequent
stopping and starting with personnel get-
ting in and. out of the vehicle, moking
measurements, and crossing tr¿ffic lanes.
These actions can be extremely hazardous.
fn 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 ofrce.

Safety devices include :

a. Flashing lights mounted on top of
the vehicle.

b. tr'lasher unit to operate the 4 direc-
tional turn signals on the vehicle simul-
taneously.

c. Two red flags for use by the field
crrw in controlling trafrc.
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G. THE INVDNTORY VEHICLE

1. THE .\rEHICLE AND ITS EQUrp-
MENT

The vehicle should be a station wagon or
other type with seating capacity at least
equal to a sedan. It will have a closed body
and four doors. It will be identified as an
ofrcial government vehicle.

In addition to the usual odometer, the
vehicle will be equipped with an odometer
which will register trip length accurately,
reading to 0.01 of a kilometer. The tires
which control the odometer readings should
be virtually new tires. Radial cord tires
incorporating layers of steel cords are often
used to improve the accuracy of the odom-
eter. Tests have shown these tires are far
superior to regular tires for improving the
accura,cy of the odometer for measuring
distance.

2. ODOMETER TEST AND TOLER-
ANCE

All field inventory personnel should be
thoroughly acquainted with the factors

which affect accuracy of odometers. Before
starting an inventory, the supervisor shall
see that the odometer readings can bo relied
upon'to rcgistor accurote road d.ista¡ca It
shall be the duty of the inspoctor, 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 h¿s 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 & measurrd
distance of five kilometers or more, and the
error not¿d. If the test shows the odometer
to be inaccurate (variation in excess of Z%)
and the enor ca,nnot be eliminated by a
change in the tire pressure, change of tires,
or adjustment of the odometer, a ne.w odom-
eter should be installed in the vehicle.

The odometer check should be repoated
approximately once each month during the
inventory. Ä record of the odometer tests
will be kept in the centr¡l office showing the
percent error. This record may be used
later in applying comection factors to dis-
tances obtained from field notes.
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CHAPTER IIINVENTORY PROCEDURES

À GENERAL
This chrpter describes in detail each item

of the field d¡t¿ forms. Many eramples are
provided to illusürate the intent of the instmc-
tions. The instmctio¡ls a¡e pmvided in this
form in order to be easily understood ¿nd to
illustreto boüh the basic concept and the spe-
ciffc code for e¡ch item of dste. Each item of
dat¡ will be recorded by its code. The ûeld
forms will be given to the key punchers di-
mctþ, after only a cunÐry monual review in
the ofrce.

In otd,er to ¡ní,nì,tniøe trr(nt tlue urì,ti.ng of
coiled, d,atø alnd, ¡wtes ¡nnnt be oery clnar. Ad-
ditional inforrnation written in the "com-
mentstt section can be very useful for solving
pmblems or interpreting unusual situations
encountered in the field.

Forur fNV 1 is used for recording data on
undivided modways (without center medians).
Short, secüions of median, such as are found
¡t channelized intersections, are not me¿surcd
or recorded, and tr'orm. INV 1 may be used to
inventory these sections. In other words, it is
not necessory to change to X'orm fNV 2 for
such short sections of ro¿d with median.

tr'orm INV 2 is used for recording data on
diviitsd madways, such es freeways, express-
w&ys, or toll roads, with centor medions.

Form INV 3 is used primarily for recording
d¡ta on búdges and culverts. It is olso used
for recording pertinent items of doto for other
structures or events such ss: high tension lines,
overhead pipe lines, overheod. conveyors, sign
bridgas, pedestrian overpasses or underpasses,
dips (sudden sag), and toll collection booths.
l'or major structurcs all coh¡mns on Fo¡m
INV I should be completed if possible. See
Sample tr'orm INV I in the 'rcomputer pro-
grsm usorìs m&nu&I," which identifies the d¿ta
ûelds usually completed for the different types
of dnrctures.

Form INV 4 is usod for neoording doto on
r¿ilroad grade crossings. ff the intsrsection
of the r¿ilroad and the ro¡d has been æprrated
by o bridge then tr'orm INV 4 is not ussd but
X'orm INV 3 is used to record the dat¡ for the
bridge.

Form fNV 5 is used for r¡cording data on
tunnels.

Form INY 6 is used for recording d¡to on
ferry crossings which fo¡m ¡n eessntiel linì¡
in the road network

Form fNV 7 is used to record supplemerital
dat¡ on extensions of n¡tional ond provincial
hþhways in urban orees. (It is not intended
th¿t this form be used to r¡cord d¿to for an
inventory of locol city streets.) Form fNV
L or 2, depending upon the form th¡t is being
used when entering the urban ¡rea and whether
it is an undivided or a divided rcod, will b€
used to record the bssic roedway dat¿ within
the urban &rsa,s. f''or this inventory an urban
area is defined es eny city with a metmpoliton
population of 21000 inha,bitsnk or mone.

The first and lsst line entries on Forrr INV
? for an urban arca will be used to r¡cord the
location of entering ond leaving the urbon
&ne&. It should be noted th¡t ¡t both of these
points the first 44 colurnns should be com-
pleted. Completion sf solnmns 45 through 71

will de¡nnd if such events exist at these points.

See appendices .4. through G for era,mples
of the fNV forns.

'W'henever d¡ta are bâ.nd coded for key-
punching (zuch rs the ffeld coding of the
¡bove mentioned forms) many times the fol-
lowing letters and numbers are misinterpreted:
O, S, Z, 0) 5r 2, Generolly, this confusion is
svoided by some distinguishi¡g merk super-
i-posed upon the ch¿n¡nter. In this publico-
tion, the following h¿ve been uæd:
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d. Safety veshs in bright red or or&nge
to be worn by all members of the field
perty.

13. EQUIPMENT
The basie equipment for each field crew

shall include:
a. À 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 ga,uge.
d. Collapsible level rod (or other device

to measure vertical clearance).
e. Four clipboards for note she¿ts.
f. Camera (with case and built-in light

meter).
g. Chalkboard.
h. Drafting triangles (2).
i. Drafting pencils and pencil pointer.
j. Engineer's scele.
k. Protractor (180.).
l. Survey Pins (5).
m. Ifammer.
n. Shovel.
o. Tow chain.
p. 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. INSTRUCTTONS TO PÁ.RTY CHIEF
1. PÁ.RTY CHIEF'

He is responsible 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 es neoessary to pro-
vide a clear interpretation of the data. Ä
carbon copy will be prepared of eoch data
sheet (to insure against possible loss of the
original in the mail). He wilt prepere a,

weekly report of work performed, e¡ìa Ue
will include a tentative itinerary for the
following week

IIe will schedule each dayts wor], follow-
iog io general ths broad itinerary prepered
for his team in the centr¡l ofrce. Loc¿tion
of towns, weather conditions, prograss of
the work, etc., all must be considered when
scheduling each day's work.

'When unfavoreble weother prevenLs ffeld
inventory, he con do other thinç, for
example:

a. Procure neoesssry ofrce data from
local authorities.

b. Review notes on work to be done
and/or completed.

c. Serrrice the vehicle and make any
necessary'repairs.

fn case of serious problems of any l¡ind,
he will contact the central ofrce for instruc-
tions.

2. MÄPS
He will use the latest available editions

of highway ma,ps. Supplementol maps
showing some &¡e&s in enlarged forrn will
be included. Äeri¿l photos should also be
used when available.

3. NUMBERING OT'ROADS
The existing system of route numbers for

the n¿tional and provincial primary roads
will be used. Routes which hove names will
be assigned identification codes for use in
the road inventory data system.

The central ofrce will devise a system and
assign numbers to those routes which do not
presently have numbers.

4. ZONES
X'or the purllose of planning the work,

zones ma,y be established to define the areas
of work for each field team. LimiLs of work
zones will be defined by provincial or dis-
trict boundaries, major highways, raihoeds,
rivers, or other prominent features readily
identifiable on the ground.

5. FIELD NOTES
Field data are to be recorded in a neat

and orderly fashion. The field dato sheet
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is a ttself-codingt' form which will be used
by key punch operotors. For this rcason it
is very important that the data be entertd
neotly and legibly in the ffeld. The dots
should be completely and accurately rt-
corded at the moment they are obtained.
r'Putting off until latertt the completion of
the field notes is an unacceptable practice.

There should be no er&sures or ttwriting

overtt errors on the d¿ta sheots. Errors
should bs (lined out" and the data written
in corre¡t form on the next line.

Each day's work is to be st¿rted on e
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. NUMBERING OF'PAGES
The sheets will be numbered consecutively

to show the number of sheets used each day.
Eech type of form and each route will be
numbered separately. After the field sheets
for a complete route have bepn assembled
in the ofrce, they will be numbered con-
secutively from the beginning to the end of
the route, with separete numbering for each
type of forrn.

7. DISPOSITION OF F'IELD NOTES
The Party Chief will send by register€d

mail, the original copy of the ûeld data
sheets to the centra,l ofrco at the end of each
week. The corbon copies of the ûeld data
sheets will be retoined by the party chief
and brought to the central ofr.ce 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 centrel
ofrce by the party chief on his next visit.

E. TNSTBUCTIONS TO ASSISTANT
P.A,RTY CHIEF

Ife will ¿ssist the Party Chief in tcking
meegurements and photographs and such other

tash as the Party Chief mry request. .As he
is well acquainted with the ro¿ds and com-
mr¡nities in his district, he will be er¡ræted to
¿dvise the Porty Chief as to the co¡æct rcut
ing or locotion of the ¡o¡d. IIe will be er-
peeted to assist in choooing loc¡tions for
overnight stops, making hotel r¡serv¡tions, etc.

F. INSTRUCTIONS TO TIIE DRIVER

He will s€ô th¡t the vehicle is m¿intoiaod
in good running order and ¡ü all times sup-
plied with fuol, oil, ¡nd water. firc pressurc
will bo checked at least once,each day, using
the tire geuge furnished to ühe ûeld party, in
order that the odometer measurements moy be
&s accurate &s possible. Lubricetion, oil
changes, and other seryice is to be done in
accordance with the vehicle rnrnufactursfs
recommendotions.

The driver will keep to the rþht within the
traveled way, driving perallel to the right
odge of the road. DO NOI BTOP IN TEE
TRAVELED 'WAy. 'When it is necessary to
stop in order to take measurements, or for any
other rnason, move the cor to the rþht shoul-
der out of the traveled way. On a bridge, for
erample, the odometer reoding can be notod
as the vehicle pesses the beginning point of
the structure. The vehicle can continue mov-
ing over tho bridge to a point whe¡e ìt can
move out of the traveled way before stopping.
ff necessary stops are very frequent, the ve-
hicle can be driven slowly on the shoulder,
thus evoiding excessive tuming oh and off the
road. The amount of error introduced into
the odomoter rcedings by moving to the shoul-
der for each stop is negligible during ¿ nomol
rural rosd inventory. Do ¡wt lorget tlw øøfetg
of tlw crew amd, tlæ, truael,i,ttg Wbl¿c cøntßE

fraü. Look carefully forward snd to the ¡eor
before slowing, stoppiog, or entering the traf-
ûc stream. For erample, do not le¿ve the
vehicle standing with the doors open when
tolring meosu¡ements. This is a safeþ pre-
caution. See th¿t the vehicle is locked when
it is left unattended. Keep all instmmenk in
their c¡ses or bo¡es and out of sþht as much
as possible.
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O=alphabetic O
S:alPh¡betic S
Z=alphabotic Z
Ø:numeric zero
5=numeric five
2:numeric two

the user shouù epply whichever system is
customarily used in the data processing work
in that locality.

Numeric ffelds such as odometer reoding,
pavement width, kilometer post, shoulder
width, etc., must be completely filled when
making an entry. This means th¿t zeros must
be coded if there a,re unoccupied columns to
the lefb of the highest order digit of the
number.

Eøamplns:
Odometer reading ?.93 is coded 00793
Kilometer Post 15 is coded 0015
Pavement width ?.3 is coded 073

B. ROADWAY DATA (FORM INV 1)

PARTY CHIEF:'Write the full name of the
Party Chief on the line in the box.

Á.SSISTANT: lMrite the full name of the
Àssistant Party Chief on tho line in the box.

\IEHICLE NUMBER: 'Wúte the vehicle
license plate number on the line in the box.

SHEET OF SHEETS TODÄY: Numbor
consecutively the sheets used each day. Use a
difrerent series of numbers for each route and
for each different type of form (INY 1, fNV
2, etn,).

X''IELD DÄTE: 'Write the day a,nd the month
on the line and the last two digits of the year
in Columns 3 and 4.

Eæa,rmple: tr'ield Date 2LMayl?la
TIME START: 'Write the time that work is
started on that sheet.

TIME I.INISH: Write the time that work is
finished on that sheet.

SHÉET OF' SHEETS F'OR THIS ROT]TE:
This space is for use in the central office.
'When all she,ets have been assembled for ¿n
entire route, the sheots will be nunbered con-
secutively.

TTPE OF CASD{OLT]MNS 1 å.ND 2:
The code for tbe card t¡n is preprinted on
eaph form. For the u¡diviiled roadw¡y drta
form the card t¡n is 01.

BOIITE--COLEMNS õ TEBOIIGII 8: En-
ter the route number code. Codæ shoulil bo
developed for ¿ll routes. Âa era,mple is shown
in Appendir .f.

Eaunph: Routo 5 iB coded 0l0l0l5
Route {OS is coded 0lSl4l0

See instmctions for Column 1? (equationq)
¿nd Columns 30 and 31 (intersection type) for
guidance when inventorying s one-way pair
constituting the routs being inventoried. :When

inventorying in the direction of the inventory,
the mute designation (Col'mns 5 through 8)
will not change; however, when inventoqring
the segment of the roed carrying the tra,ffc in
the dir¡ction opposite to the inventoryr'the
alternote loop or mute number will be coiled
under Columns 5 through 8.

JTIBISDICTION-COLIIMN 9: Rocord the
administrative turisdiction of the roed being
inventoried:
Eæa,rnpl,e:

1 National 6 National P¡rks
2 Provincial ? Port Authority
I Departmental 8 Airport Authority
4 Municipal I Other
5 Mititary
If other is used then indicsto the jurisdic-

tion in the comments.

DISTRICT{OLI}MNS 10 and 11:
Euample:

01 Bs. As. (except
south)

û2 Cordoba
03 T\rcuman
04 Mendoza
05 Salt¿
06 Jujuy
0? Sant¿ Fe
08 La Rioja
09 San Juan
10 Corrientes
11 Catem¿rcs
12 Neuquen
18 Chubut

14 San Luis
15 Misiones
16 Santiago del

Est€ro
17 Dntre Rios
18 Chaco
19 Bs..A.s. (South

zone)
20 Rio Negro
2L T-û, Pampe
22 tr'ormoso
2.3 Santa Cn¡z
24 Tien¿ del X.uego
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PROVINCE: W¡ite the nome of the province
in which the inventory is being conducted.

ODOMETER REÁ.DING--{OLUMNS 12
THROUGH 16: Enter the odometer reading
to the nearest 0.01 kilometer. The odometer
reading will be rt¡orded at the beginning and
at the end of each route, at each event (struc-
ture, sign, intersection, etc.) and at each loca-
tion where there is change in a continuous
item such es pevement width, shoulder type,
etc. Än entry in any column from columns
17 through ?4 will require that the odometer
reading be recorded in columns 12 through 16
to identify the physical location of the event
on the route. Normally, the survey odometer
will be set ot 000.00 at the beginning of the
route and at the point where the route crosses
a provincial border, but this is not mandatory
since all odometer readings will be adjusted
in the office to represent progressive reference
points.

X'or structures and tunnels record the odom-
eter reading at the point of beginning of the
stmcture or the entry to the tunnel when pro-
cending in the direction of the inventory. For
intersections record the odometer reading at
the point where the centpr line (or theoretical
center lines) of the roads intersect. .4.t 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 recording the final odometer read-
ing from the previous sheet. This is intended
to aid in keeping the data sheets in proper
sequence during the ofrce review and key
punching operations.

EQUATIONS-COLïIMN 1?: Date 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 ,A.head
3 Begin Gap
4 End Gap
5 Begin Superimposition of Routes
6 End Superimposition of Routes
7 Begin Construction

8 End Construction
9 Begin Route
0 End Route
,4. Begin one way pair
B End one way pair

Codes 1 and 2 are used. wher¡ it is necessary
to introduce a simple equation in the odometer
reading series. For example, if the odometer
reachos 999.99 and begins again at 000.00, or
if the work is temporarily intermpted and
then storted again ot the same point with a
differcnt value on the survey odometer.

Codes 3 and 4 are used where there is e gBp
in a numbered route. The route may be des-
ignated on ma,ps, but in actuality in the field
there may be sections that do not, as yet, exist.
fn 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
gep. 'When such a situation is encountered
the normal odometer reading at the point
where the gep begins, is recorded under
Columns 12 to 16, and a 8'is coded under
Column 1?. When the inventory is resumed
at the point where the mute 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 1?. The esti-
mated length of the gap should ¿lso be noted
under comments.

Codes 5 and 6 are used wherc there is ¿

superimposition of two or more route numbers
on one road. A ilecision must be made as to
which numbered route takes prccedence, that
is, which is the most important. 'When this
ttmore important" route is being inventoried,
there ¿re no special codes to inilicate the exist-
ence of the superimposition. All physical
data on the section of road in which s super-
imposition exists are recorded as usual when
inventorying the more importent route. When
inventorying the less important route involved
in a superimposition the beginning of the
superimposition is indic¿tod by coding a 5

under Column 17. The taking of inventory
data is then suspended until the end of the
superimposition is ræched where code 6 is
entered under Column 17 snd the inventory
is resumed. The supeúmposed section ís con-
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sidered to constitute a gap in the less im-
portant route for statistical data analysis
purposes.

Codes ? and 8 are used where there is road
construction in progress, which may prevent
the taking of road inventory data. Code 7 is
entered in Column 17 at the point where a
constmction project begins. Code 8 in Column
17 indicates the end of the construction project
and the resumption of the normal inventory.

Code I in Column 17 indic¿tes the point of
beginning of a numbered route and code 0
indicates the end.

Code A indicates the beginning of a one-
way pair constituting the route being inven-
toried. Code B indicates the end of a one-way
pair. The section of road between Code Ä
and B carries one-wây traffic. The segment
of road carrying traffic in the direction oppo-
site to the inventory direction will be assigned
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 traff.c
flow. Code Ä at the beginning of the segment
and Code B at the end will indicate that it
carries one-wa,y trafrc.

,4,1I entries in Column 1? must have corre-
sponding odometer readings entered in Col-
umns L2 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,{,ppendix
M for special instructions for coding equa-
tions.

KILOMETER POST_COLÏIMNS 18

THROUGH 21: Enter the number from each

kilometer or reference ¡rost, as it is encountered
in either rural or urban areos When ¿ kilom'
eter or reference post is coded in Columns 18

through 21, and there are more than one line
of coded information with the some odometer
reading, the kilometers or reference posts must
be coded on the first line.

SIGNHOLIIMNS 22 îHBOUGH 26: The
location ¿nd the type of all of ofrcial trafrc
signs will be recorded. lemporary signs,
such as ttMen'Workingt' 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 sigas will not be re-
corded.

Including an inventory of signs in the road
inventory will normally slow the progress 20

to 30 percènt. Therefore, the need for this
information should be thoroughly evaluated
before deciding whether or not to include this
information in the inventory.

BIGN TYPE-COLAMNB 92 TEBOAGE
25: 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 (CØ99) is includod to pro-
vide for recording the location of permanent
traffc counter stations.

BIGN LOCATION-COLAMN 2ß: Indicatg
the location of the sign with respect to the
roadway as follows:

LE FT
ROADWAY

RIGHT
ROADWAYMEDIAN

I
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Normally only Codes 1 through 3 would be
used on Form fNV 1, however, at channelized
interse¡tions the rcmaining codes (4 through
7) may be qsêd on Form INV 1.

STRUCTIIRE--COLT}MNS 27 THBOUGH
29: In this ffeltl enter the codes to indicate
type of structure (or other event). Column
29 is used, on Form INV 2 only, to indicate
whether the structure is on the left or the
right roadway. Eech entry in Columns 27
and 28 requires o conesponding entry on f,'orm
INV 3 (for all structures, except types 12, 18,
19, and 23 thmugh 33. tr'orm INV 5 is eom-
pleted for tunnels (structure type 18). tr'om
INV 6 is completed for ferrios (structure t¡rc
19). Codes 12 and 23 through 33, are exoep-
tions requiring no corresponrling entries on
other forms. (Note that at any point where
o structure is being recorded and other events
are being logged at the same locatidn which
requires the use of two or more lines, it is
important th¿t the structure be shown on the
Êrst line.)

BTBACTANE TYPE4OLTMNB gT Å.ND
98.' Rocord the structurs type (or other event)
according to the following codes. Structures
of ?.0 meters or, mono in total length &re con-
sidered to be major structurcs.

01 Minor structure-rrad over weter-way
û2 Major structueroad over watervay
03 Major structurs-road oyer other mad
04 Major stmcture-road over railroad
05 Major structure-road

a¡rd other road
06 Major structure-road

over woterway

over watervoy
and railroad

07 Major structure-road over railroad and
other road

uu .urajor stn¡ctur.*rud over raterrly,
r¡iLoad ¡nd other ro¡d

09 Underpass-road under othe¡ rnd
10 Underpasrrood under r¡ilrod
11 Underpass-road t¡nder r¡ilmûd rnd

other mad
12 Cattleguard
13 Cottleguard<ulvert combin¡tion
14 High tension electric power line
15 Overhead pipeline
16 Overhead. conveyor (ore, gmin, slnd,

etc.)
17 Sign bridge
18 Tunnel
19 tr'erry
20 Pedestrian oyer?ass
21 Pedestrian underpass
22 Dip (zudden sog)
23 Approach road culvert-right side
?4 .A,pproach road culvert-left side
25 .A.pproach rood culvert-both sides
26 Rest area-rþht side only
2? Rest area-lefb side
28 Rost ares-both side6
29 ne'$ are¿-Median
30 Service oreo-median
31 Median 

""or.oos¡-poved32 Median crossover-unpaved
&3 Toll collection booth
34 Roadway over dam
ØØ Othør

(Structuro typos 23, 24, and zlt Fill noü be
recorded for urban aruas.)

STEACTANE LOCATION-4OLAMN 99 :
This column does not Bppoer on X'orm INV 1.

ROAD INTERSDCTIONHOLTIMN 30
THROIIGH 3?: In this field ind.ic¿te the in-
tersection type, the route number and juris-
diction of the cr.ossroad ¡nd its surface t¡re.

10
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INTERSECTION TYPE - COLUMNS g} AND 31:

"+
02F

'l
-T

,,Y

'.l
,)

08(

oe It

OO = OTHER
BP = BEGINNING OF A ONE.WAY PAIR CONSTITUT¡NG THE ROUTE BEING INVENTORIED
EP = END OF A ONE-WAY PAIR CONSTITUTINc THE ROUTE BEING INVENTORIED

11
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Intersection types 12 and 13 ere intended to
represent interchanges where the intemeeting
roads arc seporated by a briilge. One, or boih
of the ro¡ds would h¡ve ¡ oentsr medi¿n which
prevents lefb turns. If the Code 00 (for other)
is used a sketch showing the intersection for:rr
should be included in the comments spa,ce.
Codes BP ¿nd EP will be used when inven-
torying e one-wey pair constituting the mute
being inventoried. This procedure will be
neoessÐry when it is not convenient or possible
to inventory the roadways carrying both di-
r¡ctions of travel in the direction of the inven-
tory. Therefore, when a code r.{.' is used
under Column 1? (equations), a code of BP
must be coded in Qolumns 30 and 31. .A.lso
when Code B is coded in Column 17, a code
of EP must be shown in Columns 30 and 31.
'When inventorying the section of mad in the
direction opposite to the inventory code A, in
Column 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 segmont.

CROBBBOAD NOATE NAMBER-COL-
AMNB 39 TEEOAGE 36: Enter the route
number of the crossroad, if it is ovailable. If
the crossroad hos no number, or if the number
is unknown,leave the field blank.
C BO BB BO AD J A ET BDI CT I O N_CO LA M N
86:
Eæample:

1 National
2 Provincial
3 Departmental
4 Municipal
5 Military

6 Nationol Park
? Port Äuthority
I Airport Authority
Ø Other

ff the jurisdiction of the crossmad (or road
not being inventoried) is unknown, leeve a
blank.
CROBSROAD BAÊFACE TYPE-COL.
AMN 37; Report the surface type of the crrss-
road.

If Portland P Cobblestone
cement concrete R Gravel

A AsphalL-high S Soil
type Ø other

T Asphalt--
surface trcotment

HORIZOIflTÁ.L CUBVES--COLUUN 88:
Becord the occunence of horizont¡l curves by
use of the following codes in Column 88:

1 Begln cu¡ve to the rþht
2 Begrn curve to the left
3 End curve
4 Right angle (90") turn to the right
5 Right angle (90') turn to the left
6 Begr" winding rcad
7 End winding road
8 Begin curwiline¿r alignment
9 End curvilinear aligament

These date will be useful in evalueting the
çneral alignment chara¿toristics of the exist-
ing roed. ff the alignment is of a wincting
char¿cter zuch as found in mountoinous anea,s

the recording of eaph curve becomes l¡borious.
and at the scme time, unnecessory since the
howledge th¡t the ro¡d is ßwindingD is suf-
ficient. The same is tme of the nowor type of
gentle, swoeping madwoy alignment clsssod
as curvilinear. On this t¡n of olignment the
beginning ¿nd end poinLs of eech curye are
¡lmost impossible to ileûne accuretely, and
each individual curye becomes nnimportant
sincs none are sharp or sudden ¿nd the loowl-
edge that the ro¿d is curvilinear is sufrcient.
The alignment classed ¿s curviline¿r will nor-
mally be encountercd on the hþher type de-
signs or freeways.

FENCE-{OLUMNS 39 TTTROUGII 44:
R¿cord in this ûeld the type of fence and its
loc¿üion. In urbon arces dato on fene¡s will
not be recorded.

FENCE TTPES-COLAMNS 3e AND 4o:
Record the type of fence seporetely for the
left and right sides of the road.

1 Smooth wire
2 Barbed wirr
3 B¿rbed and smooth wire combin¿tion
4 T[oven wirr
5 'Woven and barbed wire combinstion
6 Wood
7 Stone or m&sonr1/
8 lrregular
0 Other
N None

Code 8, for irregular fencing, is to be used
when therp are frcquent m¿ll plots of land

L2
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with different types of fencing, or some with
no fencing, and at vaúable distances fiom the
road. This situation is common ne¿r devel-
oped areas. In this initial inventory theæ
dota art not of sufrcient value to justify the
large expenditure of time neoessa,ry to me¿sure
and classify each change in fqnce type ond
location. The primar{ purpose of these data
is to'indicate, in the'vast open rural &re&s,

whether the roadway is fenced. More deteiled
data can be colle¡ted at ¿ later date if it is
found desirable to do so. ff there &¡e no
fences, use Code N. Under Column 39 record
the type of fence for the left side of the road.
Use Column 40 to show the type of fence on
the right side of the road.

DTBTANCE TO THE FENCE-COLAMNB
4,1 TEBOUGE 44: Enter the dibtance to the
fence measured from the center of the median
(for divided roadways) or the center line of
the road. Becord the measurement to the
nearest whole meter, separately for the right
and left fences. All measurements should be

at right angles to the center line of the road.
Code NN, if there is no fence. Columns 41

and 42 are used to code the distance left of
the centerline, and columns 43 and 44 to code

the distance right of the centerline.

COLUMNS 45 THROUGH 58: These columns
contain data for divided roadways; therefore,
they do not appear on tr'orm INV I.
ROADWA.Y-COLIIMNS 59 THROUGH
68: These columns contain the shoulder and
pavement data for the roadway when inven-
torying an undivided road. The surface type
classifications &re general, and limited in num-
ber, because of the difficulty of making pre,cise

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 c¿n be recorded. If a road-
wa,y or shoulder contains more than onê 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,

the entir¡ width of the rudwoy usoble by
trafrc should be meosured and ¡ecorded as

being the traveled wty. I-n this caæ the
shoulder type and widths would bo oodcd
NNN, rNone.x

On roadways whert shoulders ¡rs evide¡rt
the mea^sured width shoulil include the totsl
usoble shoulder widthr even though perhops a

part of a shoulder will h¡ve a surface tr¡tt-
ment and. the remainder will be sod' eerth, or
gravel. fn such casos record the tot¿l ussble
shoulder width and the predominete $rrfaÆe

type. Explain in tho comments the combino-
tions irf surfarce types and the widths of eaph.

'When any entry is mode in cotum¡s 59

through 68 to record a change in shoulder of
traveled way data, il will be necessary to meke
new observa,tions. rnd fill ¿ll colu¡rms 59

through 68. In ¡ddition, & nsw entry should
be made in column 69.

LEFT BEOALDEB-OOLAMNB 69
TEfuOAGE 6/; Record the üype snd. width
of the lefb shoulder (the shoulder which is on
the left-hond. side when facing in the direction
of the inventory).
SHOALDEN TYPE-COLAMN 59 :

H Portland P Cobblestone
cement concrete R Gravel

.4. Asphalt-high S Soil
type C Sod

T Äsphalt-- Ø Other
zurface treatment N No shoulder

SHOALDEB WIDTH-COLAMNS 60 AND
61.' Re¡ord the average width of the shoulder
to the nearest one-half meter. Code NN' if
there is no shoulder.

TBAVELED WAY_COLATINS 69
TEEOUGE 66.' Record the zurfarce type and
width of the traveled way (the portion of the
roadway used for moving tr¡frc exclusive of
the shoulders).
TEAVELED WAY SANFACE TYPE_
COLAMN 62:

H Portlandl P Cobblostone
cement concrete R Gravel

A Asphalt-high S Soil
type Ø Other

T Asphalt-
surface trtatment

13
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TEAVELED WAY WIDTE4OLAMNS
68 TEEOAGE 65: Bocord the width of the
traveled way to the neqrest 0.1 meter.
&regr:. Bgo,ø r,ÐE& -. =øo{,vuÌÍB .. æ
TEÈOAGE d8.' Record the type and width
of the rþht shoulder (the shoulder which is
on the right hand side when fa¿ing in the
direction of the inventory).
BEOULDE B TYPE4OLT|MN ffi :

H Portland P Cobblesøne
cement concrete R Gravel

Ä Asphalr-high S Soil
type

T Asphalt-
C Sod
Ø Other

surface trc¿tment N No shoulder
BH O A LDE N'W T DT E-4O LA M NB El AN I)
68.' Record the average wiilth of the shoulder
to the neer¡est one-half met¿r. Code NN, if
there is no shoulder.

NUMBER OF. LA.NES-COLIIMN 69: Re-
cord the total number of lanes used. for mov-
ing trafrc under normal operating conditions
(not congested peak hours). ff the trafrc
lanes are not marked, then estimatp the num-
ber of lanes normally used by trafrc.
ÄCCESS CONTROL--COLIIMN 70 : Record
the access characteristics of the roadway. It
is the type of access control oyer & substantial
section of the road that is to be inventoried.
fndividual a,coess points and/or violations, or
exceptions to the general type of â.cosss con-
trol are not to be recoriled. Such violations
or exceptions should be noted in the comments.

T:Complete Coltrol of Àccess
P:Partial Control of Access
N:No control of access
(Note that an undlvided hlghway should not have

full control of access, therefore, thle column does not
appear on F'om Il{V 1.)

RAILROA.D CROSSING_COLUMN 7L:
Enter the name of the railroad according to
the following codes. In addition, if the cross-
ing is r'at grade," then complete Form INV 4;
if separated by a structure, then complete
Form INV 3.

Eaørnp\e:
1 Gral. Bartolome Mitre
2 Gral. Manuel Belerano
3 Gral. Julio.4,. Roca
4 Gral. Justo Joso de Urquiza

õ GrsL Joæ de San lfiartin
0 Domingo F. S¡rmiento
0 Other

-If .r'otÀer¿ ir.uæd¡ æeify tåc ¡rnc.in.ttc
comments.

Note th¿t et any point rhere ¡ reilrüd
crossing at grade iE boi¡g inveatoried ¡nd
other events are bcing loggsd ¡t this slme
Iocation, which require the uso of two or monË
lines, it is importont th¡t the r¡ihud cmÊsing
be shown on the ffrst lins.
BIIRAL OB IIRB.A,N-{OLIIMN ??: In this
column classify the ch¡racter of the ¡ros
through which the mad is pessing. Rofer to
Appendix H for addition¡l instrucùions.

R Rural Il Urban
Note that at any point of entry into an

urban crco, and when other events being loggþd
at this s¡me loc¿tion which rcquirc the use of
two or morc lines, it is importrnt thct the
urbon oroa code be shown on the ûrst line.
.A.DMINISTRATNTE BOTINDABY--COL-
IIMN 73: Record the eústencs of ¿dministr¡,-
tive boundarias by use of the following code:
Eaunple:

1 N¡tion¿l
2 Provincial
3 Departmental
4 Municipal
5 Military
6 Nctionel Park
Always indic¡te in the comments the n¿me

of the administrative boundary being necorded,
such as: Rio Negro-Chubut provincial bor-
der; Los Alerces Notional Park boundary;
Lujan municipal limits; etc. If 'rother" is
used, explain the t¡rc of boundary beiog o-
corded.
TOPOGRA.PHY--{OLI}MN 74: Bsco¡d the
general type of ten¿in through which the
road is constructed (and which ¡frects'the
alignment and grade of the road) as follows:

L lrevel
O Rolling
M Mountainous
C¡ro should be taken to classify ühe tenain

which afrects the design (and cost of construc-
tion) of the road. It is possible, for eram.plo,
to have a rced o't {evelD tðn¿in çif.hin ¿

? Port Authorities
8 Airport

Authoritiæ
I Partido
Ø Other

t4
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mounteinous &re&. This could happen if the
ro¿d. werc in a fl¡t river valley, or on a bench
or shelf, or on & flat mese or table land, even
tbough..the surrounding region ryere moun-
tsinous.
ILLUMINÄTION-COLIIMN 75: Becord
the existence of roadway illumination. Do
not record short intervals of spot illumination
t'such as bus stops, intersections, or inter-
changes, etc."

1 Begin illumination
2 Encl illumination

COMMENTS: Make comments brief, but
clear. If additional space is needed, use the
reverse side of the form. Remember to idon-
tify each comment by odometer reading where
necessa,ry.

Do not use other sheets of paper for notes
or sketches unless absolutely necessa,ry because

of the difficulty of preventing their loss.

C. DIVIDED ROADWAY DATA-FORM
INV 2

PARTY CHIEI'': 'Write the full name of the
Party Chief on the line in the box.

ASSISTÁ.NT: 'Write the full name of the
,{ssistant Party Chief on the line in the box.

VEHICLE NUMBER: 'W.rite the vehicle
license plate (or other identification) number
on the line in the box.

SIIEET 
- 

Of' 
- 

SHEETS TODAY: Num-
ber consecutively the sheets used each day.
IJse a separate series of numbers, for each
route and for each difrerent type of form
(INV 1,INV 2, etc.).
FIELD DATE-COLUMNS 3 AND 4: 'W'rite

the day and the month on the line and the last
two digits of the year in columns 3 and 4.

Eæarmple: Field date 2l MaylTal
TIME START: 'Write the time that work is
started on that sheet.

Eøa,rnple,' Time start 8:00 a.m.
TIME FINISH: 'Write the time that work is
finished on that sheet.

Ena,m,pl,e: Time finish 2:1ã p.m.
SHEET 

- 
OF' 

- 
SHEETS F'OR 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 consecutiveþ.

TYPE OF' C.A.R}_COLI}MNS 1 AND 2:
The code for the card type is preprinted on
each form. tr'or the diyided roadwey data
form the card type code is 02.

ROUTE-COLIIMNS 5 THROIIGH 8: En-
ter the route number code. Codes should be
developed for all routes. .4.n example is shown
in Appendix J.
Eæample.' Route 5 is coded 0l0l0l5

Route 40S is coded 0lSl4l0
See instruction for Columns 1? (equations)

¿nd 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. I{owever, when inventorying
the segment of the road carrying the trafrc in
the direction opposite to the inventory the
alternate loop or route number will be codeil
under Columns 5 ührough 8.

JURISDICTION-COLUMN 9: Record the
administrative jurisdiction of the road being
inventoried.
Eæampln:

1 National
2 Provincial
3 Departmental
4 Municipal
5 Military

6 National Park
? Port Äuthority
8 Airport Äuthority
Ø Other

ff "other" is used, then indicate the admin-
istrative jurisdiction in the comments.

DISTRICT-COLUMNS 10 AND 11: Re-
cord the highway department district code.

Eæa,m,ple:

01 Bs. ,4,s. (north
zone)

t2 Cordoba
03 Tucuman
04 Mendoza
05 Salta
06 Jujuy
07 Santa tr'e
08 La Rioja
09 San Juan
10 Corrientes
11 Catamarca
12 Neuquen
13 Chubut

14 San Luis
15 Misiones
16 Santiago del

Estero
1? Entre Rios
18 Chaco
19 Bs. A.s. (south

zone)
20 Rio Negro
2L La Pampa
22 Formosa
23 Santa Cruz
24 Tierra del X'uego

15
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PROVINCE: Write tho na,me of the provinae
in which the inventory is being conducted.
ODOMETER READINHOLI]MNS L2
THBOUGH 16: Dnter the odometer reading
Lo tha nparost 0.01 hí,l,ompûer. The odometer
reading will be recorded at the beghning and
at the end of eech route, at each event (struc-
ture, intersection, etc.) and a,t each location
where there is a change in a continuous item
zuch as pavoment width, shoulder type, etc.
An entry in any column from columns number
1? through 75 will require that the odometer
reading be recorded in columns 12 through 16
to identify the physical location of the event
on the route.

Normally the survey odometer will be set
at zero (000.00) at ühe begirming of the route
and at the point where the mute crosses &
pmvincial border, but this is not mandatory
since all odometer readings will be adjusted
in the ofrce to represent prograssive rrfercnce
points.

tr'or structurrs and tunnels record the odom-
et¿r reading at the point of beginning of the
structure or the entry to the tunnel when pro-
ceeding in the direction of the inventory. X'or
intersections record the odometer reading at
the point where the center lines (or the the¡re-
ùical center lines) intersect. Ät railroad cross-
ings record the odometer reading of the inter-
section of the road.way and the first r¿ilroad
track.

fn the heading of this field a space is pro-
vided for recording the finel odometer reading
from the previous sheet. This is intended to
aid in keeping the data sheets in proper se-
quence during the ofrce review and key punch-
ing operations.
ESUATIONS-{OLUMN 17: Data are re-
corded in this column to indicat¿ simple equa-
tions in odometer readings 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
6 End

superimposition

? Begin
construction

8 End construction
I Begin route
Ø End route
A Begin one wsy

pair
B End one way poir

Codes 1 and 2 ¡ro uæd whe¡e it is neoæry
to introduce ¿ simple equrtion in the odometer
reading series. X'or eremple, if the odomeúor
mches 999.99 and begi$ again at 000.00, or
if the work is temporarily intermpted and
then started again at the sa,me poinü with a
different value on the zurrey odometen

Codes 3 and 4 srs usod whórs there is s gsp
in a numbered route. The route mey be des-
ignated on m&pq but in actuality, in the ûeld
there may be sections lhat do not as yet exist.
In this case Code 3, in Column 1?, where t'he
g¡p is encountered. Code 4, where the roed
inventory is resumed on the other side of the
gep. 'When such a situ¿tion is encountertd,
the normal odometer mading at the point
where the gap begins, is rtcorded under Col-
umns 12 to 16, and a B is coded under Column
L7. 'When the inventory is rcsumed ¡t the
point where the rout¿ continues, the odometer
should be reset tn z.ero and so recorded under
Columns 12 to 16. The Code 4 is then entered
under Column 1?. The estimatod length of
the gap should also be noted under comments.

Codes 5 and 6 are usod whers thert is a
superimposition of two or more route numbers .

on one road. A. decision must be made as to
which numbered 

"outå 
takes precedence, thot

is which is the most. importanL (The mute
having the higher functionol cl¿ssiûc¿tion is
normally considercd the t¡moro

routo.tt If the routes hsve the sa,me fr¡nction¡l
classiûcation, the route hsving the hþher av-
erage traffic voh¡me m.sy be considersd the
more importont.)

TFhen this more inportant route is being
inventoried, there ane no special codes to indi-
cate the existence of the superimposition. All
physical data on the zuperimposed section ¡re
recorded as usuol when inventorying ühe more
importent route. W'hen inventorying the less
important route involved in a superimposition,
the beginning of the is indi-
cated by coding ¿ 5 in Column 1?. The to,king
of inventory datc is then suspended until the
end of the superimposition is ¡eached where
code 6 is entered in Colnmn 1?, and tho inven-
tory is rrsumed. The superinpoeed æotion is
considered to be a gap in the less important
route for statisticsl deta analysis purnffi.

16
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Codes 7 and 8 are used. where there is road
construction in progress which prevents the
taking of road inventory data. Code 7 is
entered in Column 1? at the point where a
construction project forces suspension of the
inventory. Code 8 in Column 17 indicates the
end of the construction project and the re-
sumption of the normal inventory.

Code 9 in Column 1? indicates the point of
beginning of a nurnbered route and Code 0
indicates the end.

Code A indicates the beginning of a one-way
pair constituting the route being inventoried.
Code B indicates the end of a one-way pair.
The section of road between Codes A and B
canies one-way traffic. The segment of road
carrying traffic in the direction opposite to the
inventory will be assigned a route number,
similar to a loop or an alternate of the basic
route, and inventoried ¿s 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-Ìvay
traffic.

All entries in Column 17 must have corre-
sponding odometer readings entered in Coi-
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.)

KILOMETER POST _ COLTIMNS 18

THROUGH 21: Ent¿r the number from each
kilometer or reference post as it is encountered
in either rur¿l or urban ¿rcas. When ¿ kilom-
eter reference post is coded in Columns 18

through 21 and there is more than one line
of eoded information with the same odometer
reading, the kilometer or reference post must
be coded on the first line.

SIGNS-COLUMNS 22 THROUGH 26: the
location and the type of afl ofrcial traffic signs
may be recorded. Temporary signs, such as

"Men 
'Working" will not be recorded. ft is

helpful to indicate the sign legend in the com-
ments section, especially when working in re-
mote areas where signs are not numerous. The
decision as to whether signs should be inven-
toried or not will depend upon each country
and the use it intends to make of this infor-
mation. Sign data should not be collected
unless a definite use for the information is
planned. Sign data should not be collected
in urban areas.

BIGN TYPE-COLUMNB 2ø THBOAGII
95 : In these columns enter the correct code to
indicate the type of sign and its legend. A.n

example list of codes for signs is included in
Äppendix K. .4. special code (C099) should
be used to provide for recording the location
of perrnanent traffc counter stations.

SIGN LOCATION-COLUMN %i: Indte¡;tn
the location of the sign with respeæt to the
roadway as follows:

LEFT
ROADWAY MEDIAN

RIGHT
ROADWAY

STRUCTURE-COLUMNS 27 THROUGH
29: In this field enter the codes to indicate
type of structure (or other event). Column
29 is used, on Form INV 2, to indicate whether

the structure is on the left or the right road-
way. Note that at any point where a structure
is being recorded and other events are being
Iogged at the same location, which rt4uire the

L7
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use of two or more lines with the same odom-
eter reading, it is important that the structure
be shown on the first line.

Each entry in Columns 27 and,28 requires
I corresponding entry on X'orm INV 3 (for
all structureg except types 12, 18, 19, ¿nd 23
through 33) or X'orm fNV 5 for tunnels, or
tr'ortn INY 6 for ferries.

Codes 12 and 23 through 33 are exceptions
requiring no corresponding entries on other
forrns.

STNACTARE TYPE-COLAMNB 27 AND
28.' Becord the structure type (or other event)
according to the following codes. Structures
of ?.0 meters or more in total length are con-
sidered to be major structures.

01 Minor structure-road over waterway
t2 Major structure-road. over waterway
03 Major structure-road over other road.
M Major structure-road over railroad
05 Major structure-road over waterway

¿nd other road
06 Major structure-road oyer waterway

and railroad
07 Major structure-road oyer railroad and

other road
08 Major structure-road oyer waterway,

railroad, and other road
09 Underpass-road under other road
10 Underpass-road under railroad
11 llnderpass-ro¿d under railroad and

other road
12 Cattleguard
13 Cattleguard----culyert combination
14 High tension electric power line
15 Overhead pipeline
16 Overhe¿d conveyor (ore, grain, sand,

etc.)
17 Sign bridge
18 Tunnel

19 Ferry
20 Pedestrian overpass
21 Pedestrian underpass
22 Dip (sudden sag)
23 Approach road culvert-right side
24 Approach road culvert-left side
25 Approach road culvert-both sides
26 Rest area-right side only
2? 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
ØØ Other

Structure types 23, 24, and 25 will not be
recorded in urban areas.

STRACTARE LOCATION-COLUMN 99:
The data in this item will indicate if the struc-
ture pertains to the roadway carrying trafrc
in the direction of the inventory, or to the
opposing roadway, or to both. The cocles will
difrerentiate between structures carrying or
spanning one roadway and those canying or
spanning both roadways.

A structure pertains to forwarcl roadrray
Ø structure pertains to opposite roadway
B structure pertains to both roacì.ways

ff there are twin structures (one on the
forward roadway and one on the opposing
roadway) at the same odometer reading it will
be necessary to use two lines on Form I)i\'¡ 2

repeating the same odometer reacling on each
coding one structure as "Ä" in Column 29 ancl
the other as'(0" in Column 29.

ROÄ.D INTERSECTIONS-COLU}ÍNS 30
THROUGH 37: In this fielcl indicate the in-
tersection type, the route number of the cross-
road and its surface type.

1.8
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INTERSECTION TYPE . COLUMNS il} AND 31:

02 t-
03 II

,,Y

''l
,)

08(

oe tt

-T

OO. OTHER
BP = BEGINNiNG OF A ONE-WAY PAIR CONSTITUTING THE ROUTE BEIII¡G INVENTORIED
EP = END OF A ONE-WAY PAIR CONSTITUTÍNG THE FOUTE BEING INVENTORIED
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fnbrsection types 12 and 13 are int¿nded to
represent interchanges whero the intersecting
roads are separated by a bridge. One, or both,
of the roods would have a center median which
prcvents left turns. ff the code 00 (for other)
is used a sketch showing the intersection form
should be included in the comments spece.
Codes BP and EP will be used when inven-
torying divided highways or freeways, where
it is not conyenient or practical to inventory,
both ro¿dways in the direction of inventory.
Therefore, when a code "Ât' is used under
Column 1? (equations), a code of BP must be

coded in Columns 30 and 31. Älso, when code
B is coded in Column 1?, a code of EP must
be shown in Columns 30 and 31. 'When in-
ventorying 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 ¡nd EP in Columns 30 and 31 will
show the end of the segment.

CBOBBROAD BOATE NAMBER-COL-
UMNB 39 TEEOAGH 36: Enter the route
number of the crossroad, if it is available. If
the crossroad has no number or if the number
is unknown, leave the field blank.
CBOBSBOAD JURISDICTTON - COL-
AMN 36:
Eøarnpln:

1 National
2 Provincial
3 Departmental
4 Municipal
5 Military

6 National Park
7 Port Äuthority
8 Äirport Authority
Ø Other

If the jurisdiction of the crossroad. (road
not being inventoried) is unlnown, leave I
bl¿nk.
CBOBBROAD BAEFACE TYPE_COL-
AMN 87; Record the surface type of the
crossroad.

If Portl¿nd P Cobblestone
cemenü concrete R Gravel

A Asphalt--hþh S Soit
type Ø Other

T Asphalt--
surface trsatment

HORTZONTAL CITR\IES-COLUMN 38:
Rocord the occu¡rcnce of horizontal curves by

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 (90") turrr to the right
5 Right angle (90') turn to the left
6 Begin winding road
? 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. ff the alignment is of a winding
characteristic, such as found. in mountainous
areas the recording of each curye becomes
laborious, and at the same time, unnecessery
sinco the lcrowledge that the road is ttwindingtt

is sufficient. The same is true of the newer
type of gentle, sweeping roadway alignment
classed as ('curvilinear.tt 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 &re sharp or sudden
and the licrowledge that the road is curvilinear
is sufficient. The alignment classed as curvi-
linear will normally be encountered on the
higher type designs or freeways.

F'ENCE-COLUMNS 39 THROUGH M:
Record in this field the type of fence and its
location. Data on fences will not be collected
in urban areas.

FENCE TYPE-COLUMNB 3e 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 'W'oven wire
5 W'oven and barbed wire combination
6 Wood
7 Stone or masonry
8 frregular
Ø 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 d.istances from the

20
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road. This situation is common near devel-
oped areas. In this initial inventory these

data are not of sufrcient value to justify the
large expenditure of time neeessa,ry to me¡sure
and classif¡r each change in fence type and
location. The primary purpose of these data
is to indicate, in the vast open rural are&s'

whether the roadway is fenced. More detailed
data can be collected at a latpr date, if it is
found desirable to do so. If there a.re no

fences use code N. Under Column 39 record
the type of fence for the left side of the road.

Use Column 40 to show the type of fence for
the right side of the road.

DTSTANCE TO THE FENCE-COLAMNB
U TH&OAGE 44: Enter the distance to the
fence measured from the center of the median
(on divided roadways) or the centerline of
the road. Record the measurement to the
nearest whole meter, separately for the right
and left fences. All measurements should be

at right angles to the center line of the road.

Code NN if there is no fence. Columns 41

and 42 are used to code the distances left of
the median and Columns 43 and 44 to code the
distance right of the median.

LEFT ROADWAY-COLUMNS +5
THROUGH 54: These columns contain the
data for the left roadway (which is carrying
traffic in the direction opposite to the direction
of the inventory). The surface type classifì-
cations are general and aro limited in number
because of the difrculty of making precise de-
terminations in the field regarding surface
thiclrress, placement methods, etc. .4,s 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
predominate type should dictate the code to
be used. fnclude 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 trafrc should be measured and record.ed as
being the traveled way. In this case the shoul-
der type and wiclths would be coded NNN,
t'None."

On roadways where shoulders are evidenl
the measured width should include the total
usable shoulder width, even though perhaps a

oart of a shoulder will have a surface tre¡t-
inent and the remainder will bo sod, earth, or
gravel. In such cases r€cord the totol us¿ble
ðhoulder width and its 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 45

through 68 to record a change in shoulder,
traveled w&y, or median data, it will be neiges-

sary to make new observations ¿nd fill all
Columns 45 through 68. fn addition, & new
entry should be made in Column 69.

OATSTDE BHOALDER-COLUMNS 4ó
TEÈOAGÍI l¡7: P'ecord the type and width
of the outside shoulder.

BHOULDEB TYPE-COLAMN þ :

surface treatment N No shoulder
srroaLDEE 'wrDTH coLaMNS 46
AND 47: B,ecord the average width of the
shoulder to the nearest 0.5 meter. Code
t(NN,tt if there is no shoulder.

T n AV E LE D'W A7-C O LA M N S 48
THEOAGH 57.' Record the surface type and
widlh of the traveled way (the portion of the
roadway used for moving trofrc exclusive of
the shoulders).

TEA-T'ELED -WAY SUEFACE TYPE-
coLUMN 48:
H Portland surface treatment

H Portland
cement concrete

,4. Asphalt-high
type

T Äsphalt-

cement concrete
Ä Äsphalt-high

type
T Asphalt-

H Portland
cement concrete

.4. Asphalt-high
type.

T Asphalt-

P Cobblestone
R Gravel
S Soil
C Sod
Ø Other

P Cobblestone
R Gravel
S SoiI
Ø Other

P Cobblestone
R Gravel
S Soil
C Socl

Ø Other

T EAVE LE D'W AY W I DT E-CO LA M NB
49 THEOAGE 51.' Record the width of the
traveled way to the nearest 0.1 meter.

MEDIAN SHOIILDER-COLUMNS õ2
THROUGH 54: Record the type and width of
the median shoulder.

BEOALDEN TYPE-COLUMN 69 :

surface treatment N No shoulder

2L
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BEOALDEE WTDTE4OLAMNS 6S
AND 6l: Rêcoril the average width of thc
shoulder to the nearcst 171¿ metsr. Code

'3Ntt if the¡e ie no shoulde¡.

MEDIAN-{OLI]MNS 55 TTIR,OIIGI{ 58:
Record the ty¡n and width of the medien.
Ignore short secüions of median divider, or
channeliz¿tion, at intersections on roads which
aro basically undivided roads. Form fNV 2
is not to be used for recording channelized
intensection data.

MEDTAN TYPE_COLAMN 6õ:
1 Depressed-

sod or esÉ,h
4 F'lush-paved
5 Baised--sod or

2 Depressed-paved earth
3 Flush-+od or 6 Raised-paved

e¡rth Ø Other
M E D T AN W I D ? E_O O LA M N8 õ6
TEROAGE 68.' Record the width of the
medion to the noarrcst 0.1 meten The median
width is me¿sur€d from the edge of the tr¿v-
eled way and includes the width of the shoul-
der (if there is e shoulder). If the median
width is variable (not constant), then code:
999 Variable median width.
RIGI{T ROA.DWAY-_COLUMNS 59
TIIROUGH 68: Thes€ columns contain the
dot¡ for the right roadway (which is carrying
trofrc in tho direction of the inventory).

MEDIAN BEOALDEE_COLAMNB õ9
TEEOAGE d/.' Record the type and width
of the medi¿n shoulder.

BEOALDEE TYPE-COLAMN 69:
If Portland P Cobblestone

cement concrete R Gr¿vel
.4. Àsphalt-high S Soil

BAEFACE TTPE-OOLAMN 69 :
H Portland P Cobblsstone

cemont concrete R Gravel
A Aspholt'-high S Soil

type Ø Other
T Asphalù-

surface treatment

TEAV E LE D W AY W TDTE-4 O LA M NB
ffi TEÈOAGE 65: Record the width of the
traveled way to the nearest 0.1 meter.

OUTSIDE SHOT]LDER-COLITMN 66
THROUGH 68: Re¡ord tho type and width
of the outside shoulder.

BEOULDEN TYPE_COLAMN 66:
H Portland P Cobblestone

cement concrote R Gravel
A Asphalt-high S Soil

type C Sod
T Asphalt- Ø Other

surface treatment N No shoulder

BHOÚLDEB 'WIDTE-COLAMNS 
87

AND 68: Record the average width of the
shoulder to the nearest t/2 meta4 Code "NN"
if there is no shoulder.

NUMBER OF' LÁ.NES_COLT]MN 69:
'When inventorying a divided roadway enter
in this column the tot¿l number of lanes c¿ny-
ing trafrc on both roadways. Record the
number of lanes used for moving trafrc under
normal operating conditions (not congested
peak hours). If the traffic lanes are not
marked, then estimate the number of lanes
normally used by trafrc.

ACCESS CONTROI-COLUMN ?0: Record
the access control characteristics of the road-
way. ft is the type of access control over o
substantial section of road that is to be re-
corded. fndividual &ccess points a,nd./or viola-
tions or exceptions to the general type of
access control are not to be recorded. Such
violations or exceptions should be noted in the
comments.

T Complete control of access
P Partial control of access
N No control of access

RA.ILROAD CROSSING-COLITMN 7L:
Enter the name of the railroad according to

type
T Asphelt--

C Sod
Ø Other

surfarce trc¿tment N No shoulder

BEOALDEE WIDTE-COLAMNB 60
AND 61: Record the average width of the
shoulder to the near.est L/, metan Code

'¡NNtt if thero is no shoulden

TBdVELED WdY4OLUMNB 69
TEBOUGE dó.. Record the surlace t¡n and
width of the traveled way (the portion of ùhe
roodwoy used for moving tra,frc exclusive of
tbe shoulders).
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the following codes. fn addition, if the cross-
ing is ('at grade" then complete Form INV 4;
if separated by a structure, then complete
Form INV 3.

Eæample:
1 Gral. Bartolome Mitre
2 Gral. Manuel Belgrano
3 Gral. Julio A. Roca
4 Gral. Justo Jose de Urquiza
5 Gral. Jose de San Martin
6 Domingo F. Sarmiento
Ø Other

If "othert' is coded, specify the name of the
railroad in the comments, if krown.

Note that at any point where a railroad
crossing at grade is being recorded. and other
events are being logged aü this same location,
which require the use of two or more lines, it
is important that the railroad crossing be
shown on the first line.

RURÁ.L OR URBAN-COLUMN 72: fn this
column classify the character of the are¿
through which the road is passing. Refer to
-dppendix H 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.

ADMINISTRÁ.TIVE BOUNDARY-COL-
UMì{ 73: Record the existence of administra-
tive boundaries by use of the following code:

Eæam,ple:

1 National 7 Port Authorities
2 Provincial 8 Á.irport
3 Departmental Äuthorities
4 Municipal I Partido
5 Military Ø 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. ff r'other" is used, ex-

plain the type of boundary being recorded.
TOPOGRÄPHY--COLIIMN 74: Record the
general type of tenain through which the
road is constructed (and whioh ¡ffeets the
alignment and grade of the road) es follows:

L Level M Mountainous
Ø Rolling

Care should be taken to classify the terrain
which afrects the design (and cost of construc-
tion) of the road. It is possible, for example,
to have a road on 3(leveltt terrain within a
mountainous a,reâ. This could hoppen if the
road were in a flat river valley, or on a bench
or shelf, or on a, flat mesa or table lnnd, even
though the surrounding region were moun-
tainous.

ILLUMINÄTION-COLUMN 75: Record
the existence of roadway illumination. Do
not record short intervalÀ of '.spot illumina-
tiontt such as bus stops, intersections, or inter-
changes.

1 Begin illumination
2 End illumination

COMMENTS: Make comments brief, but
clear. ff additional space is needed, use the
reverse side of the form. Remember to iden-
tify each comment by odometer rcading where
neoessary. Do not use other sheets of paper
for notes or sketches unless absoluteþ neoss-
sary because of the difrculty of preventing
their loss. fnclude information regarding toll
rates, provision of walkways or bicycle paths,
bus stop turnouts, emergency telephones, etc.

D. STRUCTURE DATÁ. (Form INV B)

Reference should be made to the .úComputer

Program lfsers M¿nual" before beginning to
inventory structures and completing Form
INV 3. This manual shows the colunns of
this form that'rmust be coded,,t .,may option-
ally be coded," and rrmust be left blankt' for
the different conditions.

PÄRTY CHIEI.: Write the full name of the
Party Chief on the line in the box.
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ASSIST.A.NT: 'Write the full name of the
Assistant Party Chief on the line in the box.

VEHICLE NTIMBER: 'W'rite the vehicle
licerrso"plate {or other identiffcation)' 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, fot each
route and for each diflerent type of form
(INV 1, INV 2, etc.).

I''IELD DATE-COLUMNS 3 AND 4: 'Writ¿

the day and the month on the line and the last
two digits of the year in Columns 3 and 4.

Eæample: Field Dats 2L MaylTlS

TIME START: Write the time that work is
started on th¿t sheet.

Eæam,ple: Time Start 8:00 a.m.

TIME FINISH: 'Write the time that work is
finished on that sheet.

Euample: Time Finish 2:15 p.m.

SHEET 
- 

OF' 
- 

SHEETS FOR THIS
ROUTE: This spaco will be completed in the
central offi.ce. When all sheets have been as-
sembled for an entire route, the sheets will be
numbered consecutively.

TTPE OT' CARD-COLUMNS 1 AND 2:
The code for the card type is preprinted on
each form. X'or 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 X'orm
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.

Eæa,rnple:
1 National
2 Provinci¿l
3 Departmental
4 Municipal
5 Military

6 National Park
7 Port A.uthority
8 Airport Äuthority
Ø Other

ff "other" is used, then indicate the admin-
istrative jurisdiction in the comments.

DISTRICT-COLIIMNS 10 AND 11: Rercord
the highway department district code.

Eæa,mpla:

01 Bs. As. (north
zone)

02 Cordob¡
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

14 San Luis
15 Misiones
16 Santiago del

Estero
1? Entre Rios
18 Chaco
19 Bs. As. (south

zone)
20 Rio Negro
21 Lu Pampa
22 Formosa
23 Santa Cruz
24 Tierra del Fuego

ODOMETER READING-COLIIMNS 72
THROUGH 16: Re¡ord the odometer reading
at the point of beginning 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 on
Form INV 3 must have a corresponding entry
on Form INV 1 (Columns 12 through 16, and
Columns 27 and 28) or on X'orm INV 2 (Col-
umns 12 through 16 and Columns 2? through
2e).

STRUCTURE-COLUMNS 17 THROUGH
19: fn this field enter the codes to indicate the
location and type of structure (or other event).

ST'NUCTARE TYPE_COLAMNB 17 AND
./8.' Record the structure type (or other event)
according to the following cod.es. Structures
of 7.0 meters or more in total length a,re 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 oyer railroad
05 Major structure-road over waterway

and other road
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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
13 Cattleguard--culvett combination
14 High tension electric power line
15 Overhead pipeline
16 Overhead conveyor (ore, grain, sand,

etc. )
17 Sign bridge
20 Pedestrien overpass
21 Pedestrian underpass
22 Dip (sudden sag)
34 Roadway over dam
ØØ Other

Form fNV 3 not used for structure type
codes 12, 18, 19 and 23 through 33. All struc-
tures that are recorded on Form INV 3 will
require including codes for at least Columns
1 through 19.

BTEUCTUBE LOCATION-COLAMN ß:
'When inventorying structures on undivided
roadways put code rrÄ" in Column 19. When
inventorying structures on divided roadways
the code in this column will indicate if the
data pertain to the roadway carrying trafrc
in the direction of the inventory or to the
opposing roadway. It will also indicate if
there are separate structures spanning or
carrying each roadway or if one structure
spans or carries both roadways. Separate
structures are identiûed by Codes A and Ø

while the data from one structure carrying or
spanning both roadways &re identified by
Codes B and C.

A Structure pertains to forward roadway
Ø Structure pertains to opposite roadway
B Single Structure--d.ata pertains to for-

ward roadway
C Single Structure--data pertains to oppo-

site roadway

Sometimes it may be necessary to use addi-
tional lines on Form fNV 3 for a structure

because of multiple spans of difrerent lengths.
If there are separate structures ¡nrtoining to
the opposing roadways then identify each line
of dat¿ by Gode A or Ø, as appropriate. If ¡
single structure spa,ns, or carries both mad-
ways, then list the number of spans, ¿nd their
lengths, on one or more lines using Code B in
Column 19 on each line. The line so¡þining
Code C in Column 19 with data portaining to
the opposing road.way, should not contain data
in Columns 38 through 43, referring to ryans.

NAME OF THE CROSSING-_COLITMNS
20 THROUGH 34: Enter the name that will
help to identify the structu¡s, such as: Bio
Lujan, Gral. Boca RR., Jct. Nat. Rt. 7, øtn.
Use abbreviations as much as possible. Iæave
a blank space between each word. Write in
capital letters. ff there is no name, leave the
data field blank. If the structure is a culverü,
which serves minor cross drainage and less
than seven meters in length, enter the name
ttCulvert."

MATERIAI-COLUMNS 35 THROI]GH
37: The material of the structure is recordetl
separately for the substructure, superstrucüure,
and the road surface. If there is more thon
one type of m¿terial, use the code for the pre-
dominant type. Use Ø, or other, no more th¡n
necessa,ry. If Ø is used, then specify in the
comments the type of material.

BABBTÈUCTUBE-COLAMN 36'; The sub-
structure includes abutments, piers, founda-
tions, retaining walls, wing walls, etc. On
pipe or box culverts, the material sunounding
the ends of the culvert barrel is defined as
substructure. Ifse one of the following codqs:

H Concrete
F Steel
M'Wood
P Stone or ma,sonry

L Brick
S Eerth
Ø Other

SAPEBBTBUCTARE-COLUMN 86: The
superstructure includes girders, beams, trusses,
etc. On pipe or box culverts the culvert barel
is defined as superstructure. Use one of the
following codes:

H Concrete
F Steel
M 'Wood

P Stone or meÍÐnry
L Brick
Ø Other
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EOAD BUEFACE-COLAMN 37.. The ro¿d
surface is the deck floor or other surface which
carries the trafrc. On underpasses (structure
types 09,'10, and 11); report the surface type
of the road being inventoried, not the one
being carried overhead by the structure. Use
one of the following codes:

NAMBE&-4OLAMNB 3S AND 39.' Record
on one line the number of spans that are of
equal length. Use adclitional lines as neces-
s*ry for spans of diferent lengths or culverts
of difrerent sizes.

BIZE-COLAMNS /t0 THEOUGH l¡B: P¡e-
cord the length of span or width of box from
abutment face to center of pier. tr'or round
culyerts record the barrel diameter. Measure,
in general, to the nearest 0.1 meter but disre-
gard minor variations in span measurements
when grouping spans for recording on Form
INV 3. Record an approximate length to rep-
resent the size of the grouped spans. For
exarnple:

(bridge at odometer reading 48I.25)

H Concrete
.4. Asphalt
P Cobblestone
R Gr¿vel
S E¿rth

M'Wooil
L Brick
Y Steel Plate
E Steel Grate
Ø Other

SPA.NHOLUMNS 38 THROUGH 43:
Record the number and length of spans. 'When

a multiple span structure has spans of difrer-
ent lengths usê as many lines as necessary on
X'orm INV 3 to record. the span data. Repeat
tho same odometer reading and structure type
with the appropriate structure location code
on each additional line used but leave the
other columns (20J7 anrd.44-75) blank.

Spøn number
1

2
3

+
Ð

Measured, length
20.1 m
19.8 m
20.0 m
20.2 m
22.0 m

Odomctcr
Rcedin¡

.,

(¡

(/,

Name of Crossing

Material Spans

QJ

3
TJ

¡t
a/,

0¡

TJ
3

o
Él
rt

o
C¡t!

./t
!,
TE
o

É.

o¡t
E
Jz

t¡)

cñ

t
Þ

co
É
CI
o

12 t3 ta r5 r6 l7 r8 t9 ^ 21 22 n 24 25 26 n 2e æ 30 31 32 33 yl 35 36 3: 38 39 40 42 43

4 8 1 2 5 0 2 A R I o N E G R o H H A 0 4 0 2 0 0

A I I 2 5 0 2 A 0 1 0 2 2 0

HEIGITT ABO\IE WATER_COLIIMN 44:
Measure the distance from the stream or other
surface such as mad, track, etc., to the bottom
of the structure. Do this for structure types
ü2 through 08 only. Record to the nearest
metsr. If the dist¿nce is morr than nine
meters, then Code *IJt for unlimited, but be
sure to indic¿te the actu¿l height, or estim¿te
thgreof, in the comments.

û Unlimited

BRIDGE RAII-COLUMNS 45 THROUGH
47: Record the predominant construction ma-
terial and the height of the bridge rail. When
inventorying underpasses, ignore bridge rail
on the overhead structure, but record any
bridge rail on the road being inventoried.
HEIGET-COLAMNB 45 AND f6.. Measure
the height of the bridge rail to the nearest 0.1
meter. Measure from the roadway surface to
the top of the posts, if they extend above the
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r¿il. ft is not necessary to measure curb
height. Likewise a bridge rail with a height
of less than 30 cm above the roadway surface
may be ignored. Use Code ßNN" to indicate
there is no bridge rail.

MATEBIAL-COLUMN /17:

83 Elliptical pipe culvert
84 Ärched box culvert
85 Box culvert with deck slab road surface
ØØ 0ther

DECK-COLUMNS 54 AND 55: Record in
these columns the description 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.

FTXED OR MOVABLE-COLAMN 54:
F tr'ixed M Movable

P nOT E C T I O N-C O LA II N 55.' Inclicate the
type of protection by the following codes.
Describe the protection in the commenLs.

1 No protection Ø Other
2 Watchman

TOTAL LENGTH-COLUMNS 56
THROUGH 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 f¿ces of the abutments. It is equal to the
sum of the span lengths. Total length is re-
corded only for structure types 02 through 08
(Columns 1? and 18), and for type 22, sudden
sag. For sudden sa,gs meesure the length of
the sagged section that is paved or, if unpaved,
the sagged section.

TRAYELED WAY WIDTH-COLUMNS
61 THROUGH 63: Record the traveled way
width between curhs, 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 structure (type 01)
with headwalls, the width between headwalls
should be recorded. ff there a,re no headwalls
and the width of the traveled wåy and
shoulders are not restricted by the structure
record r(rrrrrrt to indicate no change in the
traveled way width.

HORIZONTAL CLEARANC]HOLUMNS
64 THROUGH 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 less in height. If there is a barrier

II Concrete
F Steel
M .W'ood

P Stone
L Brick
Ø Other

SIDEWA.LKS-COLUMNS 48 THROUGH
,51: Record the existence of sidewalks by enter-
ing in these columns the widths of the side-
walks separately for the left and right sides
of the roadway. The widths should be re-
corded to the nearest 0.1 meter. Sometimes
a structure will have a curb with a wide flat
top which looks much like a sidewalk. Such
curbs should not be recorded as sidewalks un-
less the flat top usable by pedestrians is more
than 0.7 meters in width. When recording
sidewalk on structures on divided roadways,
use the following conyention to define r(left"

and "right."

RIGHT LEFI
LEFT \l-r / nlCxræffi
oPPoslrE RoADwAy MEDIAN

If there is no sidewalk, then code:
NN No sidewalk

Noru: the left antl right are determined facing
the direction of the inventory.

CLÁ.SS OF' STRUCTURE-COLI]MNS 52
AND 53: Record in these columns the class of
the structure using the following general clas-
sifications. ,{. structure not fitting into one of
these classifications should be coded ((other"

and explained in the comments. See Äppen-
dix L for diagrams of typical structure classi-
fications.

10 Beam or girder
20 Slab
30 Àrch
40 Truss
50 tr'rame
60 Suspension
81 Box Culvert
82 Pipe Culvert

FOREWARD ROADWAY
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on one side only or no barrier on either side
record:

IruU Unlimited horizontal clear¿nce

VERTTCÄL CLEÄRÁ.NCE-CqLIIMNS 67
AND 08: RB¡ord the qertical clearance over
the roadway being inventoried. Record to the
nearest 0.1 meter. If the clearance is greater
than six meters, record:

IfU Unlimited vertical clearance

POSTED LOAD LIMIT-COLUMNS 69
THROUGH 71.: Record the maximum safe
load limit, if it is posted on the bridge. Re-
cord the load limit to the nearest whole ton.
NUMBER OF' TRACKS CROSSEHOL-
IIMNS 72 and ?3: Record the number of
tracks crossed if a railroad pa,sses either under
or over the highway being inventoried.

ILLUMINATION-COLUMN 74: Record
the existence of illumination of the structure
by:

S Yes
NNo

TOLL OR FREE-COLUMN 75: fndicate
whether the bridge is free or toll by:

L Free
C Toll

E. FORM INV 4-RAILROAD CROSSING

PARTY CHIEF: 'IV'rite the full name of the
Party Chief on the line in the box.

ASSISTÁ.NT: 'Write the full name of the
Àssistant 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 difrerent type of Form
(INV 1,INV 2, etc.).

FIELD DÄTE-COLT]MNS 3 AND 4:
Writê the day and the month on the line and
the last two digiLs of the year in Columns 3
¡nd 4.

Eøa,tmpl,e: tr'ield Date 21 Mayl?l5l

TIME ST.A.RT: 'Write the time that work is
started on that sheet.

Eua,rnpl,e: Time Start 8:00 a.m.

TIME FINISH:'W'rite\the time that work is
finished on that sheet.

Eæample: Time Finish 2:15 p.m.

SHEET 
- 

OF 
- 

SHEETS F'OR THIS
ROUTE: This space is for use in the centr¿l
ofrce. 'When all she¿ts have been assembled
for an entire route, the sheets will be numbered.
consecutively.

TYPE OF CARD-COLITMNS 1 AND 2:
The code for the card type is preprinted on
each form. tr''or the railroad crossing data
from the card type is 04.

ROUTE-COLUMNS 5 THROUGH 8: En-
ter the route number cod.e. The code should
agree with the route entry mad.e on tr'orm
INY 1 or 2, for this railroad crossing.

JURISDICTION-COLIIMN 9: Record the
administrative jurisdiction of the road being
inventoried.

Eæample:
1 National
2 Provincial
3 Departmental
{ }fnnisfp¿}
5 Military

6 National Park
7 Port Äuthority
8 Airport ^duthority
Ø Other

ff ('other" is used, then indicate the admin-
istrative jurisdiction in the comments.

DISTRICT-COLUMNS 10 ÀND 11: Re-
cord the highway department district code.

Eæample:
01 Bs. As. (north

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

14 San Luis
15 Misiones
16 Santiago del

Est¿ro
17 Entre Rios
18 Chaco
19 Bs. As. (south

zone)
20 Rio Negro
2L La, Pampe
22 X'ormosa
23 Santa Cruz
24 Tierr¿ del F uego
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ODOMETER READING-COLIIMNS 12

THROUGH 16: Enter the odometer reading
to the nearest 0.01 kilometer, at the point
where the first rail of the crossing is en-
countered.

NAME OF RÄILROAD-COLIIMN L7 z

Record the name of the railroad:

Eæam,p\e:

1 Gral. Bartolome Mitre
2 Gral. Manuel Belgrano
3 Gral. Julio,4.. Roca
4 Justo Jose de Urquiza
5 Gral. Jose de San Martin
6 Domingo X'. Sarmiento
Ø Other

NUMBER OF TRACKS-COLUMNS 18

THROUGH 20: Record the number of tracks
separately for main and auxiliary tracks.

TYPE OF WARNING-COLUI\{NS 2T

THROUGH 34: Record the type of warning
existing at the crossing. 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
Columns 21 through 26 to indicate the type or
types of existing protection.

S Yes
NNo

BIGNB-COLUMN 21

F LABEI NG LIGETB-COLAM N ø2

BELLS-COLAMN 23

GATES (MANUAL)-COLUMN 24

GATES ØUTOMATIC)-COLAMN 25
.WATCEMAN-COLAMN 

26

TII\{E-COLUMNS 2? THROUGH 34: Re-
cord the time that the crossing is under the
surveillance of a watchman. tr'or example:
suppose that frorn 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

midnight. This situation would b€ coded
follows:

Norn: If Column 26 is coded "No", then Columns
2? through 34 shoulil be left blank.

ANGLE OF CROSSING-COLITMN 85:
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:

Eæa.m,ple:

1 0o to 9o 6 50o to 59o

2 10" to 19o 7 60o to 69"
3 20o tß 29" 8 70o to ?9o
4 30o to 39o I 80" t,o 90o

5 40" to 49o

ANGLE TO RECORD

DIRECTION OF INVENTORY

SIGHT DISTANCE-COLUMNS 36

THROUGH 59: Sight distances 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
Ietter codes the points to and from which
sight distances are to be measured. The ob-
ject is to measure ahd record the distance
along the tracks from the crossing to the point
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where ¡ train would become visible to a mo-
torist who is on the road ¡t a point 100 meters
from the cro.*sing. Points N and P on the
diagram represent the positions of a vehicle
at points 100 meters from the crossing. If
the train becomes visible at ¿ distance less

than 600 meters from Points N and P, it is
*lso required to hrow the distance from the
crossing that the motorist will see the ùrain
when the train is 600 meters from the crossing.

SIGET DIBTANCE_COLAMNB 36
TEÈOAGE 47: The distances OA and OB
on the d.iagram represent the sight distances
measured fromloint 0, parallel to the railroad
tracls, to points .4. and B, respectively, where
a train would become visible to a motorist at
point N. The measured distances from Point
0 to points A, B, C, and D ¿re to be recorded,
in meters, in the corresponding data fields
labelled OÄ., OB, OC, and OD. If a sight
distonce greater than 600 meters exists for any
quadrant of the intersection the corresponding
data field should be coded:

UUU Unlimited sight distance

BIGET DISTANCE-COLAMNB 48
TEBOAGE 69: Thø distances ON', ON",
OP' and OP" on the diagram refer to dis-
t¿nce fiom point 0 measured along the road.
Thæs distances will be recorded on tr'orm
INV 4 only when the sight distance along the
railroad track (distance O,{., OB, OC, or OD)
is less than 600 meters. If the sight distance
in a quadrant is 600 meters or more then the
corresponding ûeld (ONt, ON", OP', or OP")
is left blank. For example, suppose the sight
distances along the railroad tracks measure &s

follows:

OA More than 600 meters
OB More than 600 meters
OC 600 meters
OD 426 meters

Since OD measunes less than 600 meters, it
is necessary to determine the location of point
P", firm which a train could be seen at point
F, which is 600 meters from the crossing, and
to moa.surs and record the dist¿nce OP".

F. FORM INV LTUNNEL
PARTY CHIEF: 'W'rite the full name of the
Party Chief on the line in the box.

ASSISTANT: 'W'rite the full name of the
Assistant Party Chief on the line in the box.
VEHICLE NUMBER: .Write the vehicle
license plate (or other identification) numbdr
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
(INY 1, INV 2, etc.).
FIELD DATE-COLUMNS 3 AND 4:
'W'rite the day and the month on the line and
the last two digits of the year in Columns 3
and 4.

Eæarnple: Field date 21 Mayl?l5l

TIME START: W'rite the time that work is
started on that sheet.

Eæarnple: Timo Start 8:00 a.m.

TIME FINISH:'Write the time that, work is
finished on that sheet.

Eæarnple,' Time Finish 2:L5 a.m.

SHEET 
- 

OF 
- 

SHEETS FOR THIS
ROUTE: This space is for use in the central
ofrce. 'When all sheets have been assembled
foç 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 tunnel data form the card
type code is 05.

ROUTE-COLIIMNS 5 THROUGH 8: En-
ter the route number code. This code should
agree with the route entry made on Form
INV 1 or 2 for this tunnel.

JURISDICTION-COLïIMN 9: Record the
administrative jurisdiction of the road being
inventoried.

Enampl,e:
1 National
2 Provincial
3 Departmental
4 Municipal
5 Military

6 National Park
? Port .A.uthority
8 Airport Authority
Ø Other
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Eæa,rnple:

01 Bs. As. (north
zone)

02 Cordoba
03 Tucuman
04 Mendoza
05 Salta
06 Jujuy
0? Santa X'e

08 La Rioja
09 San Juan
10 Corrientes
11 Catamarca
12 Neuquen
13 Chubut

14 San Luis
15 Misiones
16 Santiago del

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

zone)
20 Rio Negro
2l I'a, Pampa
22 Formosa
%3 Santa Cruz
24 Tierra del Fuego

ff "other" is used then indicatp the ¡dmin-
istrative jurisdiction in the comments.

DISTRICT--{OLI}MNS 10 ÄND 11: Record
thê highwry department district code.

to portel. Do not include any entnnce sheds,
approach ra¡nps, etc., in the tunnel lsngtå"
The length may be meesu¡ed by the sÌurroy
odometer in the vehiclc nocord the lêDgtÀ
to the nearest 0.01 kilometer.

STATUS-COLIIMN 21: Record whether the
tunnel has internstional status---th¡t is, øn-
nects two countries.

N National
I Intemation¿l

TOLL OR FREE_-COLIIMN 22: Indicate if
the tunnel is toll or fr.ee. If toll, then indic¿te
the amount of toll in the comments.

L Frce
C Toll

TRAFFIC OPERATION{OLIIMN ?Åtz

Indicate if the tunnel carries one-way tra,ffc
(alternating flow direction by use of signals
or other control), two-way trafrc, or is o mul-
tiple bore with seporate tu¡nels for e¡ch
direction.

1 One-way tra,frc-one borr
2 Two-way trafrc--one bore
3 Multiple bore tunnel

NUMBER OF LÀNES--{OLIIMN 24: Re-
cord the number of lanes used for moving
trafrc. If the tunnel hes multiple bores with
more than one line being used on Form INV
5, then record the number of trafrc lanes æpa-
rately foreachbore.

SIDEWALKHOLI]MNS 25 THBOUGH
32: Sidewalk data are recorded separately for
the right and left sides of the tunnel bore.

MATEETAL-COLTMNB 95 AND OI9: fu.
cord the sidewalk material arccording to the
following code:

H Concrete
.4. Asphalt
T Bituminous

surfaee trpatment
P Cobblestone

or rock

R Gravel
S Earth
B Tile
N None
Ø Other

WIDTE-4OLAMNB 96_97 AND Eh}l:
Becord the sidewalk width'ø the neersst 0.1
meter. ff thero is no sidewalk code:

NN None

ODOMETER REÄDING-COLI]MNS L2
THROUGH 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 remps, or similar
structures. The odometer reading is to be re-
corded at the point where the '¡tu4nel propertt
begins. If thero are separate tunnels for the
opposing traffic directions, inventory each
separately, and use two lines on Form INV 5

to r¡cord the basie data pertinent to each.
Perbinent information for each tunnel wilt be
collectpd in the direction of the tr¿frc flow for
ea¿h 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.

ÄLïGNMENT-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.
ff any portion of the roadway within the
tunnel is built on r curve, consider the tunnel
to be curved. Use the following codes:

R Straight
C Curved

LENGTH-COLUMNS 18 THROT'GII 20:
Record the length of the tunnel from portal

81
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EAND BAIL_4OLAMNS 98 AND 39:
Record the existence or obsence of hand r¿ils.

S There arc handr¿ils
N There a¡e no handrails

TRAVELED WAY-{OLUMNS 33
THROUGH 36: The roadway surface type
and the traveled way width within the tunn'el
are recorded in this field.

TYPE-4OLAMN 33:

H Concreþ P Cobblestone
A ,{.sphalt R Gr¿vel
T Bituminous S Earth

surface treatment Ø Other
'WIDTE-OOLUMNB 34 TEROTGE 36:
Record the travelod way width to the nearest
0.1 meter.

TLLAMTNATION-4OLAMNS fi AND 38:
TYPE-COLAMN 37; Record the type of
illumination as follows:

M Mercury
S Sodium

Ø Other
X Mixed

ENTBANCE POBTAL-COLUMNB U
TEBOAGE 4e:

WIDTE-COLAMNB 4J TEBOAGE 48:
Moasure the width of the tunnel entr¡nce ¡t
a poinü 1:5 meters ¿bove the roadway sur-
face. Record ühe width to the nearest 0.1
meter.

VENTTCAL CLEARANCE_COLAMNB
U TEBOAGE 47: Record the vertic¿l
clearance to the nearest 0.1 met¿r.

AT EDGE4OLAMNB 4r* AND 45:
Measure the vertical cle¿rance at both the
right and the left edges of the traveled
way. ff the clearances are not equal re-
cord the lesser of the two.

AT CENTEELINE-COLAMNS 46
AND 47: Measure the vertical clearance
at tho centerline of the traveled wÐyr on
an undivided roadway, or at the center-
line of the median on a divided roadway.

FOBM-COLAMN 18.' Describe the shape

of the tunnol portal as:

A Arch Ø Other
D Rectangular

Norp: If "other" alescrlbe ln the comments.

MATEBIAL-COLAMN 19.' Record the
material of which the tunnel portal is con-

structed. fn case more than one material
has been used, code the predominant type.
ff code Ø, other, is used, then explain in the
comments.

F fncande-scent

ff codes Ø or X are used, then explain in the
comments.

LOCATION-COLUMN 98.' 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.

\IENTILATION-COLIIMN 39: fndicate
the type of tunnel ventilation.

N Naturel ^4. Mechanical

POWER SOURCE-COLTIMN 40: Indicate
the electric power sourc€ for lighting, eguiP-
menü operation, etc.

1 Public pow€r 2 Generators
sounoe 3 Both

PHYSICAL CHARACTERISTICHOL-
UMNS 41 THROITGH 62: Indicote in this
field the physicel ch¿racteristics of the tunnel
poúls, wells, and ceilings,

EXIT POBTAL_COLUMNB 50 TEEA 68:
This fielil contains the same items as found in
the entrance portal field, columns 41 through
49. Refer to that field for detailed instruc-
tions.

WALL MATEBIAL.4OLUMNB 59 AND
60; This field refers to the type of material
found in the walls of the tunnel. ff more
than one material is present, code the prt-
dominant type. Explain and describe in the
commonts any combinations or variations of
material type.

P Stone
H Concrete

M'Wood
Ø Other
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LINING-COLAMN 59:
,4. Tile
H Concrete
P Masonry

Noro: If Cotle N ls used ln Column 59, some ty¡re
of natural material must be coded under Column 60.

NATABAL-OOLUMN 60:
N None (use when

tunnel is L00%
lined)

Noru: If Cotle N is used under Column 60, Eome

type of lining material must be coded under Column
59.

CETLING MATEHAL - COLAMNS 61

AND 62: This field refers to the type of ma-
terial found in the ceiling of the tunnel. If
more than one mat¿rial is present, then code

the predominant type. Explain and describe

in the commsnts any combinations or varia-
tions of material type.

LINING-COLAMN 61:
A Tile
II Concrete
P Masonry

F St€el
Ø Other
N None

Norr: If Code N ls used in Column 61' some type
of natural material must be eoded under Column t2.

NATABAL-COLUMN 69:
R Rock
T E¿rth
Ø Other
N None (use when tunnel 100/o lineil)
Norr: If Coile N is used under Column 6:2, some

type of lining material must be cotletl under Column
61.

SAFETY-COLUMNS 63 THROUGH 66:
Indicate the existenco or absence of the fol-
lowing safety elements by coding:

S Yes
NNo

FINEEOBE_COLAMN 63:

BAND CONTAINEBB-COLAMN 6t+ :

FTBE EXTINGUISEEBB - COLAMN
65:

TELEPEONEB-COLUMN 66:
fnclude in commenLs any additional data
believed pertinent to safety.

TRÄF'FIC CONTROL - COLIIMNS 87

ÎHROUGH 72: In Columns 6? through ?0

indicate tho existence or absence of the fol-
lowing tra,frc control olements by coding:

S Yes
NNo

T E LEV I BI O N C I BCA IT-CO LÚ M N dT :

TNAFFIC SIGN ALB-OOLAMN 68 :
SINENB OR HOBNS-COLUMN 69:
PABLIC ADDBEBB BYBTEM-4OLUMN
70:
POSTED VEBTICAL CLEAEANOE_
COLUMNB 71 AND 72: Rrucord the posted
maximum allowable height, or posted vertical
clearance to the nearest 0.1 meter. Code NN'
if no regulations are posted.

SIGNS-COLUMNS 73 TO ?7: Record in
this field, data on signs which are at the por-
tals or within the tunnel. IJse as many lines
as nseessâry to record the sign data putting
the appropriate odometer rooding for each

sign in Columns 12 through 16. Use the sign
codes from -A.ppendix K, to indicate the type
of sign. The sign location codes are:

WÁ.TCHMÄN--COLIIMN 78: Record the
pDosence or absence of of tunnel watchman
(toll collectors, police, gatemen, etc.) by cod-
ing:

SYes NNo
COMMENTS: Include any observations that
may help to ctarify or describe the tunnel and
its use.

G. FORù{ INV 6-FERRY DATA

Two data cards are required for recording
information on ferries. Columns 3 through
16 are identical on the two cards, and these

Ø Other
N None

R Rock
T Earth
Ø Other

33
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columns appeq only once in the heading of
the data form. The first öard is for the pur-

þse of recordin! the physical characteristics,
while the second card is for listing operational
characteristics of the ferry.

PARTY CHIEI'': 'Write the full name of the
Party Chief on the line in the box.

ASSISTÀNT: 'Write the fuIl name of the
Assistant Party Chief on the line in the box.

\IEHICLE NIIMBER: Writ¡ the vehicle
license plate (or other identification) number
on the line in the box.

SHEET 
- 

OF 
- 

SIIEETS TOD,A'Y: Num-
ber consecutively the she¿ts used each day.

Use a separate series of numbers, for each

route and for each difrerent type of Form
(INV 1, INY 2, etc.).

FIELD DÄTE: COLIIMNS 3 ÄND 4:
'Write the day and the month on the line ancl

the last two digits of the year in Columns 3

and 4.

Eæa,rnpl,e: Field Date 21 Mayl?l5l

ROUTE-COLIIMNS 5 THROUGH 8: En-
ter the route number code. This code should
agree with the route entry made on X'orm
INY 1 or 2 for this ferry crossing.

SHEET 
- 

OF' 
- 

SHEETS T'OR THIS
ROUTE: This space is for use in the central
ofrce. 'When all sheets have been assembled

for an entire route the sheets will be numbered
consecutively.

JIIRISDICTION-COLUMN 9: Record the
administrative jurisdiction of the road being
inventoried.

Eæatnpl,e:

1 National
2 Provincial
3 Departmental
4 Municipal
5 Military

6 National Park
? Port .A.uthority
8 Airport Authority
Ø Other

If "other" is used, then indicate the admin-
istrative jurisdiction in the comments.

DISTRIST-COLIIMNS 10 AND 11: Record
the highway department district code.

Eæa,rnple:

01 Bs..A.s. (north
zone)

02 Cordoba
03 Tucuman
04 Mendoza
05 Salta
06 Jujuy
07 Santa X'b

08 La Riqja
09 San Juan
10 Corrientes
11 Catamarca
12 Neuquen
13 Chubut

14 San Luis
15 Misiones
16 Santiago del

Estsro
1? Entre Rios
18 Chaco
19 Bs. As. (south

zone)
20 Rio Negro
2l La Pampa
22 tr'ormosa
23 Santa Cruz
24 Tierra del ï'uego

ODOMETER REÄDING-COLI]MNS 72

THROUGH 16: Record the odometer reading
where the loading dock, or ramp to board the
femy begins. Disconnect the odometer at this
point. Ät the opposite end of the crossing
start the odometer at the point where the in-
ventory vehicle leaves the dock or loading
ramp.

Card 06:
TYPE OF CÄ,RD-COLUMNS 1 AND 2:
The code for the card type is printed on the
form. For the ferry physical characteristics
dat¿ the card type code is 06.

NÁ"ME OF'LAKE OR RIVER_COLUMNS
17 THROUGH 31: Record the name of the
waterway being crossed. Use abbreviations
when necessary. Leave a blank space between
words.

PROPRIETOR-COLUMN 32: Indicate the
ownership, or jurisdiction, of the ferry.

Eæa,rnpl,e:

1 National
2 Provincial

3 Private
Ø Other

NAME OF PROPRIETOR-COLIIMNS 33

THROUGH 47: Record the name of the pro-
prietor.

ruAR ESTABLISI{EIHOLUMNS 48

THROUGH 51: Code the year in whieh the
first ferry crossing service was established at

3+
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that location. If the year is not known then
leave the field blank.

LENGTH OF' CROSSING-COLI]MNS 52
THROUGH 55: Record the length of the
crossing (the route followed by the ferry) to
the nearest 0.01 kilometer. If the trips in
opposing directions are of difierent lengths
then record the longer of the two and explain
in the comments the basis for the estimate.

CHARÁ.CTERISTICS OF' EACH FERRY
BOÁ.T-COLUMNS 56 THROUGH 72: Ilse
as many lines as necessa,ry to adequately de-
scribe the physical eharacteristics of the ferry
boats.

NAMBEN OF BOATB-COLAMNB 56 AND
67.' Record on each line the number of boats
of similar characteristics. Use additional
lines to show ferries with difrerent charac-
teristics.

TYPE OF BOAT-COLAMNS ö8 AND 59:
Record in this field the method of propulsion
and the material of construction.

Propulsion-Column 58

D Diesel
S Steam
G Gasoline

E Electric
Ø Other

Material-Column 59

F StÆÆl Ø Other
M Wood

CAPACITY-COLUMNB 60 THEOAGH 72
VEHICLEB-COLAMNS 60 AND 61: B,e-
coril the number of vehicles (passenger cars)
that the ferry can accommodate.

PEBSONS-COLAMNS 62 TEEOUGH
6/1: R;ecord the number of persons that can
be accommodated, not including those in
motor vehicles. 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-
vices.

WEIGET LIMIT-COLAMNB 65 TENT|
67.' Record the load carrying capacity of
the feny in tons.

MAXIMUTI HETGET-COLAMNB 68
AND 69: Record the maximum height per-

mittêd for vehicles boarrìing the ferry. Code
to the nearest 0.1 metsr. If the m¡ximum
is more than 9.9 m, Code IIU for unlimitêd.

MAXIMAM LENGTfl-4OLAMNS fO
TEROUGH 72: Record the m¡ximum
length permitted for a single unit vehicle,
or a combination unit boarding without dis-
connecting trailer. Code to the nearest 0.I
meter.

Card 07

TYPE OT' CARD-COLITMNS 1 AND 2:
The code for the card type is printed on the
form. tr'or the ferry operational charactoris-
tics data the card type code is 07.

TIME REQIIIRED FOR CROSSING_
COLUMNS 17 THROUGH 19: In this field
code the hours and minutes required for a
one-way trip by the ferry. ff üimes 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.

OPERA.TIONS SCHEDULIHOLIIMNS
20 THROUGH 33

MONTES IN BEBVICE_COLUMNB 90
AND 21.' fndicate 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. IJse
the following codes:

E January
F tr'ebruary
M March
A April
Y May
J June

L JuIy
G .A.ugust

S September
Ø October
N November
D December

DAYB OF THE WEEK IN BEEVICE_
COLUMNB 2ø AND 23: Indicatn 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 ar.d D for Sunday in Column 23.

If the ferry only operates on certain days,
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¡dditional lines may be needed to describe the
sohedule. Ifse the following codes:

TnacK qINGLE ANTTHOLAMNS
ru TEBOAGE 74

TEACK (COMBTNATIONHO( AMN8
76 THßOAGE 78

OTEEB_COLUMNS 79 TEBOAGE 80

COMMENTS: Usually, it will be necessary

to include many observations and clarifications
in the comments in order to adequately de-

scribe the characteristics of a ferry. Be sure
to take photos of eech boat and of the loading
and unloading facilities at each end. of the
ferry run.

H. FORM INV 7-ROÄDWAY DATA
(URBAN)

Reference should be made to the (¡Computer

Program lfsers Manual" before beginning an
inventory of urban areas and completing Form
INV 7. This manual shows the columns of
this form that ((must be coded,t' r'may option-
ally be coded," and ('must be left blank" for
the difierent conditions.

PARTY CI{IEF:'Write the tull name of the
Party Chief on the line in the box.

ASSISTANT: 'Write the full n¿me of the
Assistant Party Chief on the line in the box.

VEHICLE NUMBER: 'Writ¿ 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 difrerent type of form
(INV 1, fNV 2,etn.).

X.IELD DATE-COLUMNS 3 AND 4: 'Write

the day and the month on the line and the
Iast two digits of the year in Columns 3 and 4.

Eoørnple: Field Date: 21 Mayl?lSl

TIME START: 'Write the tims that work is

started on that sheet

Eæa,rnph: Time Start 8:00 a.m.

L Mondey
M îbeedry
W'Wednesday
J Thursday

V Friday
S Seturdey
D Sunday

EOAEB IN SEBYICE PEB DAY_4OL-
AMNS 94 AND 96.' Record the number of
hours per day that the ferry is in service.
Record the total number of hours regardless
of whether there is more than one time period
of service each day.

TTME BEGTNNING AND CLOBTNG-
COLUMNB 96 TEROAGE 3t: Record the
time of day, in hours and minutes, th¿t the
forry begins end stops its operetion each day.
If there is mors than one period of operaüion
each day, explain in comments.

FARES-COLIIMNS 34 TO 80: fndicat¿ in
this field if the ferry is free or toll, and if it is
toll, then ind.ic¿te the fare. Columns ero pro-
vided for recording the one-way fares and
round-trip fares for penìons and for various
vehicle types, as follows:

F'REE OR TOLI,_COLUMN 34:
C Toll L tr'ree

ONE 'WAY_4OLAMNS 36 TEEOUGH
58

PEBSONS_COLAMNB 35 TEBOAGE
38

AUTOMOBILES-COLAMNB 39 TEBU
4e

BASEB-4OLUMNB W TEBOUGE 46

TBACK qTNGLE UN(T)-COLUMNS
47 THBOAGE 50

r&acK ( cou B rN arr o N )-c o La M NB
il TEBOAGE 6tt

OTEEE_4OLAMNS 55 THNOAGE 58

BOAND TBIP_COL(IMNB -59 TERA
80

PENBONB4OLAMNB 69 TENOAGE
69

AATOMOBTLES_4OLAM NS 63 TEBU
e,
BABES4OLUMNB E7 TEEOAGE fO
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TIMB FINISH: 'W'rite the time that work is
finished on that sheet.

Eøample: Time X'inish 2:15 p.m.

SHEET 
- 

OT'' 
- 

SHEETS F'OR 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 numbered
consecutively.

TYPE OT' CÄRD-COLUMNS 1 AND 2:
The code for the card type is preprinted on
each form. For the urban roadway data form
the card type is 14.

ROUTE-COLUMNS 5 THROUGH 8: En-
ter the route number code. This code should
agree u'ith the route entry codes made on
Form IN\r I or 2 for this urban area.

JURISDICTION-COLUMN 9: Record the
administrative jurisdiction of the road being
inventoried:

Eæample:

1 National
2 Provincial
3 Departnental
4 Municipal
5 Military

6 National Parks
7 Port Authority
8 ,A,irport Äuthority
Ø Other

If "oth.er" is used, then indicate the juris-
diction in the commenLs.

DISTRICT-COLUMNS 10 AND ].1:

Eæample:

01 Bs, Äs, (except
south)

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

ODOMETER REÄDING{OLI}MNS 15

THROUGH 19: Enter the odomete¡ ¡B¿rling
to the nearest 0.01 kilometer for ea¿h event
recorded. The first entry will be to rword the
beginning of an urban &rÞ&. Columns 1

through 44 must be coded on the first entry.
The other columns 45 through 71 may or mey
not be completed depending on whether the
R/W width can be determined and if an inter-
section or traffic signal is ¿t the same location
as the urban boundary. The last entry will
be at the point leaving the urban area. *{gain,
it is necessary to complete Columns 1 through
44, and possibly Columns 45 through 71, as

described above.

NAME OF' STREET BEING INVENTO-
RIED-COLUMNS 20 THROUGH 39:
Write the name of the street which is being
inventoried. If the street is not named, then
write "no name.tt X'or additional entriss on
the same street, il is not necessery to continue
entering the street na,me. If the name of street
changes, the new name should be coded.

CURBS-COLUMN 40: fndicate the type of
roadway cross section on the street being in-
ventoried by:

C Curbs N No curbs

Norn; .{nytime a new line is used to record any
change of street characteristics, as coded under
Columns 40 through 48, all of these columns Bhould
be eoded. For example, if an entry was made to
record the beginning of curbs (eol. 4O), all Columns
40 through 48 should be completed.

PARKING-COLUMNS 41 AND r9: 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.

P Parking prohibited.

R Parking regulated.

N Parking impossible because of lack of
space may or may not be prohibited.

SIDEWALKS__COLIIMNS 43 A.ND 44:
fndicate the existence of sidewalks or fooü-

14 San Luis
15 Misiones
16 Santiago del

Estero
L? Entre Rios
18 Chaco
19 Bs. As. (south

zone)
20 Rio Negro
2L La Pampa
22 Formosa
23 Santa Cruz
24 Tierra del Fuego

URBÄN ÄREÁ.-COLUMNS 12 THROUGH
14: Write the name of the urban area (see

Äppendix f for urban area codes).

õt
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paths by use of the following eodes separately
for the left and right sidas of the road:

n&mo.tt ff there are different names for tho
streets going away from an intersection, iden-
tify them by using additional lines and re-
peaüing the odometer reading. fndicetê the
direction of the street by preceding the name
with .'LEtr'T," t'RIGI{T,tt "1st LEI'T,tt "2nd
LEFTrtt etc.

TRÀFFIC SIGNA.LS-COLUMNS 69
THROUGH 7t: fndicate in Column 69

whether the int¿rsection has traffic lights to
control trafrc by coding:

H Concrete
A Äspholt
M Wood
L Brick

B Tile
T Earth
N No sidewalks or

footpaths

RIGHT OF WAY WIDTH-COLUMNS 45

THROUGH 48: ff the right of way width
can be determined in the field, from survey
monuments or other mea,ns, it should be meas-

ured and recorded to the nearest 0.1 meter.
The fronts of buildings, or fence lines, are not
to be accepted as right of way limits, unless
they are definitely krown to be on the right
of way line. tr'requently, the right of way
widths will have to be obtained from con-
struction plans or from municipal records.

NÁ,ME OF INTERSECTING STREET-
COLUMNS 49 THROUGH 68: 'Write the
name of the street which intersects the high-
way which is being inventoried. If the inter-
secting street has no n&me, then write ('no

S Yes NNo

fndicats in Columns 70 and ?1 the number
of signal heads which are in place. If there
aro no signals, code NN. If a signal is lo-
cated between intersections, it should be logged
and so noted in the comments.

COMMENTS: fnclude sketches of channelized
intersections. Make explanatory notes to aid
in the interpretation of the coded data when-
ever needed.
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Appendix H-Special fnstructiong For Urban Areas
Urbcn and rur¡l srea^s have difrerent cher-

acteristics of land use and road and street
networks. For this re&son the road inventory
procesn should include a determination of the
location of the boundary between urban and
rur¿l areas.

Tho boundary is to be tocated at the point
where the character of land use changes from
rural to urban, and vice verso, without regard.
to municip¿l or other jurisdictional bound-
aries. (Municipal and other jurisdictional
boundaries ¿re to be recorded in column ?3 on
Forms INV 1 and 2). This urban-rural
classification will b€ especially important
when making the present and future highway
functional classific¿tion and when projecting
urban growth for the highway needs study.

It is recognized that the transition from a
rural area to an urban &rea, is not always a
definite clear cut demarcation. tr'requently
the transition is gradual and difficult to locate
exactly. The party chief must use judgment
in determining where the land use and the
road and street networks ch.ange from rrral
to urban in characteristics. The occurrence of
residences closely grouped together, commer-
cial or industrial land uses, street lighting,
sidewalks, frequent cross streets, etc., are in-
dic¿tions of urban land use. Large tracts of
land such as railro¿d yards, factories, parks,
airports, schools, cemeteries, etc., which are
in or adjacent tó an urban area should be in-
cluded in the urban area.

As soon as the location of the urban bound-
ary has been determined, it should be recorded
(U'tt in Column 72, on tr'orm 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 urb¡n are¿ will then continue using two
X'oms, (INV 1 or 2 ¿nd 7), upon which to
ræord the b¡sic roadway dat¡ in urb¿n &rsÐs.

At the boundary where the inventory is lssv-
ing the urban area and returning to rural, the
location is logged on both Forms INV 1 or 2
and 7. The inventory is then continued on
Form INV L or 2, as appropriate. It should
be noted that when entering or leaving an
urban area the entries on Form INV L or 2,
and 7, to note these locations should be com-
plete. That is all types of appropriate infor-
mation that is available for these locations
should be recorded. For example, ds a mini-
mum, the type and widths of pavements and
shoulders should be recorded at these locations.

ff it is desirable in order to expedite the
inventory of the rural highways, or if detailed
info¡mation in urban areas is not wanted, the
initial work in the urban area,s 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, if
detailed information is desired, a specially
trained inventory crew cân collect more com-
plete data on the highways within urban areas
at a later date. Ilowever, if detailed inven-
tory information for urban areas ¿s desired,
it is recommended that this information
should be collected while conducting the rural
inventory as it will ultimately savó much
travel and time.

The party chief who is doing the highway
inventory in the urban areas, should first con-
tact the local municipal ofrcials 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 she,ets.

Form INY ? is used to record supplemental
data on extensions of national and provincial
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highways in urban sreas. (It is not intended
that this form be used to record data in ¿n
inventory of local city streets.) F'orrn INV 2
will be used to record the basic roadway data
within the urban areas. It will be completed
in the sa,me m&nner as in a rural area, except
that the data fields for signs (Columns 22
through 26) and for fences (Columns 39

through rt4) will be left blank. Likewise,
structure types 23, 24,, and. 25 (Columns 27
through 29) will not be recorded. For di-
vided roadways, Columns 45 through 68 will
be used to record roadway cross section da,ta.

For undivided roadways Columns 45 through
58 will be left blank and the data field from
Columns 59 through 68 will be used to rocord
roadway cross section data. The fields en-
titled ((Traveled'Way" (Columns 48 through
51 and 62 through 65) are intended for de-
scribing the portion of roadway which is used
for moving traffic. The fields entitled "Shoul-
der" (Columns 45 through 47, 52-541 59-61,
and 66-68) are intended for describing the
portion of the roadway which is available for
emergency stopping and/or parking. The

sum of the widths reporte.d for traveled way
and shoulders is the total roodway width.
tr'or a curbed street section the sum of the
traveled way width plus the parking lane
widths (the parking lane vidths will be re-
ported in the. data fields nonnally used for
shoulder widths) is equal to the curb-to-curb
width. If there a,¡e no shoulders or parking
lanes delineated, or clearly m¿rked by use,
then the total roadway width can be reported
as tttraveled w&y,tt in the sa,me manner a,s w&s
done in mral areas.

Forms INV 3, 4, õ, and. 6 witl be used to
collect complete data on structures, r¿ilroad
crossings, tunnels, and. ferries, using the same
procedures as in rural areas.

Small urban &re&s or population centers
where the land uso and road characteristics
change very little should be consid.ered rur¿I.
'When preparing to undert¿ke an inventory, e

minimum population should be established as

constituting an urban ¿rea-urban areas with
less than 2,000 population have been consid-
ered rural in several studies.
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Appendix l-Urban Area ldentiûcation Codeg
(îhis appendir should bo prepared by the ¡gonoy using the manual. ft would cont¿in

3-digit codes to be used to identify the urb¿n areas.) The lists of urb¿n are¿s should only in-
clude those cities over ¿ ¡¡i¡i6'm population and should be listed by d.istrict, province, *,t"t .
The minimu¡n population used in seyeral studies was 2,000.

E)(A¡IPIE OF APPENDIX I

URBAN Á.REA IDENTIFICATION CODES
CITY
Almirante Brown
Antcifes
Bolivar
C¡pilla Del Senor
Colon
Arrovito
Bell Vile
Cordob¡
Cosqoin
Dean Fumes
Devoto

POPALATION

137,000
10,000
16,000
4,000

10,000
4,000

19,000
586,000

9,000
16,000
3,000

DIBTMOT
Buenos Aircs
Buenos Äir€s
Buenos Aires
Buenos .{ir¡s
Buenos AirE€
Cordob¡
Cordoba
Cordoba
Cortlob¿
Cordobs
Cordoba

OODE

001
OU¿
008
00{
005
001
W¿
008
004
005
006
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Appendix J-Hþhway Route ldentifieation Codee

(This appendix should be prepared by the sgency using the m¡nual. It vould cont¡in
the necessa"y foo" digit codes to identify the highway routes which are to be inventoried.)

EXAMPLE OF APPENDIX J

HIGITWAY ROUTE IDENTIFICATION CODES
Route No,
1I 

---------
oa ---------I __-__----
At ---------
5 _____----
6 ______---
7 ______---

Oalle

0001
00t2
0008
0004
0005
0006
mû7

Prooin'ce

Buenos Äires
Buenos Aires
Chubut
Chubut

ROIIÎES WITHOUT NI]MBER
geattoìt

Campo de Mayo-Moron
El Palomar-Haedo
Jct National Route 3 to access to Puerto Lobos
Jct. National Route 3 to access to Puerto Madryn

øde
SNOl
SNO2
sN1?
sN18
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Appendix K-Trafrc Sþn ldentification Codee
===--=-({fhis:Èppo!dilr:€}þüld-åe aropared-by' the- ageneyusing the= mannal¡- It woul*-contain
the necessary four digit codes to identify the highway signs which are to be recorded in the
inventory.)

EH'YIPIE OF APPENDIX K

TRAF'F'IC SIGN IDENTIFICÄTION CODES
'WAENINe,S/GflB

_ChengÀ, in horizontal alignment *-------- WA01
Intersections -------- W.q,02
Adv¡nce'Warning of Control Devices -- 'W,4.03

Converging Trafrc Lanes --- W4,04
{arrow highways or bridges WA05
Changes in highway d"rigo - W4.06
Grad€s WAff
Roadway surface conditions WA08
Railro¡d crossings WA.O9
Entrances and crossings -------- WA10

BEGALATOBT BIGNS

Q) n¿ght of wøy Serí¿e
Stop sign RE01
Yield Sign - RE02

(2) Sþtu conúrol,l,ång tpeed ----- RE03
(3) Moaenent Berí¿e

Turning
Alignment - RE04
Exclusion - RE05
One-way RE06

@) Pañcång Beri¿a RE07
(6\ Peileatråan $erí¿a RE08
(8) Miacallnrwow Beripa RE09

GAIÐE S/dflS
(1) Giving 4irections to ,destinations, or to streets, or highway routes at

intersections or int¡rchenges ----- GU01
(2) Fumishilg advance notice of the approach to intersections

or interchangss ------- - GU02
(3) Directing drivers of vehieles into appropriate lanes in advance of

diverging or merging movements GUOS
(4) Iilentifying routes and d.irections on those routes --------- GU04
(5) Showing Distances to destinations ------- GU05
(0) Indicating aogess to general motorist services, rest,

scenic, and rccrestiohal aress GU06
(?) Providing other inforrn¿tion of value to the driver GU07
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Appendix l-Identification of Structure Claas

(This appendix should be prepued by the sgsney using the manual. Iü would qo"t",i"
drawings of lypical structure types in common use and show the codes to be usod to idontify
the structures on the inventory forms.)

EXA'IIPLE OF APPENDIX t

CLASS OF STRUCTURE

10. BEAM OR GIRDER

51
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CULVERTS

81 - BOX CULVERTS
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Appendix M-Special Instructions for Coding Equations (Col. 17)
(tr'ormsINVl&2)

Codes ? & 8 will be used to show road con-
struction in progress. When such construction
is encountered, there will be two possibilities:

1. It will be po,ssible to drive over the.
final location of the section of road under
construction, or;

2. It will not be possible to drive over the
final location of the se¡tion of road under
construction. Therefore, a detour will have
to be used.

fn case number 1, where the section of road
under construction c¿n be. driven over, the
oxact locations of the beginning and end of
construction should be located, if possible.
This information may be detennined from the
construction stakes, or from the project engi-
neer, or some responsible person working on

the project. If the exact location of the be-

ginning and end of construction cønnot be

determined, it should be estimated as neerly
as possible and noted in the comments that the
location is an estimat¿. The section of road
under construc{ion should then be inventoried
in the usual fashion logging all information
th¿t will be peunanent. tr'or example, the
location and description should be recorded

for all structures that are completed, or that
will serve the road after the construction is
accomplished. ff ¿vailable, information on

fences, right-of-way widths, types and widths
of pavements, and shoulders may, also, bo in-
cluded. Care should be t¿ken to log only that
information that will be valid after the con-

struction is completed and explain in the com-

ments any pertinent information. For ex-

ample, when information on a structure is
lrcing recorded, it should be noted if it is a

new structure or an old one thst wiII aontinue
to be used.

In case No. 2, if it is noú 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 ccün be determinedt
as outlined above, the location of the begin-
ning will be recorded using a code ? undsr
Column 1?. The inventory will then con-
tinue from the end of construction. The
odometer should be reset to z,ero at this
point to continue the inventory. All typas
of information that ars availoble will bo
recorded at this point including a code of 8,

under Column 17.

2. If the exa¿t location of the begindng
¿nd end of construction cam¡wt be exactly
determined, then the location of the last
pemanent reference point before the con-
struction begins, will be used to stop the
inventory. A note to this effect should bo

made in the comments. The entry locoting
this last permanent referonce should slso
include a code of ? under Column 1?. The
inventory will then continue from the ûrst
permanent reference beyond the end of con-
struction. At this point the odometer should
be roset tn zero, and all üype.s of information
th¿t are avail¿ble at this point should be
recorded inclu¡ling a code of 8 r¡nder Coh¡mn
17.

It should be noted that onytime a code of
4, 6, or I is coded under Column 17' ind.icoting
an end of gap, end of suporimposition, or end
of construction, at this point, the odometer
should be reset ta z'ero, and oll types of infor-
mation that are ¿v¿ilable at this poinü of con-
tinuing the inventory should be recordeù
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Än efrective liighway transportation planning process is the basis for,
and is a necessary continuous part of efficient higliway transportation man-
agement. This series of nranuals and accompanying colnputer progrems
were developed to pro'i'ide guidelines for establishing a system and the basic
data collection programs ancl analysis that are a necessa.ry beginning for
accomplishing such a planning process. This series of manuals includes:

1. Outline of the Highway Transportation Planning Process

2. Guide for a l\[anual of Instructions for Road fnventory
3. Guide for a l\'fanual of Instructions for Traffic Surveys

4. Guide for a Functional Classification of Highways
5. Guicle for a I\{anu¿rl for Highrvay Aclequacy Rating
6. I\{easuring Highway frnprovernent Needs and Priority Analysis
7. Computer Program lJser's Manual

It slioulcì be acknorvledged that many of the procedures as described in
these manuals have been taken frorn, or patterned after numerous published
souì'ces. Inclurletl in these soulces ale pulllications of the U.S. Federal
Highway Äclnrinist.ration, State High'way Departments and the U.S. National
Association of Count,v Engineers.

This manual describes in detail the process for inventorying the use of
highrn'ays. fncluded in the inventory is the volume, distribution of type, ancl

weight characteristics of the traffic using the highways. This information
is neecled during the process of planning, designing, and operation of an
efficient highway program.



Compendium 15 Text 6

Toble of Contents

THE TRAFF''IC INVENTORY
A. fntroduction
B. Method

** I. MECHANICAL COUNTING --------
A. fntroduction ------
B. Method

** Ir. CLASSIFICÄTION COUì{TING --------
A. fntroduction ------
B. Method
C. Form C\rT 1

**III. TRUCK WEIGHTNG ---------_
A. Introduction -
B. Method

(1) Locating truck weight stations
(2) Number of Weighing Stations needed for Planning Purposes

and Opelating Schedule --------
(3) Station Layout
(4) Period of Operation ---------
(5) 'Weighing Procedure --------
(6) Measurements
(?) Sampling the Traffc Streanr
(8) Vehicle Classification Counts at Weight Stations

C. Field tr'orm and fnstructions for Coding (tr'orm PC-1)

* Appendix
't* Ä. Form C\rT-l \rehicle Classification ---------
't* B. tr'orm PC-1 Truck \Yeight Study
* C. Guide for Traffic Volume Counting JWanual

1

1

2
2
2

3

ó

3

+

6

6

6

6

I

I

a

8

I
I

10

10

13

T4

L5

187



Compendium 15 Text 6

188

.THE TRATflC NVENTORY

A. INTRODUCTION

The planning of a highway improvement
program should start with a foundation of
Icrowledge about the physical nature and use

of the existing highway system. This infor-
mation is collected during the inventory pro-
cess. This includes the inventory of the
physical features and condition of the high-
'wâ,ys, as well as the use to which each section
of highway is put. The inventory of the
physical features and conditions are subjects
of other manuals. This manual will outline
the procedures to inventory highway use. The
manual will be in three parts as follows:

L. Mechanì,cal Cou,nting--lhis section in-
cludes instructions for making traffic volume
counts.

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

3. Truck Weí,ghíng-This section includes
instructions for undertaking a truck weighing
program to determine the weight charecter-
istics of the difrerent types of motor vehicles
using the highways.

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

B. METHOD

This manual will not make recommendations
regarding the organization that will be needed
to undertake the detailed operational proce-
dures for accomplishing a trafrc inventory.
These are normally problems that have to
consider local conditions and organizational

pr'actices for solution. ft is the objective of
this manual to assist in determining ühe num-
ber and location of counting or weighing sta-
tions that will be needed, and the length of
time ühat each should be occupied. Also, in-
cluded are examples of field forms upon which
the traffic data should be recorded, and the
instructions for completing these forms. These
formats must be used in order to utilize the
package of computer progra,ms that have been
developed to analize the data. See the ttUsors

Manual for Computer Programstt for examples
of the outputs that will be pmduced by these
progTsms.

The trafrc sureeys a,s 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 sn
extensive progrem may also be considered, if
e resurvey is being made aftera lapse of
counting for several yea,rs, or because of a
major change in economic conditions, etc.
A.fter the comprehensive trafrc survey has
been underway for three or four years, under
normal conditions, it c&n be zubstantially
reduced.

The Highway Planning Department should
continually evaluate the costs of collecting and
analyzing different types of data. These costs
should then be compared. to the value of the
uses to which the data are put. ff 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 its need, and. or,

2. Ä cheaper method for collecting the in-
formation should be explored, using latest
technological advances.
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A. INTRODUCTION
The volume of traffic that is using each sec-

tion of highway is basic information that is
needed in the planning, design, maintenance,
traffic control, programming, and general ad-
ministration of a highway program. There-
fore, the objective of a mechanical traffic
counting program is to obtain, at a minimuur
of cost, the data that is needed to make esti-
mates of traffic volumes which are within ac-
ceptable tolerances of accuracy.

Absolute accuracy in measuring traffic vol-
umes on every section of highway would re-
quire counting vehicles continuously on those
sections. Such a program would be pro-
hibitively expensive. With the recurring pat-
tern of traffic flows, daily, weekly, and
seasonally, it is possible to utilize recognized
statistical techniques which will provide vol-
ume fip¡rres for a minimum expenditure of
menpower and money with the desired degree
of accuracy.

Estimates of traffic volumes utilizing these
techniques can be made by correlation of in-
formation obtained at selected locations repre-
sentative of many kilometers of highways
where traffic is counted. The three types of
mechanical traffic counts are:

L. Contínuous Counts-These counts are ob-
tained, as the name irnplies, at locations where
an automatic vehicle detector or sensor, re-
corder, and sometimes memory device are in-
stallecl to count and record the number of
vehicles passing a location during each hour
(or some lesser period if desired) for each day
throughout the year and normalÌy over a nu¡n-
ber of years.

2, Seasonal Counts---These counts are made
on sections of highways to determine which
seasonal traffic pattern or group the section
belongs to. Normally, after the determination
has been established, the count is discontinuecl.

IAECHANICAT COUNTING

These counts are made using automatic trafrc
detectors and recorders, usually for seven con-
secutive days and repeated on a predetermined
schedule of s'iæ, or twehte t'im,es each yeør.

3. Coaerage Cownts - These counts &re
needed at each location that an estimate of
ÄDT is desired. Traffic volume information
is needed at sufficient locations to be repre-
sentative of each significant section of each
system of highways. Automatic traffic de-
tectors and recorders may also be used at these
locations, installed for a period of 24 or 48
consecutive hours, usually once each year. It
should be noted, however, that the smaller,
accumulative (non-recording) type mechanical
counters are usually used to make coverage
counts of short duration. These accumulative
counters are rnuch cheaper, easier to haul, and
require less time to put into operation and to
pick up. The disadvantage is that the counts
are not mechanically recorded at periodic
intervals. It is, therefore, more difficult to get
counts of exactly 24 or 48 hours. It is also
more difficult to detect if there has been an
error in the count.

The number of counting locations that any
country will need for comprehensive coverage
will depend primarily upon the diversity of
travel patterns rvitliin the country. An ef-
ficient and accurate method for determining
the traffic patterns and guidance on the num-
ber and location of count stations are described
in the "Guide for Traffic Volume Counting
l\{anual." This guide wliich was prepared by
the U.S. Federal Highway Ädministration,
includes detailed guidelines on procedures to
follow for developing an efficient mechanical
traffic counting program.

B. METHOD

-4. copy of the "Guide for Traffic Yolume
Counting Manual" is included as Appendix C.
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II. CTASSIFICATION COUNTING

A. INTRODUCTION

fn order to be able to plan, design, construct,
and operate an efficient system of high'n'a5's,
it is important to have accurate estirnates of
the present ancì. future traffic demancl on this
systenr. This needecl traffic inforrnation in-
clutles traff.c t'olurnes, physical characteristics,
and rreight characteristics of the liighrvay
trar.el. This section of the traffic inventory
manual concerns cletemriniug the disttibution
of vehicles by type thnt are using each sec-

tion of ìrighrtay.

Vehicles of difrerent sizes and v'eights have
difrerent operating characteristics ç-hich must
be consiclerecl in highway clesign. Besides
being heavier, tnrcl<s genelally ¿r'e slo's'er ancl
occrq)y lnore road space; ancl consequently,
iurpose a greatel traffic load on tlte highn'av
t,han do passenger vehicles. The overall efrect
on traffic operations of one truck is often
equivalent to several passengen'ehicles. Thus.
the larger propoltion of trucks in a traflic
ste¿m. the greatel the traffic loatl, ancl the
rnore higlrrvay capacity is required. There-
fore, this information is of particulal im-
portance s'hen detelrnining the geornetric ancl
structural clesign of the higlirray facility ancl

in cletermining its econornic values. ft is also
b¿sic to the determination of ton-miles of
comrnoclity movement by high'nay, and is
lÌecessar')' infor'¡nation for the solution of most
all highrray econolnic ancl clesign problems.

B. METHOD

Ät the present tirne the primary lnethod
used fol rnotol r-chicle classification is by ob-
serr-ation. Ifanuall.y coirnting the distribution
of vehicles is generally considelecl expensive,
and lnore effic,ient rnachine rletho<ls have lleetr

cle'r-elopecì. Ifon'ever', rlost existing classifica-
tion counting ploÍ{r'an.rs ¿r'e still lleing rtccorrr-
plished using rnanu¿l netho<ls.

The program outlined below may bo consid-
ered as a maximum practical scope. It is
recolnmended only when a new territory or
country is being studied for the first time.
The recolnmended number of stations and
cluration of counts for a comprehensive pro-
glalìì are as follows:

1. At continuous count ¿nd seasonal control
stations located on roads having an average
volurne of 2,000 or rnore vehicles per tlay, 24-

hour counts on two weekdays; one Saturday,
and one Sunday, are made four times a year
seasonally spaced. This would total 1,6 full
clays count each year.

2. At tlie remaining continuous count sta-
tions, 16-hour, ordinarily at 6 a.m. to 10 p.m.,
counts should be matle on one weekday, one
Saturrlay and one Sunday, four times during
the year, seasonally spaced.

3. At the remaining seasonal control sta-
tions, 8-hour counts, ordinarily 10 a.m. to 6
p.nr., should be made on one weekday four'
tiures cluring the year, seasonally spaced.

4. Classification data may also be collected
for special requirernents as needs of the high-
way clepartrnent. Such special studies are
usually to provitle information on a one-time
basis lather than continuing basis.

5. Vehicle classification counts should, also,
be rnade in conjunction with the truck weight
stucly. As a minimum, classifrcation counts
should be rnade during the same period as the
rveighing operations. It is desirable, however,
that the classification counts should be made
fol a 24-hour period enconpassing tlie period
in rvhich weighing operations are conducted.

6. After 2 or 3 years data are available
using the above schedule it should be statisti-
cally analyzed tn deterrnine how much the
prograrìl rnay be reduced withor¡t significantly
leclucing the accuracy of the data.
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The data collected for this study should be
coded on Form CVT L. See.{ppendix A for
a,.copy of this form. (See page 13.) The in-
structions for completing this form follow.

C. FORM CVT 1 CLASSIFICATION OF
MOTOR VEHICLES

Form GVT 1 is the field form upon which
motor vehicle classification count data are
cocled. Detailed instructions for completing
this fonn follow.

Norp: Code a. zero under any colunul rvhere a
rrumlrcr is not needed.

CARDTYPE-COLUMNSI&22
' The code 40 will bo preprinted on the forms.

It identifies the type of card to be used for
recording motor vehicle classification data.

DATE-COLUMNS 3 THROUGH 8: The
day, month and year that the classification
counts are taken are shown in these columns.

DÁ.Y OF THE WEEK-COLUMN e: This
column is to show the clay of the rreek that
the survey is made using the following code:

Monday -L Friday -V
Tuesday -M Saturclay:$
WednesdaY:'S' Sunclay -D
Thursday -J

DURA.TION OF' THE COUNT IN DAYS-
COLUMN 10: This column is to show the
number of consecutive days that the classific¿-
tion count is taken. For example, if the count
is rnade for only one day, or fraction thereof,
a 1 would be coded, if a count is macle for two
consecutive days, or fractions thereof, a 2

would be cocled, etc.

DISTRICT-COLUMNS 7l & 72: Enter the
District or St¿te Code:

Eøanzple:
01 Buenos ^{,ires

(North Zons)
02 Cordoba
03 Tucuman
04 Mendoz¿
05 Sslts
06 Jujuy
0? S¿nts Fe

San Luis
Misiones
Santiago del
Estero
Entre Rios
Chaco
Buenos Aires
(South Zonø)

STATION NUMBER-COLUMNS 13
THROUGH 15: After the vehicle classifica-
tion program has been developed, the location
of each station is usually plotted upon a map
and given a number. The station number is
then coded under theso columns.

JURISDICTION-COLUMN 16: Jurisdic-
tion (or level of government which has re-
sponsibility for the road) is coded in this
column.

Eæample:

1 National
2 Provincial
3 Departmental
4 Municipal
5 Military

6 Nationai Park
7 Port Authority
8 -A.irport'Authority
Ø Other

ROUTE-COLUMNS 17 THROUGH 20:
Enter the route number. Use the route codes
which have been developed for the road in-
ventory.

REFERENCE POINT - COLUMNS 2I
THROUGH 24: Record in these columns the
reference point or milepoint at which the
classification count station is located. When
it is determined in the field of the exact loca-
tion that a count will be made, the reference
or rnilepoint of this location can be determined
by measuring its distance from the nearest
fixed reference which was located during the
field inventory.

DIRECTION--{OLUMN 25: This column
will show the direction of travel of the traff.c.
When codes 1 and 2 are used, two F orms CVT
1 are completed, one for each direction of
travel. When code 3 is used only one tr'orm
CVT 1 is used. Code one of the following:

1. Distribution of vehicles for one direction
onl¡r (ascending mileage-The general direc-
tion used when making the road inventory).

08 La Rioja
09 San Juan
10 Corrientes
11 Catamarca
12 Neqguen

1.3 Chubut

20 Rio Negro
2l La Pampa
22 tr'ormosa

23 Santa Cruz
24 Tiema tlel Fuego

t4
15

16

L7

18

19
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2. Distribution of vehicles for one direction
only (descending mileage-The opposite gen-
eral direction used when making the field in-
ventory).

3. Distribution of vehicles for both direc-
tions of travel.

HOUR-COLUMNS 26 & 27: IJnder these
columns are coded the hours of the day. There-
fore, the number of vehicles that passed the
station between midnight and 1 a.m. will be
recorded on the first line. The vehicles that
passed between 1 a.m. and 2 a.m. will be re-
corded on the second line, etc.

PÄSSENGER CARS-COLUMNS 28
THROUGH 31: The number of passenger
cars are coded under these columns.

PANELS, PICKUPS & LIGHT TRUCK
(4-TrRE)-COLUMNS 32 THROUGH 35:
The number of panels, pickups and light
trucks (4-tired) are coded under these columns.
BUSES-COLI]MNS 36 THROUGH 39:
The number of buses are coded under these
columns.

(2 Á.XLE 6 TrRE)-COLUMNS 40 THRU
42: The number of. 2 axlø 6 tire trucks are
coded under these columns.

(3 AXLE STNGLE UNrT TRUCK)-COL-
UMNS 43 THROUGH 45: The number of
3 axle single unit trucks are coded under these
columns.

(2 A.XLE TRUCK-2 AXLE TRÄILER-
COLUMNS 46 THROUGH 48: The number
of 2 axle trucks pulling 2 axle trailers are
coded under these columns (2-Z).

(2 .A.XLE TRUCK--€ AXLE TRÁ.rLER-
COLUMNS 49 THROUGH 51: The number
of 2axle trucks pulling 3 axle trailers are
coded under these columns (æ).

(3 A.XLE TRUCK-z AXLE TRATLER-
COLUMNS 52 THROUGH 54: The number
of 3 axle trucks pulling 2 axlø trailers are
cocled under these columns (3-2).
(3 ÄXLE TRUCKS--3 ÂXLE TRATLER-
COLUMNS 55 THROUGH 57: The number
of 3 axle trucks pulling 3 axle trailers are
coded under these columns (3-3).

(2 AXLE TRACTOR PULLTNG 1 ÄXLE
TRAILER-COLUMNS 58 THROUGH 60:
The number o1 2 axle tractors pulling 1 axle
trailers are coded under these columns (2S1).

(2 AXLE TRACTOR PULLTNG 2 AXLE
TRAILER-COLU}INS 61 THROUGH 63:
The number of 2 axle tractors pulling 2 axle
trailers are cocled under these colurnns (2S2).
(3 ÄXLE TRÄCTOR PIILLIT{G 2 AXLE
TRÄrLER)-COLUÀ{NS 64 THROUGH 66:
The number of 3 axle tractors pulling 2 axle
trailers are coded under these columns (3S2).

OTHER VEHICLE TYPES-COLUMNS
6? & 68: The other types of vehicles that can-
not be coded under any of the previous columns
should be coded uncler these columns.

CLII\{ATIC CONDITION-COLUMN 69:
The climatlc condition that exists during each
hour of counting operation should be coded
as follolvs:

1 Good
2 Cloudy
3 Rain

4 Snow
5 Fog

COM[TENTS
Describe under comments anything that

may efrect or be significant to consider when
evaluating the counts. tr'or example, an acci-
dent or a nearby section of the road under
construction may afiect the distribution or
volurne of vehicles and should be noted.
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III. TRUCK

A. INTRODUCTION

.4.s 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 making decisions on such
matters as design criteria, equitable tax bases,
regulation of vehicle operation, and the de-
termination of the relative position of high-
way transportation in the national economy.
Vital information that is needed during the
evaluation of these decisions is to lirrow the
intensities and 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 comparison of the characteristics of actual
usage with administrative policies. These
policies include allocations of highway costs
and revenue, size and weight evaluations, es-
tablishment of geometric design criteria as re-
lated to the size and weight of vehicles. The
collection of weight data over time, also, pro-
vides imporbant 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. fn coun-
tries which are initiating truck weighing
programs it is probable that light weight port-
able scales will be ini.tially used for their truck
weighing program for planning purposes.
Portable scales may be easily haulad in pickup
trucks or other light vehicles. They can be
easily moved and require only one man to

WEIGHING

operate each scale. Most portable scales can
only weigh one end of an axle. fn order to
weigh both ends of an axle, or all axles of a
truck or truck combination simultaneously,
two or more portable scales must be used in
combination. Scales generally may be placed
on the roadway or shoulder, and the truck
wheels are positioned on the scale platform.
For best resuìts, scale sites should be preparecl
so that scale platforms are level rvith the road-
wa)'.

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. ff these scales are used to collect plan-
ning data then enforcement of the weight
laws shoulcl be cliscontinued during this period
of weigliing for planning purposes. This is
to ensure obtaining an unbiased sample of the
loading practices of trucks using the highway.

l. Locøtì,ng Tntck Weíght Btatì.ons
Selecting a suitable site and proper in-

stallation of a tmck scale are crucial factors
in obtaining reliable truck weight data. F or
all types of installations, permanent and
temporary there are certain basic require-
ments for obtaining true weights.

The weighing site should be located on a
generally straight and level section of road
to provide the safety and ease of operation
that is necessary" The site should be per-
fectly level for a minimum of ?5 feet up-
stream and downstream from the center of
the scale. This will enable 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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for at least the same distance to a,ssure
straight alignment of the longer vehicles
while crossing the scale.

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

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

2. Number of 'Weighi.ng Btøti,on* Needed far
Planníng Purposes a,nd, Operatông Bchad,ule

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

Cl,øssíficati,on of
Highüav

Kil,ometers No. ol
(Eural,) Støtions

Principal A.rterial Under 800
800-2,000
over 2,000

Primary Arterial Under 2,000
2,000-8,000
over 8,000

Cløssillcøtion of Kil,o¡netere
Eighøa,U (Rurøl)

Secondary A,rterial Under 4,000
4,000-10,000
over 10,000

Collectors Under 8,000 I
8,000-20,000 5
over 20,000 7

Ädditional stations may be added where it
is believed the above stations ere not sufficient
to provide data representative of the loading
practices on the difierent classes or systems of
rural roads.

3. Btation Løyout
The following activities should be consid-

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

a-Sampling of trucks
b-fnbrviewing the truck drivers
e-Measuring activities
d-Weighing activities

Vehicle classification counting is generally
accomplished independently of the other
truck weighing activities.

When weighing trucks at night, it is abao-
Lu,tely essentì,al to haae ad,eq.cate li,ghtång.

This is neoessary to enable the station per-
sonnel to obtain and record the deta cor-
rectly and efficiently, as well as for the
safety of the ehtire 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 ¿nd no penalties will be
levied. ,4.s a minimum, signs should instruct
truckers to reduce speed, advise that weigh-
ing operations for planning purposes only
are in progress, and indicate turnoff points.

Ä flagman will be needed to direct trafrc.
Signs shoul¿l be appropriately spaced for
the operating speed of the highwoy.

4. Perí.od of Operøti.on

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

No. ol
8tøtio¡t¿

3
5
7

3
t)

I

I
Ð

I
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poses, the following guideline should be

followed:

a. Each station should be operated 16

hours, 8 hours during the period 6 a.m. to
6 p.-., and 8 hours during the period 6 p.m.
to 6 a.m., four tirnes a, year seasonally spaced
on a weekday, except that the night opera-
tions may be limited to those roads carrying
an important amount of commercial traffic
during the night hours. Additional weigh-
ing may also be made on Saturday and
Sunday if it is believed that the loading
characteristics of trucks are substantially
difrerent on weekends than on weekdays.

b. After 2 or 3 years data have been col-
lected using the above scheclule, it should
be statistically analyzed to cleterrnine if
there is a significant difference in loading
practices between hours of the day, se&sons

of the year, and road systems. ff there is
not a significant variation in the loading
practices the above schedule of operation
can be substantially reduced.

5.'W ei,ghi,ng Proced,wre

A properly installed and adjusted plat-
form scale is probably the rnost accurate
and dependable method for obtaining static
weights of trucks. Prior to comrnencing
weighing operations the weighman should
check the zero load balance with no load on
the platform; this check should also be made
frequently during weighing operations. The
total vehicle weight and weights for each
axle should be obtained. It is important to
obtain weights of each axle of a tandem
pair. Research has shown that the total
weight carried by a tanclem pair is not
evenly distributed betv'een the two axles.
WeighLs for individual axles of a tandem
pair are obtained by splitting the tanclem-
weighing the truck with one axle of the
tanden on the scale and one off. tr'or large
combin¿tions, this procedure will require
positioning the truck several times on the
scale and taking scale readings for each
position. Brakes should be released before
taking a weight reading.

'Weighing trucks with portable scales pre-
sents a number of problems not encountered

in platform scale operations. There are
several variations in portable scale set-ups

that could afrect accuracy due to weight
tr¿nsfer even though all factors are favor-
able. The difrerent methods of setting up
portable scales are:

a. Two scales set in a pit so the platform
of each scale is level with the approaches.
Ttre pit extends the full width of the roacl-

rvay lane or approach and the scales are so

placed that the outsicle wheels of an axle
rvhen resting on the scale platforms will
carry the entire weight bearing on that axle-

By adcling the rveight readings for each

scale the total rveight of the axle is obtained.
Eaeh a-rle of a truck or combination is
u.eighecl separately and when aclded together
will give the total rveight of the truck or
combination.

b. Two scales set on a hard level surface
with short ramps on each side of each scale.

When a truck or combination is weighed on
this set-up, each axle while being weighed
woulcl be elevated several inches above the
other axles. Obviously there would be an

untlesirable weight transfer, especially with
liquirt or fluid loads.

c. Trvo scales set on a hard level surface
with long ranrpecl planks on each side of
each scale so that both axles of tandems
s'oulcl be at the same elevation while each is
lrcing rreighecl. This rnethod is an improve-
rnent over rnethocl ('b" but there may still
be consiclerable rveight transfer as each axle
is rnor-ecl. There are many types of springs,
rubber butupers and axle suspensions that
further complicate efrorts to secure tme
rveights on scale set-ups using planks or
short rarnps.

cl. The preferred rnethod is to have four
or lnore scales, one for each wheèI, set on a
harcl, level surface with planks and ramps
to keep all axles level and on the same plane
while all axles ¿rre being u'eighed simul-
taneously. Of all the planked set-ups (b, c,

or d) this urethocl is probably the most ac-
cur'¿te.

The reliability and usefulness of truck
weight data clepend on the care with whiclt
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vehicles are weighed. Available data show
that for the greatËst consistency all wheels
of the truck or c.ombination should be on the
same horizontal plane with brakes released
at the time of weighing. ff brakes must be
set when weighing with portable scales, they
should be released after the vehicle has been
stopped on the scales and then reset. To
provide reliable data for all axles, the weight
of each axle of a tandem axle group should
be determined separately since available de-
sign and weight information indicate that
a large proportion of these assemblies places
an appreciably greater load on one of the
trno axles.

l{ormally only one weighman is requirecl
on a platform scale. With portable scales,
one man is required for each scale. Al-
though two men can handle four scales, this
practice is not recomrnended due to the in-
efficient and slow operation that results.

6. Measurem,ents

The distance between axles for each truck
weighed should be measured to permit more
accurate calculation of pavement and briclge
loadings. Äxle spacings should be measurecl
with the vehicle components drarvn out in
a straight line.

7. Sam,plíng the trøfr,c stream

It is important that a representative
sample of each vehicle type be weighed at
each station. The distributions of axle and
gross weights by weight intervals and the
percentages of loaded vehicles of each type
are determined solely from the sample of
vehicles selected for weighing. ff possible
all trucks should be li'eighed.

A procedure which has been used success-
fully to assure unbiasecl probability sam-
pling at locations where volumes are so
great that all passing trucks cannot be
weighed is suggested. Using this procedure,
each shift of operation is subdivided into
short intervals. fntervals of 10 or 15 min-
utes have been used. The frequently oc-
curring 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-

nated type is stopped and weighed. Vehicle
types for which periods have been designated
are not stopped during undesignated periods.
Usually the infrequent vehicle types are
stopped and weigheil during all periods so

that 100 percent samples of these types are
obtained. Sarnpling rates which have been
practicable at typical locations provide for
weiglring of Z-uxle, 4-tire trucks (both
panels and pickup trucks and other 4-tire)
during every fourth interval; Z-axle, 6-tire
trucks every third interval; weighing of
tractor semi-trailer or truck and trailer
combinations during three intervals out of
every four; and weighing of all other ve-
hicle types during all intervals. Thus, more
than one of the vehicle type categories des-
ignated for sampling may be designated
for a given inten'al. 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 be necessâry to reduce sampling
rates. \\¡hen a single vehicle or a fleet of
similar trucks pâsses a station several times
a day no vehicle need be weighed more than
twice, once loaded and once empty, and a
sample of three empty and three loaded
truck weighings is adequate for the fleet.
All passing vehicles should be counted.

'When weighing both directions of a high-
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 8-

hour shifts in the other direction. This
procedure is normally used on divided high-
rvays. For example, on Monday trucks may
be weighed from 6 a.m. to 2 p.m. in one
direction. This same operation would be
repeated on Tuesday for traffic in the oppo-
site direction. On Wednesday weighing
operations may continue in this original
direction from 6 p.m. to 2 a.m. This opera-
tion would be repeated on Thursday for the
opposing traffic. Therefore, a 16 hour
rveekday sample would be obtained for each

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

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

8. Vehí,cle Classí.ficatí,on, Counts øt Weðght
Btation¿

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 manu¿l counts.

C. FIELD FORM AND INSTRUCTIONS
FOR CODING

The data collected for this study should be
coded on Form PC-1. (See Appendix "8"
for a copy of this form.) fnstructions for
completion of this form follow:
PARTY CHIEF: Write the name of the
party chief.

SHEET 
- 

OF' 
- 

SHEETS F'OR THE
IIOUR: ,{. new sheet is started when the
weighing operations begin for each shift, and,
also, for each hour. The sheek 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-COLIIMN 1: This info¡ma-
tion will be preprinted on the forms. ft iden-
tifies th¿t it is the card type that is used upon
which truck weight dat¿ for planning pur-
poses will be eoded.

DATE-COLUMN 2 THROUGH 6: These
columns are used to record the date of the
survêy. Where a number is not needed in any
box, a zero should be recorded rather than
leaving it blank.

HOUR-COLUMNS 7 ÄND 8: Those col-
umns are used to record the hour during which
the data were collected. Ägain during the first
t hours of the day a zero will be recorded in
column 7 rather than leaving it blank.
DISTRICT-COLUMNS I AND 10: Enter
the District Code.

Eæa.rnple:

01 8s..4.s. (north
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

14 San Luis
15 Misiones
16 Santiago del

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

zone)
20 Rio Negro
21 La Pampa
22 F ormosa
23 S¿nta Cruz
24 Tierra del tr'uego

6 National Park
7 Port Authority
8 Airport Authority
Ø Other

JURISDICTION-COLUMN 11: Enter the
route jurisdiction code.

Eæample:

1 National
2 Provincial
3 Departmental
4 Municipal
5 Miiitary

ROUTE-COLT]MNS 72 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
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mined by measuring its distance from the
ne¿rest reference point.

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

Coile Vehi.cle Tgpe

0 Äutomobiles and jeeps

1 Panels and pickup (4-tire)
2 Single unit truck (2-axle)
3 Single unit truck (3-axle)
4 Single unit truck plus trailer
5 Tractor with semi-trailer
6 Other types of trucks
? Buses

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

Code Bod,A TUpe

11 Pan¿l-A fully enclosed body of limited
capacity which includes drivers com-
parüment.

12 Pì.ckwp-L, small open box or express
box.

13 Li.ght utì,ü.ty-A, body designed to carry
readily accessible tools, equipment, and
supplies in integrally constructed com-
partments, with or without other cargo
spa,ces.

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

GENEBAL TRACK AND BEMI-TRAILEB
2l Pløtf orrn, Flat, or Btahe-A. body hav-

ing a floor without sides or roof.

22 Lowbed Traí,l,er-ù, truck trailer with
a platform body constructed to provide
a low loading height and designed for
the transportation of extremely heavy
or bulky property.

23 Ranh-ù. body with fixed slatted sides

and headboard.

24, Löaestock Bank-Ã. rack body with or
without roof designed primarily for
transportation of livestock.

32 Open Top Boø or Vøn-.þr botly with
high closed sides and onds and a, mov-
able top, which usually is a terpaulin
cover.

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

34 Dump-A,low side open box, designe.d
primarily to transport dry fluid com-
modities in bulk, which can be tilted to
discharge iLs load.

35 Eopper-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.

4L Van-ù, fully enclosed body designed
primarily for transportation of pack-
aged commodities, household goodq etc.

5L Tanlc-L body designed to haul bulk
liquid commodities.

91 Bu,s-A, body designed for carrying
pessengers.

99 Othet-,þúl 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.

Enampl,e:
01 Bs. As. (north

zone)
02 Cordoba
03 Tucuman
04 Mendoza
05 Salta
06 Jujuy
07 Santa X'e

08 La Rioja
09 San Juan
10 Corrientes
11 Catamarca
L2 Neuquen
13 Chubut

14 San Luis
15 Misiones
16 Santiago del

Estero
1? Entre Rios
18 Chaco
19 Bs. As. (south

zone)
20 Rio Negro
2L Lu Pampa
22 Formosa
23 Santa Cruz
24 Tierra del tr'uego

11
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FIIEL TYPE-COLIIMN 25: The type of
fuel that the engine uses should be coded un-
der this column using one of the following
codes:

Engine Tgpe

Gas
Diesel
Other

AGE-COLUMNS 26 ÄND 2?: Record the
age of the vehicle to the nearest year.

EMPTY WEIGHT-COLUMNS 28 THRU
30: Record the registered empty weight of the
truck. This will usually include the weight
of the body. The weight is coded in tons and
tenths thereof.

Eæample:
Kil,ograms

1,030

.3,ù+:0
11,310

Coile

010
032
113

TYPE OF COMMODITY C,TRRIED-
COLUMNS 31 THROUGH 33: The type of
commodity being carried should be written in
the space provided. The code for this com-
modity rryill then be entered in the office.

FORilf OF CARGO-COLUMI{S 34 AI{D
35: Code the form in which the cargo is being
carried under these columns.

Eæatnple:
0L Bulk
02 Boxes of Cartons
03 Bottles
04 Barrels or Drums
05 Sacks or Bags
06 Bunclled, Bancled, Baled, etc.
07 Coiled
08 Planks, Layers, etc.
09 Blocks
10 Tanks
00 Other not specified above

ORIGIN OF' CARGO-COLUMI{S .?6

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 ofrce.

DESTINÄ.TION OF CARGO-COLUÙINS
40 THROUGH 43: The destination of the

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

Norn: If the origin and destination of the eargo
has man}- locations, such as a local delivery, freight
truck, it should be so noted.

WEIGHT OF'' AXLES-COLUMNS M
THROUGH 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 frrst decimal.

Eæotnple:
Kíl,ograrns

Axle Weight ------------ 470

Axle 'lYeight ------------ 1,210

Axie Weight ------------ 11,480

HEIGIIT-COLUMI{S 62 AND 63: The
height of the truck or load, whichever is
higher, the coding should be recorded in
meters ancl tenths.

Eæampl,e:
Meters Cod,e

N{easured Height is -------- -- 2.6 26

lleasured Height is ---------- 3.14 31

ìfeasured Height is -------- -- +.37 44

DISTANCE BBT]VEEN AXLES-COL-
UIf)fS 64 THROUG}I 77: These columns ¿re
used to record the clistance between axles.
These columns should be recorded in meters
and coded to the nearest tenth of a meter.

Eæa;rn7t/,e:
Meters Cod,e

lfeasured Length is --------- 2.52 025
Measured Length is --------- 6.72 067

Measurecl Length is --------- 14.30 143

TOTAL LENGTH OT'' VEHICLE-COL-
Ui\fi{S 78 THROUGH 80: The total length
of the vehicle should be shown in these col-
umns. lfeasurements should be made from
the extremities on each end of the vehicle or
combination.

Eæample:
Meters Coil,e

Measured Length is --------- 5.00 050

Measured Length is --------- 9.83 098

Measured Length is --------- L8.73 187

Coil,e

1

2
3

Coil,e

005
013
115

10
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Glossary of Terms

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

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

Annual averege daily traffic is calculated by averaging the average daily
traffic for each of the 12 months. The average daily traffic for the month is
colculated using the equation:

Average day of month:5 Av. 
.Weekday*Av. 

Qaturday*Av. Sunday
7

'Whero .4,v. weekday :avera,ge daily volume for all weekdays of month
Av. Saturday:eyerage daily volume for all Saturdays of month
Av. Sunday :&verage daily volume for all Sundays of month

This procedure is consid.ered the simplest feasible method for providing
comparable values whon 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 unlcrown.

Estim¡te of .A.DT:yr. This is an estimate produced by any estimating
proceduru.

True ADT:Y. This is known exactly at points where machine counts are
made continuously all during the year.

Best estimate of true .A.DT:Y'. This is the estimate that is obtained at
points that are counted for repeated but intermittent periods of time dur-
ing the yeer.

Error of estimate:y¡-Y or y,-Y'. This is the difference between the
estimated value of ADT based upon one observation and the r'true" value.
The tttruett value either is known or the best combination estimat¿ based

upon several periods of observation.

Relotive error: (5r) 100:x, or ,JLÇp 100:xr

Number of estimat¿s of ADT=n
n

Average relative error of estim¿tes of .A.DT:i= i1t*t (Studies indicrt¿

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

18
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Stand¿rd d.eviation:ø: I " F:;") ltnis is the ord.inory ststisti-
\--

cal formula for the standard deviation appliceble to any rand.om sa,mple
of observations. 'When ths observations a,re relative errors of estimates
of Á.DT and x is equated tn zero the formula con be simpliûed ss follows:

nz
, I lx,lo: {-++

ff a zero value is adopted -{-ø is approximately equal tn /s of the ama
under the normal distribution curve which is the familiar bell shaped curve.)

Standard error of estimate:SE: a (Since x1 is o percent, both a and.

SE are in percent) V"
x:the sum of the quantities within the expression.

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

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

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

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

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

The purpose for sampling is to estimate some value, (parameter), of the
population. ,4. 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 Ðs zero or very large. Using the sample data, and
on the basis of statistical theory, an interval can be calculated around the
sample estimate, in which the unhrown population value lies. The tmth or
falsity of that st¿tement for any given sample is unknown. I{owever, theory
indic¿tes 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 process. Än 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 uppor and lower bounds of a confidence interval
art the confidenco limits. The size of the interval is a function of the stand-
ard. error of estimate calculated from the sample data.

Weekday trafrc-The number of vehicles that passes a given point on the
road during a consecutive 24-hour period from }fonday 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 trafrc
going in only one direction.

20
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Chapter I.-INTRODUCTION
The purpose of this guide is to provide

efrcient procedures for making accurate esti-
mates of annual evera,ge daily traffic (A.DT)
volumes based on sample counts.

ADT is a fundamental trafrc measurement
for the determination of vehicle-miles of
travel on the various categories of rural and
urban highway systems. ADT values for
specific road sections provide the highway
engineer, planner, and administrator with es-

sential information needed for the determina-
tion of design standards, the systematic
classification of highways, and the develop-
ment of progrâms for improvement and main-
tenance. Vehicle-mile values are 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 the efrorts involved
in obtaining and analyzing traffic data, they
must be summarized and promptly made
available for widespread use. Only in this
way can informed decisions be made so that
highway transportation will make its maxi-
mum contribution to the economic growth of
the 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.

l\feasurements 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-

mined by the procedure set forth in this guide.

In the majority of these States, the cost of
obtaining traffic volumes by using the proce-

dure presenteil in this guide was less than by
the use of their earlier trafrc counting meth-
ods, particularly when the old procedure in-

volved the use of extensive seasonal machine
counts for control purposes.

This guide sets forth methods which can be
used to produce traffic volume estimates with
the accuracy indicated necessâ,ry for design
purposes and economic analyses at a minimum
of cost and efrort.

Only at continuous count stations and under
perfect conditions can true .A.DT 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 somo other needed measure, and adjust-
ments can be made accordingly.

'When a sample is adjusted to represent the
ÄDT, it becomes an estimate of ADT. The
measure of accuracy of the estimate is the
difrerence between the estimate and the true
a,verage volume of traffic, if hrown. This dif-
ference is the error of estimate.

Ät coverage stations the true .{DT is never
known. Ilowever by simulating sample cov-
erage counts at continuous count stations
where the true ADT is known, the error of
estim¿te of ADT at coverage stations can be

approximated by the application of statistical
methods. Ordinarily there are no means of
hrrowing the accuracy of an individual esti-
mate. But by using certain statistiôal 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 guidelines

2t
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The effect of these errors remains the same
irrespective of the methods used in estimating.
Thus, there are objective means of establishing
the superiority of one method of estimating
over another as far es accura,cy of sample
estimates of traffic volume is concerned.

Every State has its odn problems concerî-
ing trafrc volume information. There is no
single procedure that would solve all these
problems. There is, however, a method of
attack which, when properly applied, will
produce appropriate answers to questions as
to the number of stations, length and fre-

quency of counts, and the accuracy of the
results. .4. working knowledge of basic st¿-
tistical principles and formulas is nocessery
to develop the most efficient procedures and
to extract the maximum accuracy from the
data.

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

22
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Chapter II.-RURAL HIGHWAYS

A. Highways with ADT Volumes Greater
Than 500

The traffic counting procedure established
as a part of the original statewide highway
planning surveys, and later modifietl by the
various States to suit individual needs, in-
variably have produced useful results. fn the
more than 30 States where the errors of esti-
mates of the ADT have been measured, it rras
found that the standard deviations of these
errors were usually in the -+12 to -+1? percent
range for roads carrying approximately 500

ÄDT or more. As a result, of theoretical
study, research, and extensive field applica-
tions, a basic procedure has been developed
which generally reduces the standard devia-
tion of the errors of estimate to -+10 percent

for these higher volume roads, always at a

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

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

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

3. Locating and operating trafrc counting
stations.

These three steps in succession are discussed

in this section.

L Groupí,ng Contirwow Cottnt Btatí'øns Into
Bì,rni,lo,r Patterms ol Menthly Trafi,c Volnm'e
Varíntí.on

The major premise of the suggested pro-
cedure for high-volume roads is that it is
possible to establish a series of consecutive
road sections having similar patterns of

monthly trafrc volume variation. Route
sections displaying similar patterns may be
concentrated in a particular area of a State;
other patterns may be found ststswide.
Road sections which are determined to have
similar patterns of monthly trafrc volumo
v¿riation provide the basis for the adjust-
ment of covera,ge counts made at points
within these routes. These covera,ge counts

are adjusted to ADT by means of a group
mean factor determined for all the road
sections within the group.

A simple way of searching for continuous
traffic counting stations with similar pat-
terns of monthly traffic volume variation is

the "array methodt' and is describecl and
illustrated as follows:t

a. In Table 1, the monthly adjustment
factors (that is, the r¡tio of ÄDT to the
avera,ge 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 ^A,DT of 500 vehicles or more.

These permanent continuous counting sta-

tions are not listetl i¡r any particular order.

b. Arrange the factors by months in es-

cending order, as shown on Table 2.

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

1 In the illustratlve example, coverage counts ar.e

made only during the period of .A,priì through No-
vember. Therefore, adjustment factors for coverage
eounts are needed for these eight months and only
for that period. The similarity of patterns of adjust-
ment faetors for a full year is required for grouping
of road sections if factors for 12 months are used.
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the criterion of -+0.10t from the assumed
mea,n. There are several possible group-
ings in each month. Determine for each
month that group having the largest num-
ber of stations within this 0.20 range and
designate the separation of these stations
by horizontal lines, as shown on Table 2.
For instance, for April a group from 1.00
through 1.19 inclucles 10 stations; whereas,
if the groupings were made from 1.19
through 1.38, only three stations woultl
have been included. (Stations outside the
horizontal lines often form independent
groups with a smaller number of com-
ponents.)

d. The final grouping should be such that
all or as mâny as possible of the same
stations would fall into the same group
for each of the months. 'With this pre-
requisite in mind, it is found that although
stations C, D, and E are within the 0.20
range, between 1.00 and 1.19 in April, they
do not fall into the group defined for
some other months. For instance, station
E with 0.93 is outside the limits of the
range 0.64-0.76 in Äugust; also, it is out-
side the range in July. (Table 3 illus-
trates the groups finally defined.)

It should be noted that in November sta-
tion L has a factor 1.36 which is outside of
the range 1.10-1.30. Investigation disclosed
that in November there was construction
which caused a reduction of traffic volume
at station L. Also, it was found that in the
previous year the factor was 1.19 which
would have kept station L well within the
range of this group. For these reasons
station L was included in group f.

ft is also noted that in group f for the
month of June the range is 0.21 which indi-
cates that strictly speaking, either station
H or station J is outside the range. How-
ever, investigation of field records and data

lThis 1.10 value should not be confused rvith the
design standard deviation of *10 percent in the
error of estimate of ADT. The criterion of -¡0.10
is designed to produce a part of the standard devia-
tlon of -r10 percent. The remaining part of this
standard devi¿tion of 110 percent is attributable to
the sampllng err:or.

from previous years did not disclose any
abnormalities of the counts at these two sta-
tions. Since the excess over tho 0.20 cri-
terion is only .01, obviously it could not
have any significant efect on the group
mean factor. Therefore, it was decided to
keep both stations H and J in group f.

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

The reasons why station L was included
have been previously discussed. However,
because of the highly localized nature of
the construction work which afiected the
November factor at station ('L," the value of
1.36 rvas not included in the computation of
the mean factor of 1.16 for November for
group I. For the month of June all seven
values were used computing the group mean
factor of 0.88. The exclusion of either sta-
tion H or station J would have afiected the
value of the mean only by 0.01 which is
negligible.

In exceptional cases such as noted in sta-
tions H, J, and L, of the example, the .20
range may be slightly deviated from if the
condition warrants.

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

'It should be noted that adjustment factors are in
terms of average weekday traffie. Coverage counts
are usually made on weekdays; rvhen Saturday and
Sunday are included, only the rveekday counts should
be used for estimating ADT. As a rule, the ya.ria-
tions of Saturday and Sunday volumes within a
month are greater than that of the rveekdays, thus
thê ADT estimates based on counts which includ.e
weekends tend to be less accurate than those based
on lveekdays.

2+
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2. Assì,gníng Road, Secti.ons to Groups ol
Sì.mì.lar Patterns of Monthly Varía,tì.on

Assign a certain color to each group and
mark on a map the location of each con-
tinuous count station with the appropriate
color for its group. This is illustrated on
Figure 1. Stations of the same group
usually fall along a continuous route or
routes. Connect the road sections on these
continuous routes designating them by the
color of the stations which fall upon it.
\\¡hen grouping is done separately for each
month, there should be a map for each
month on which the groupings are thus
designated.

The number of continuous count record-
ers is not ordinarily sufficient to assign to
pattern groups all road sections in the State
witir an ADT volume greater than 500. fn
the majority of the States there are seasonal
control stations. These are stations at which
traffc counts are made at eQually spaced
intervals of time during the year. Some
road sections which cannot be grouped by
continuous count recorders may be classified
by seasonal control stations. This is âccom-
plished in the follorving manner:

a. For each seasonal control station, com-
pute the ratios of the ÄDT to the a,verage
weekday 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 1 for continuous count
stations.)

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

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

I Sinee seasonal control stations are samples rather
than complete months, the group may tre extended to
the range of i.15 rather than -r.10 used for the
continuous eount stations.

groups determined by the analysis of con-
tinuous count stations. The resulting al-
location is shown in Table 7. .A.n example
of assigning a, seasona,l control station to
a group follows:

Station 5 is shown in group I in T¿ble
7. By reference to Table 5 the rstio for
the month of Äpril is .97. .{s shown in
Table 4 the mean .A.pril 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 difierence between the factors for sta-
tion 5 and the mean factors for the cor-
responding months for group f were not
greater than .15. Therefore, station 5

could belong to group I.
Ä more objective method of allocating

a seasonal control station to a group may
be used. This method is based on the
principlie of 'rleast squares." (See Table
8, page 48.)

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

e. ff the State does not have seasonal con-
trol stations to make nscessaty assign-
ments of road sections to gmups, 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. tr'or example, it may
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be found that the majority of the months
agren with a previously determined pattern.
fn such cases records for several preceding
yeers should be examined and compared in
order to determine if the disagreement in
some of the months is a matter of repetition
rather than being peculiar to one particular
yesr. This was illustrated by the study of
the rccords for stations L and H.

ff records are available, the process of
grouping continuous count stations and, if
necessrry, seasonal control stations as de-
scribed above should be repeated for two or
threo 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. fn one StotÆ, 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 changod. It is recommended that
groupings of continuous recorders and sea-
sonal control stations be checked every yeer.

Ordinarily the changes in the group pat-
terns ctn be visually determined when the
control stations have been plotted on a map
by means of the color-coded group symbols.
Ifowever, there may be situations when the
exact point of change is not easily ascer-
tained. This may occur near urban areas.
fn such situations it is desirable to establish
additional control to define this point of
change. An illustration of this condition
in a rural are¿ is shown at the bottom of
Figure 1. This route was assigned to group
f, based on the data from continuous count
stations B and G. Ilowever, there was no
certainty that all of the sections of this
route so assigned actually belong to that
group. fn the long-range program of as-

signment of road sections to a group, it is
neoesssry to verify the assumed road section
designation by establishing necess¿ry see-

sonal control stations. This was accom-
p.ished in this instance by establishing
season¡l control stctions 32, 38r 34, 37, and
39, which substantiated the original assump-

tion that ¿ll sections between major inter-
sections on this route belong to group I.

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

For the purpose of illustration, another
oxample of where a change in gouping is
indicated is shown on Figure 1 for seasonal
control stations 19 and 21. There are two
questions arising from this situation. One
is the assignment of the road sections be-
tween Richardsvillo 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
f was correct. On the other hand, it is ob-
served from the data obtained at stations
L6, 17) and 18 that the road sections west of
Richardsville belong to the same group as

station 1,9.

After accomplishing the above described
procedures, the ungrouped road sections
with an ÀDT exceeding 500 as noted on
tr'igure 1, are road sections with unusual or
extreme patterns of monthly variations of
trafrc 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 traffi.c volume mea,sure-
ment is based on two fundamental charac-
teristics which have been established by
many studies.l These characteristics are:

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

'Refer to bibliography items 1 and 2.
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ft can be expected that at intermediate
points along each rural route, the monthly
variations will be similar to those established
by the continuou¡ count stations along the
mute of its group. Therefore, each group
mean factor should be applied to the cover-
age count stations which are located on road
sections of this group. X'or example, in
Figure 1 all coverage count stations oper-
ated during May on road sections of group
f would use a factor of 0.97 (see Table 4).
This method should result in estimates of
ÄDT with a standard deviation of estimates
not exceeding -'-10 percent.

3. Locøting and Operating Traffic Cou,nting
Statì,ons

a. Continuous Traffic Counters

After all road sections have been allo-
cated to groups of similar monthly pat-
terns of traffc 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-
ful 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 of
tr¿frc 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.

(a) The road sections for which re¡ords
are not available should be studies.
Either permanent or seasonal control
stations should be located on these sec-
tions in future years so as to enable the
proper classification of these road sec-
tions by groups. If seasonal count sta-
tions are operated, each count should be
for one-week duration.
(5) It may be desirable to retain con-
tinuous count station locations to deter-
mine the rates of change or travol.

(6) In general, a minimum of six cori-
tinuous counting stations should be lo-
cated in each group of road sections
with an independent set of monthly
factors.

b. Seasonal Control Stations
Äfter all ro¿d sections have been

grouped as described above, the number
of seasonal control stations can be signifi-
cantly reduced. 'When there is reason to
believe that a seasonal pattern on a per-
ticular road section is changing or has
changed, seasonal control or continuous
count stations should be used to det¿rmine
this change.

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

'rlocate cover&ge count st¿tions at
alternate intersections. Howover, it
may not be necessary to locate a cover-
age count station at alternate intersec-
tions providing the tr¿frc yolumes do
not vary by more than 10 percent be-
tween road sections under consideration.
Also coverage stations may be omitted
when changes of traffic volums a,ne

evenly distributed over & series of con-
secutive road intersections. Traffic vol-
umes for the intervening sections c&n
be ostimated by prorating the volumes
at the end sections.t'
(2) The following may be used as o
guide 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 abovc This coverage count-
ing program may be msde in one
year or in several year cycles up to
ffve years. Ä msximum cycle of three
years is recommended. Assuming a
three-year cycle, one-third of the cov-
eroge counts would be made each
ye8r.

(b) If only vehicle mileago informa-
tion is needed then ¿ much smaller
ooYerage than described under (¿)
would be required. For example, the
rur¿l vehicle mileage by counties was
needed within 5 percenù standard
error of the mean. This w¿s &ccom-

plished by locating coverage count
stations at an ¿verege of 10 miles
apart.

(c) In generol, approximately 25 cov-
erage count staüions will be required
for each 100 miles of rural roads.

Depending on the topogrophy and the
pattern of location of roads, varia-
tions from this coverage may be en-
counte¡€d in some of the States.

B. Highways with ADT Volumes Between
25 and 5ü)

Roads carrying less than 500 Ä,DT must be
treated differently than roads with higher
trafrc volumes, since past studies have shown
that ths standard error of estimate increases
at a much greater rate than the trafrc volume
is less than 500 ADT.' This rslation can be
illustrated graphically by the following figure.

L. Control, Btatì,or¡ Operøtiotæ

It has been det¿rrrined from past expori-
ence that all rural road sections regardless
of the administrative system with volumes
between 25 and 500 ADT can generally be
represented by one groupr for the purposo
of computing monthly adjustment factors
to obtain estimates of ADT.' On this basis,
the following steps should. be undertaken:

¿. Continuous count station locations on
lower volume roads may be chosen arbi-
trarily to provide adequate geographicel
representation. ,A.nalysis of one or two
year's dat¿ will help determine if eny of

'Refer to bibliography item No. 8
I Refer to bibltoemphy item No. 4.
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the locations should be changed, or if ad-
ditional stations are required. Five or six
such stations will be adequate in most

States to compute the overage adjustment
factors for estimating the ADT at the
coverage count stations.

b. Seasonal control stations. may be used

instead of continuous counting stations.
If continuous count stations are used, a

minimum of 5 or 6 is required. If
seasonal control stations are used and a

count is taken in everY month, 5 or 6

seasonal control stat;ons are also sufficient.
If counts are taken every other month at
seasonal control stations, then the number
of stations should be doubled. Therefore,
L0 or 12 stations may be required. More-
over, the schedule should be so arranged
that an equal number of counts are taken
in each month, statewide. Similarly, if
counts are taken every third month, 3

times the number of continuous counts are

required.

Providing a State has a sufficient number
of existing continuous count stations on

State highways carrying less than 500 ADT
or on low-volume roads on other adminis-
trative systems, these stations could be used

to provide the necessary average adjustment
factors for low-volume roads.

Continuous count stations and seasonal

control stations normally should not be lo-
cated on roads carrying less than 100 ADT.
The factors obtained on sections having 100

to 500 ADT can be applied to all roads
carrying ADT of 25-500.

2. Coaerage Cm'nt Btøti'ons

Procedures for locating coverage count
stations on roads carrying in excess of 500

ADT also apply to low-volume roads. -A.n

exception to this policy is that coverege
count stations âre not usually located on

roads carrying an ADT of 25 or less. Lo-
cate coverage count stations at alternate
intersections. However, it may not be neces-

sary to locate a covera,ge count station at
alternate intersections providing the trafrc
volumes do not vary by more than 25 per-

cent between road sections under considera-

tion. Note the similariüy to the procedure

for roads carrying ¿n ADT of 500 or more'

(Chapter II' -4.-3 (C) Page 2?.)

When ühe adjustment factor's obtained
from these control strtions are applied to
coverÐge count stations on a low-volume
system, it may be expected that 68 percent

of the estimates of ADT will have &n error
within 20-25 percent. More precise esti-

mates may be expected for the higher vol-

ume roads within this traffic volume renge.

C. Roads with ADT Volumes læss Than 25

Other sources of information should be used

for the estimation of traffic volumes on the

extremely low-volume roads. Such sources

mav include culture, previous records, and the

application of the overall rate of change in
trafrc volume over a period of years. I{ow-
ever, there rnay be roads within a State or an

area that have such economic importance that
fewer than 25 vehicles may represent an ap-

preciable measure of service and that service

shoutd be more accurately measured. In such

cases, traffic counts of longer than 48-hour

duration are usually necess¿ry to achieve any
practical degree of accuracy' and five- or
seven-day counts may be necessary. The con-

trol stations which were used for the compu-

tation of the aYerege adjustment factors
needed to compute ÄDT volumes for roads in
the 25-500 .A.DT group can be utilized to de-

termine ADT for roads with ^A.DT volumes

less than 25. When greater occurâ,cy is de-

sired, a repeat coverage count may be justifietl'

fn some cases & continuous count re¡order may

be necessary to produqe the desired degree of
accura,cy.

D. Adjustment Factors

1. The group mean ratio of the ADT to the

averago weekday traffic volumes of the

month is an adjustment factor that would
be applicable to samples of 24-hour averages

of 48-hour counLs on weekdays, and 24-hour
a,verages of five consecutive weekdays.

If computers are used then weekly acljust-

ment fa,ctors mey be applied. These factors
are the group mean ratios of ADT to the

29



Compendium 15 Text 6

average weekday of the week during which
the coverage counts are made. Even factors
for individual weekdays of the year can be
used. Ifowever, these individual weekday
factors in ¿ few Stat¿s where they have been
used, do not produce a significant increase
in the accuracy of ADT estimates.

For all coverage counts taken on road
sections that have been assigned to groups
of similar monthly variations, a group meen
factor should be applied. These group mea,n
adjustment factors aro computed separately
for each group from continuous count or
control count station data. This procedure
has be¡n discussed previously, (either
monthly or weekly). tr'or example, the use
of ¿ monthly factor would be as follows:

A coverage count of 48-hour duration
on weekdays was made on a road section
of group I in September, the count showed
4B86 vehicles. The 24-hour mearr, there-
fore, equals 2,143 vehicles. From Table 4
the adjustment factor is 0.89. The esti-
mate of ADT for this coverage station is
2rl4E x 0.89:11907.

2. 'When coverage counts are made for a
period of seven consecutive days a suitable
adjustment factor must b€ applied. If
hourþ recording counters are used, the fac-
tor should be representative of the average
weekda,y of the month or week. When
cumulative counters are used the f¿ctors
must be representative of the averuge do,g
of the month or week. Ä major considera-
tion in selecting a, cover&ge count period is
the strong pa*sibility of lost data when rub-
ber tube detectors are left in place for ex-
tended periods. Little, if any, accuracy cen
be gained by including Saturdays and Sun-
days in the coverage period.'

Thers is a period of about four weels in
the spring ¿nd another in the fall when the
24-hour weekday rural trafrc volume differs
from the ADT for th¿t same station by a
standard deviation of less than +10 percent.
lherrcfore, this count could be considored an

'Refer to blbltog¡aphy item No. 8 for the effect on
.A.Uf estlmate accuracy of varying the coverage count
duratlon.

estimat¿ of the .A,DT without any further
treatment. However, it is considered im-
practical to recruit srffcient help only for
these short periods of time. If this proce-
dure is used, caution should be exercised in
the selection of these 4-week periods as the
representatiye traffic volumes vary somewhat
from year to year and from station to sta-
tion. The usual practico is to conduct trafrc
coverage counting for a period of seven or
more consecutive months and in some States
the year-round.

.A.djustment factors dete¡mined from con-
trol stations in rural areas should be applied
to all rural roads. For the suburban se¡c-

tions, it is desirable to determine the adjust-
ment factors from data obtained either from
continuous count recorders or from a few
seasonal count stations located in these areas.
Until data are available from these record-
ers, it is usually adequate to average the
factors obtained in the rural areas with
those in the particular city and apply these
ayer&ge values to suburban areas. Genor-
ally, the monthly variations of trafrc vol-
umes in suburban Breas epproach those of
the cities. It has also been observed that
monthly trafrc volume fluctuations in the
cities are much smaller than they are on the
rural road sections, so that the urban factors
tend to approach unity for each month. This
implies that the monthly variations in the
suburban aneas are usually smaller than
those observed in the rural sections of the
same route.

E. Analysis

L. Edi.tilg
a. Manual Editing

Every field report must be carefully
examined in the ofrce and all notations
thereon must be carefully read. This will
eliminate all counts that are obviously un¡
satisfactory. AU counts for which there
¿re indications th¿t they were taken under
abnormal circumstances should not be
used. Each count should be compared
with the record of the same station for
the previous yesr. ff the two differ by

30
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30 percent or more for roads carrying
greater than 500 ADT, such counts should
ordinarily not be used unless justified by
ì¡rown chenges in the area. Counts which
differ by more than 20 but less th¿n 30
percont may be used, but all sections in
this renge must be subjected to very care-
ful scrutiny.

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

fn Shtes where computers and qualified
personnel trained in statistical methods
are available, machine editing procedures
can be used.' The púnciple of this edit-
ing procedure is as follows:

(1) Using available historical data of
trafrc counts at a particular location,
compute a relationship botween .A.DT
and the year by mea,ns of linear regres-
sion techniques. Five to ten years of
historical data are desirable for the
purpose.

(2) Extend the function of the year
of the current count and determine the
difierence between the value yielded by
the function and the current volue.

(3) If this difrerence is smaller than
twice the standard error of estimate
about the regression line, the count c¿n
be accepted without further investiga-
tion. If the difrerence is larger than
twice the st¿ndard error of estimat€
about the regression line, then the cur-
rent count is subject to investigation.
fts final acceptance or rejection will be
made upon the results of this investi-
gation.

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

'Refer to btbliog¡aphy ltem No. 5.

plished by the use of a computer is the
analysis of the rejected count This
analysis may require both field ¡nd ofrce
checking, either B ¡ocoi¡nt or a¡r inyæti-
gation, to determine the couse of the
exceptional change in tra,ffic volume
counts.

2. Mechaní,cal, Datø Proceeúng
The use of electmnic data processing

oquipment is most desirable for further
analysis subsequent to editing. The selec-

tion of the adjustment fa¿tor ¿nd the
factoring of the field count can be &ccom-
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. Smoothí,ng Owt.
,{,fter all the coverage counts have been

converted into estimates of ÄDT, it may be
expected that about 68 percent of the esti-
mates will have enors not greater than 10

percent for the high-volume roads and not
greater than 20 percent for the low-volume
roads.

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

a. Post all ADT estimates on e mep.

b. Each successive road section should
now be studied in comparison with the
adjacent road sections, koeping in mind
the influence of trafrc from the location
of the cities and intersocting rpods.

c. If the diffe¡enc€ between tra,frc vol-
umes on two successive sections of mad
eppear to be too large to be justiûett by
the oircumstances, the tra,frc volumes
should be adjusted to give & mo¡s logical
distribution based on the evidence. This
is accomplished by increasing or d.ecreas-

ing the volume at one or both st¿tions.

d. This smoothing out process can olso
bo guided by the trafrc volumes on ro¿d
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sections beyond the section immediately
under study.

This smoothing prooess tends to increase
the accuracy of the estimates of .A.DT. fn
the fin¿l evaluation of the errors involved,
it is believed by those concerned with high-
way trafrc thut /s of the final estimates will
usually not be greater than 5 percent in
error for high-volume roads and. not greater
than 10 percent in error for low-volume
roads; and that g5 percent of the estimates
will not be more than 10 percent in error
for high-volume roads and not more th¿n
20 perrcent in error for low-volume roads.
Some of the reasoning which supports this
opinion is as follows:

(1) In the examination of successive
ro¿d sections a sudden large unexplain-
able change in trafrc volume is easily
observed and eliminated.

(2) Comparison with historic¿l d¿ta
may indicate an unexplainable large
change in trafrc volume which is easily
observed and eliminated.

(3) The elimination of the obviously
large errors of estimate will, by itself,

reduce the average error of the remain-
ing estimate.

4. Irnprotsemnmt in Acatrang
A greater degree of accuracy in estimat-

ing ADT can be accomplished as follows:
a. Using weekly factors instead of
monthly factors. This procedure is pre-
sented on page 31, under "Mechanical
Data Processing.tt
b. Use of repeat counts as noted on page
29, under "Roads with ADT Volumes
Less Than 25."
c. Taking five- or seven-day coverage
counts as noted on page 29, under ('Roads

with ADT Yolumes of Less Than 25."
See also bibliography item No. 8.

The above are procedures in which im-
provement in accuracy in the estimate of
ÄDT can be obtained. Ifowever, when
considering methods to improve accuracy
the cost should be kept in mind. A fairlv
accurate rule that can be used in attempt-
ing to improve precision by increasing the
sample size is that "to reduce the error by
one-half using the same sampling proce-
dures would require increasing the efiort
and probably the cost by four times."

NOTE: Chapter III of Appendix I'C'r is not
included because it deals with urban roads.
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Chapter IY.-GENERAL NOTE
The greater the f¿miliarity with loeal con-

ditions the bettor judgment can be exercised
in the final decisions in estimating trafrc
volumes. The probability principles built into
the procedures suggested in this guide will
eliminate major errons of judgment and re-
duce the errtlni to chance alone. X'urther re-
search can somewhat improve and refine the
procedures. Ifowever, because the inherent
properties of chance variations have already
been accounted for in this guide only minor or
primarily local improvements can be expected.

'T9'hen making an estimste of trafrc volumes
all ¿vailable information should be utilized
including counts for special purpos€s. These
may include special counts for such pur?oses
as:

Manual classification counts
Capacity counts
Bamp and turning movement counts

Speaial counts for construction, ete.
Screenline eounts

Thore are several methods under investiga-
tion whereby the data collected by the trafrc
counting mechanisms are automaticaliy trans-
ferred into the central headquarters. Also
under consideration is complete automation of
most office analyses, including editing of field
data, preparation of arrays (such as shown in
Tables 2 and 6) and grouping of continuous
count and seasonal control stations (as shown
in Tables 3 and 7) ; as well as statistical tests
of significance of difrerences, analysis of vari-
ance, chi squere tests, and others as needed.
Computers may be utilized for such routine
ma,ss operations as factoring coverage counts
into estimates of ADT and regrouping control
stations separately for each month. Ifowever,
regardless of the automation that is used ex-
pert judgment must always be applied.
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Tabte 1,-- ADT I Average weekd.ay trafflc voh:me
of the month'at continuous count stations

C¡,
ec)

Station
number April May June Jufy August September 0etober November

(a)

(e)

(c)

(o)

(n)

(r)

(c)

(tt )

(r)

(.i )

(r)

(r)

r.oB

1.19

1.00

1.03

1.07

1.05

r. 16

1.09

r.44

r.o4

1.38

L.I9

o.99

1.03

.93

.92

.90

.gB

.97

.Br

1.15

.95

r. rh

.99

0.91

.90

.9L

.BB

.79

.9L

.BE

.16

.90

.97

.gB

.85

o.73

.66

.BS

.86

.90

.68

.TO

.69

.57

.Tt

'TO

-Tr

o .TI

.64

.85

.(ß

.93

.6r

.rE

.72

.5t

.T'

.6j

.76

o.U6

.90

.99

.89

1.00

.92

,Br

.81

.75

.95

.82

.97

t.oo

1.09

1.05

.95

r.08

1.03

r.oh

.95

1.15

1.07

.98

1.OO

t.13

1.r5

1.02

1.r0

1.15

r.l0

L.22

r.r8

L.32

r.16

1.07

L.36
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Tab1e 2.-- The array of factors for
continuous count statlons

rÞô

April lilay June Ju]-y August September 0ctober November

(c) 1.oo

(o) r.03

(¡) r.oh

(¡) 1.05

(s) r.oT

(r) r.oB

(H) 1.09

(c) t.t6
(n) r.19

(r,) r. rq

(r) 1.38

(r) r.h4

(¡r) o.BT

(n) .9a

(o) .92

(c) .es

(;) .ej

(c) .er

(r) .gB

(r) .ee

(r) .ee

(s) r.og

(r) r.r4
(r) r.t5

(n) o.Z6

(e) .Te

(c) .Bs

(r) .Bj

(o) .88

(s) .9o

(r) .9o

(c) .9L

(n) .9r

(¡) .er

(;) .er

(r) .oa

(rl o.lr
(s) .66

(e) .68

(n) .69

(r) .To

(c) .To

(i,) .Tr

(n) .73

(;) .TT

(c) .B¡

(n) .86

(n) .9o

(r \ o.5r

(¡) .6t+

(rc) .6j

(r) .6t

(e) .TL

(u) .72

(c) .t\
(r) .Tj

G') .16

(c) .B¡

(o) .86

(s) .e3

(r) o.rl
(c) .Br

(r) .Bz

(H) .8j

(r) .86

(o) .89

(n) .9o

(r) .ez

(.r) .9j

(r) .er

(c) .9e

(n) r.oo

(n) o.9,

(o) '.e5

(r) .eB

(n) 1.oo

(r,) r.oo

(r) r.03

(c) r.ol+

(c ) r.05

(.1) :. oT
/(n) r.oB

(n) 1.09

(r) r.r:

(c) 1.02

(r) L.oT

(o) 1.10

(r) r.r.o

(n) 1.13

(n) r.t5
(n) r.t5
(¡) r.16

(H) r.rB
(c) r.ea

( r) L sa

(i,) L36
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Table J.-- Groups of stations rrlthin .20 range

rÞ
'J

April t{ay June JuJ-y August September October November

Group r - (A), (¡), (¡), (c), (l), (n), and. (.r)

(.r )
(r)
(a)
(H)
(c)

(s)
(r)

r. o4
1.05
r.oB
1.09
r.16

1.19
1.19

Br
95
9T
98
99

99
03

o

1

(H)
(;)
(c)
(r)
(a)

(t )
(s)

(n) o.76(c) .Bs(r) .B¡(n) .eo(r) .et

(¡) .9L(.r) .97

(s) o.66(r) .68(H) .69(c) .To(r) .TL

(r) .73(,r) .TT
T'
r6

(¡) o
(r)
(a)
(H)
(c)

(;)
(r)

6t+

6r
TL
T2
T)+

8r
BS
86
9o
92

95
9T

(c) o

tiì
(s)
(e)

(;)
(r)

(ir) o.95(n) 1.oo(r) r.oo
(e) 1.03(c) r.o4

(,i ) r.oZ(s) 1.09

1.10
1.13
1.15
t.t6
r. rB

I.22
1.36

(e)

tål
(.r )
(n)

(c)
(r)

Group II - (r) ana (r)

(t<)
(r)

r.38
r.h4

(r)
(r)

r.r4
1.15

(r)
(rc)

.90

.98
(r)
(¡<)

.57

.To
(r)
(tr )

.5L

.6j
(r)
(r)

.75

.82
(r)
(r)

.gB
1.15

(r<)
(r)

1.07
1.32

Group rrr - (c), (o), ana (n)

1.00
1.03
1.07

(c)
(o)
(s)

(¡) .9o(o) .92(c) .e3

(n) .Te(o) .88(c) .er

(c) .8s(o) .86(n) .9a

(c) .Bj(o) .86(s) .e3

(n) .Bg(c) .ee(¡) 1.oo

(o) .ej(c) r.05
(e) r.oB

1.02
1.10
1.15

(c)
(o)
(n)

N
N
oo

o)



Compendium 15 Text 6

224

Group Aprll l4ay June Jr¡ty Ar.rgust Septenber 0ctober Novenber

Grcu¡r I
Group If

Group IfI

1.II

r.l+1

r.03

o.97

1.14

.92

0.88

.94

.fß

o.71

.64

.fú

0.7r

.58

.88

0.89

.?8

.96

1.03

1.06

r.03

1.].6

1.20

r.09

Table l+.-- lønttrly group rnean factors
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Compendium 15 Text 6

Station
nr¡mber

Aprll l,fey June JuJ.y August Septenrber 0ctober IÍovenber

1
2
3
4
5

6
T
8

9
l_0

11
12
13
14
L5

t6
L7
I8
L9
20

2T
22
23
Z't+

25

26
2T
28
29
30

31
32
33
:4
?q

S6
3T
3B
39

L.25
1.19
1.03
1.3r

.97

r.08
.99

I,L2
r-.20

.96

1.60
r.13
1.15
1.00
1.20

t.t6
.99
.gB

r.03
L.2'

L.22
1.07
1.1+T
1.13
L.09

1.18
1.05
r.01
3.07
1.12

L.19
1.01+
r.26
1.10
r.13

L.)+9
1.19
1.00
L.26

r.29
1.06

.96
L.2T

.89

.9r

.Bz

.93
1.10

.88

r.3g
1. l-1
L.O9

.82
r.08

.8r

.f8

.80
1.03
1.02

1.03
r.00
r.16

,97
.8j

.97

.8¡
1.00
3.oT
1.00

.99

.94
1.00

.gB
r. r4

r.o2
1.05
1.11
.9'

I

1.09
.90
.80

1.O0
.88I

.8t

.80
,79
.r6
.87

.4r

.99
r.o2

.90
1.00

.72

.75

.8t

.9L

.99

.gB
1.01

.95

.75

.t8

1.00
.87
.92
.29
.86

.92

.89

.T'

.88

.93

.Bo

.90
1.00

'ft+

.18

.9t

.80

.r8

.7L

.73

.l\

.80

.79

.69

.50

.68

.69

.6r

.19

.T'
'76

1.00
.82
.69

.68

.70

.50

.¡8

.66

.84

.8r

.8¡

.38

.81+

.68

.78
qq

.67

.50

.65

.60

.?3

.59

.60

.8S

.88

.6j

.69

.69

.7O
,73
.rB
,72

.s6

.68

.68

.73
,79

.80

.90
1.00
1.O0
.6t

.65

.68

.55

.6t

.TI

.69

.72
1.01

.29

.90

.r4

.64
CF

.70

.49

.)l

.T'

.80

.6s

.6t

.82

.92

.jB

.r6

.8r

.79
1.00

.93

.89

.S4

.76

.fß

.90
1.Or

1.00
1.03

.90

.98

.8r

.79

.92

.59

.9r

.89

.9'

.79

.89
2.00

.95

1.05
1.01
1.05

.98

.9L

.92

.90

.89
1.03

1.OO
.n

1.02
.88

1.00

.99

.98
1.10
1.03
1.05

1.00
1.11
t.t6
.9'

r.07

r.ol+
1.09

.90
1.17
1.05

1.03
1.Og
1.OO
1.02
1.01

r.o6
1.OO

.89
2.50
.g\

r.o6
1.Og
1.10
1.02
I.20

1.10
r.og
1.O0
1.11

1.20
r.23
r.r8
1.30
T.I2

1.]-t
1.15
r.rl+
T.2I
1.20

r.63
1.rB
t,t6
1.17
1.09

1.20
1.09
1.OO
1.OO
r.o8

1.05
1.11
1.33
1.21
r.09

T.I7
L.23

.89
2.78

.99

1.20
1.01
1.30
r.2,
1.09

1.07
r.z4
1.20
1.30

Table 5.-- ADT 3 er¡era€p neekitay tralffc volune of the
rcnth'et Eeaso¡¿l control statlons
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April Ivfay June JuJ-y August September 0ctober Novenber

Sta-
tlon

Fac-
tor

Sta-
tion

Fac-
tor

Sta-
tion

Fac-
tor

Sta-
tl-on

Tac-
tor

Sta-
tlon

Fac-
tor

Sta-
tlon

Fac-
tor

Sta-
tlon

Fac-
tor

Sta-
tion

Fac-
tor

10
5

r8
T

L7

14
38
28

3
r9

32
27
22

6
2'

34
8

30
12
24

.ú
,97
.98
.99
.99

1.00
r. o0
1.01
1, 03
1.03

r.04
r.05
1.07
1.08
1.09

1.10
t. 12
1. 12
r. 13
r.13

IT
18

7
14
25

2T
L6
l0

5
6

I
32
39

3
24

26
34
31
22
28

.78

.Bo

.Be

.82

.8:

.8,

.8r

.88

.89

.9L

.93

.9\

.9'

.96

.97

.97

.98

.n
r.00
r.00

29
t1
L6
39
TT

24
33

9
2'
I
3
7

36
3o
6

t0
I8
2T
,

34

29
\r
T2
T4
T'

T'
75
T6
7B
T9

8o
8o
8o
86
8r

8r
8r
8t
88
88

29
1l_
23
3'
33

d+
15
39
3T
36

2'
r4
3l+
L2
2L

31
IO
r3
20
22

38
5o
,o
5O

,,
58
,9
,9
6o
63

66
6r
6r
68
68

68
6g
6g
6g
70

29
11
35
23
33

36
I

20
Z,+

2L

32
l+

39
L2
13

22
,
6

ú
T

29
36
\g
5'
,5

,T
6o
6t
6t
6t

0+
6,
6j
68
68

68
6g
6g
6g
TO

II
4

23
1
5

L2
T

2L
2T

6

20
2

IO
r3
2'

28
38
1l+
18
TI

.34

.r8

.59

.61

.76

,76
,79
.79
.79
.8r

.81

.82

.89

.86

.Bg

.89

.89

.90

.90

.90

4
28
18
30
r4

T
2
6
1
5

II
23
27
38
2'

3
24
3¡+

9
2L

.BB

.89

.94

.94

.95

.98

.99

.99
1.00
r.00

r.00
1. O0
1.00
1.00
r.0r

1.02
1.02
l.02
r.03
r.03

28
30
IB
19
32

2L
36
20
L5
L7

25
3'

6
22

,
I
T

13
rl+
26

.Bg

.99
r.00
l_.00
1.Ot

r.o5
1.07
r.08
1.09
r.09

1.09
1.09
1.11
1.11
r.l_2

r. r4
r. r5
1.16
r.r7
I.17

Table 6.-- ttre array of factors for seasonal control statlons
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April I{ay June July August September 0ctober " November

Sta-
tlo¡:

Fac-
tor

Sta-
tl-on

Iac-
tor

Sta-
tion

f'ac-
tor

Sta-
tion

Fac-
tor

Sta-
tion

Fac-
tor

Sta-
tion

Fac-
tor

Sta-
tion

Fac-
tor

Sta-
tlon

Fac-
tor

13
L6
?6

2
31

3T
9

L'
2L
I

20
33
39

4
23

36
35
t1
29

1.15
1.16
r.18
L.T9
T,L9

1.19
1.20
L.20
L,22
L.25

7.25
L.26
L.26
r.31
r.47

r.49
t.53
r.60
3.oT

3o
33
20
36
19

2I
3T

2
L5
13

9
I2
38
35
23

l+

I
II
29

1.00
l.o0
r.02
1.02
r.03

1.03
r.o5
1. 06
1.08
r.09

1.10
1.11
I. tr
1. 14
T.L6

L.2T
L.2g
1.39
3.or

32
2

1l+

37
19

28
31
35
23
2L

T2
20

4
15
26

38
22
r3
I

.Bg

.90

.90

.90

.9t

.92

.92

.93
-95
.98

.99

.99
1.00
1.00
1.00

1.00
1.Ol
r.02
r.09

5
6

38,I

t6

L7
t
lt

32
9

3I
27
19
26

3o
28

2
r8

.TI

.73

.?3

.7\
,75

.'16
.TB
.78
.78
.'lg

.80

.8o

.81

.82

.84

.81+

.85

.91
1.O0

3\
25
10
27
I

rl+
31
3T

9
I'
L6
3B

2
3

L7

30
18
L9
28

.TO

.7r

.72

.72

.73

.73

.T\

.75

.TB

.79

.80

.80

.83
,88
.90

.90
1.00
1.00
1.01

2l+

35
3

22
36

9
26
30
19
34

I
L6
L5
32
LT

39
3r
33
29

9r
9l
92
92
92

93
9'
95
98
98

1.00
r.00
1.0r
1.0r
1.03

r.03
r.05
1.05
2. OO

L6
10
20
26
31

L'
LT
22
32
3T

a

33
36
L2
39

13
19
35
29

1.04
1.05
1.05
1.06
1.06

l_.07
1.09
1.09
1.09
1.09

1.10
l. r0
1. r0
r.II
1.11

r.16
r.17
1.20
2.50

3
a2
I

10
T6

31
3B

9
2\

2

2T
3l+
37

4
33

39
23
I1
29

1.18
1.18
1.20
1.20
1.20

r.20
r.20
L.2T
l_.21
1.23

L.23
r.2,
r.24
1.30
r.30

r.30
1.33
t.63
2,TB

Sheet 2 of ?
Ibble 6.-- tne amay of factors for seasonal control- stations (cont. )
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Tab1e ?.-- Dlstributlon of seeeonal control statlons by groups of sln¡lIar
nonthly r¡arletlons as dete¡mlned. from the mean factors ln Table l+

Sheet I of 2

Group r - Statlonl 2, 6, 7, 8, 9, Io, :t2, 13, 14, L5, 20, 2I,
22, 2l+, 25, ú, 27, 3r, 32, 33, 3\, 37, 38, and 39

È6

Aprtl l,tay June JriJ.y Auguet Septenber October November

,96
,97
.99

1.00
L.00

1.01t
1.05
1.07
1.08
r.09

1.10
r-.r_2
1.13
1.13
1. 15

1.18
1.19
1.1-9
1.20
1.20

r.22
L.2'
L,T
T,ú

(ro
$
ft

(rlt
(ge

(sa¡
(er)
(zz)

éf,\
(st+¡

({å i
(21+)

(rE )

(t)
(sr)
(¡r)
(g)

(1r )

ler)
(eo)

täì

.82

.Bz

.8t

.8:

.88

.89

.9r

.93
,gt+
.95

r..00
1.02
1.03
1. O5

1,08

r.o9
1.10
1,11
I.1T

(r)
(rh)
(z>)
(27)
(ro)

(:)
(6)
(8)

(sa¡
(sg)

.97

.97

.gB

.99
1.00

(21+)

tsil
(sr¡
(zz)

(sr )

t3îì
(sz)
(r: )

(13 )
(p)

(re)
(¡8)

(¡q) .71+
(at+) .Tj
(33 ) .Tj(g) .76(zr) .78

(B) .Te
0) .8o(6) .8r(ro) .82(zr) .8t

(: ) .88
(3t+) .88(sa¡ .8g(r4) .9o
(¡r) .9Q

(sr¡ .92(er) .98(ra) .99(eo) .99
(r> ) 1.oo

(ú) 1.oo
(SA¡ 1.oo
(ze) 1.oI
(13) 1.oa

(33) .5,
(er+) .iB
1r:) .j9(¡s) .ie(gr) .6o

(z>) .66(rt+) .6r(34) .6r(ra) .68(ar) .68

T9
8o
8r
8l+

.68

.69
'.69

.69

.TO

(sr¡
(ro¡
lrs )
(eo)
(zz)

(¡)
(6)

(38)
(r)

ßz)
(g)
(8)

(zt)
(ú)

.Tt

.73

.73

.ft+

.78

(¡¡) .r,(ao) .6L
(er+) .6t(er) .69(ra¡ .64

(¡g) .6j(rz) .68
(r¡ ) .68(zz) .68
(: ) .69

(ro) .TP
çzt) .Tz(8) .73(rr+) .73(sr¡ .tu

ßr) .r,(g) .?8
1r: ) .Te(ea¡ .80

6g
6g
TO
To
TT

(6)(t)
(r)

(st+¡
(z>)

.16

.16

.79

.79

.79

.8r

.8r

.89

.86

.89

(t )
(re)
ft)

(ar)
lzt)
(6)

(eo)
(ro)
(r¡ )
(z¡)

.89

.90

.9o

.9L

.92

r.o1
1.03
r.o5
1.05

(se¡
(rl+)
(sr)
(el+)
(zz)

(g)
(ú)
(3t+ )
(8)

(r: )

(re)
(rg)
(¡r)
(33 )

.93

.95

.gB
1.OO
1.01

.95

.gB

.9
r.00
1.00

1.00
r.o1
r.02
l.02
].03

1.03
1.05
1.05
r.o6
r.o6

1.07
1.Og
1.09
r.09
r.10

1.10
1. 11
1.11
r. 16

1.01
1. O5
r.o8
r.09
1.09

1,11
1.11
1.12
r.r4
r,15

r.16
1.17
r.u
r.rB
1.20

1.20
1.20
T.2L
1.21
1.23

r.e4
L.25
1.30
r.30

(ra¡
(ar)
(eo)
1r: )
(zs)

(6)
(zz)
(:)
(8)
(r)

(r4)
ft)
(6)
(¡ )(zt)

(ra ¡
(z¡)
(at+)
(3tl)
(g)

(Ì3 )
(rl+)
(ú)
(r¿)
(ro)

(¡r)
(38 )
(g)

(zl+)
çat)

ßr)
(34)
(Es )
(¡g)

(er)
(ro)
(ao)(t)
(sr ¡

o>l
(zz)
(sa)
(¡z)
(8)

(E¡ )
(ra)
(gg)
(r¡ )
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Group II - Stations l, \, 23, 35, and. 36

Group III - Stations 21 3, L6, LT, L8, L9,28, and JO

ft is noted. that in group II for the months of September and October; and. in group III for the
month of November the rar¡8es are stightl-y over .JO. The reasoning for the lnclusion and. treatment ofstations which fell- outsid.e the .J0 range is simil-ar to that used. in connectlon with grouping of con-tinuous count stations within .2o range, as clescrlbed. on pages ! and 6 in itens (c) ana (A).-

The seasonal control stations whlch did" not falL into any of the groups pred.eter:nined. by con-t j-nuous count stations are n¡mbers: 1l a.nd. 2p. The reasons why these statlons d.id not fall into anyof the pred-etermlî"*^9i?"!:,1" 
"?a 

always obvlous. some of thenr-may lnd.icate additionat pattern groups.Others may refleet loear and./or temp,orary sltuation such as resort areas, football garnes, or actlvitlesthat will cause unlque trafflc movements. Hovever, these types of movernents are general-ly very limlted.in extent' The stations noted- above which d.id not fall into any pred.etermined group were of strlctlylocar signifieanee and. d.o r¡ot represent any appreclabre ¡rireage. -

(r)
(4)

iâ¿l
(E¡ )

L.25
1.31
t.l+T
r.l+9
1. 53

(36) r.oa
(g: ) t. tl+
(e¡) 1.16
(4) L.2T
(r) L.z9

(te¡ .80
(3r ) .e3
(23 ) .e,(4) 1.oo(r) r.o9

,o
5O
6Z
78
78

(er )
(35 )
(:ø ¡
(r)
(t+)

(E¡) .49(eE) .rj
(r) .60(4) .6,

(4) .58
(aE) .j9(r) .6r(3r) .9L(¡6) .ez

(4) .88(r) 1.oo(et) 1.oo
(rø¡ t.lo
(gi ) L.2o

1.07
r.09
r.20
r.30
r.33

ß6)
(:> )
(r)
('+)

(aE )

o3

(17)
(e8)
(s )

(rg )
(¡o )
(16)
(z)

(r8) .e8
.99

1. Ol

1.03
I.I2
r.16
1.19

78
8o
8r
96
00
00
03
06

1
I

I
1

(17)
(r8)
(16)
(3)

(a8 )
(so)
(rg)
(a)

(16 ) .Tz(r7) .7'(s) .Bo(so) .86(rB) .Br(z) .eo
(rg) .9L
(eB) .92

(16) .7,(1?) .76(3) .80(rg) .8a(so¡ .84(28) .8,(z) .eL
(r8) 1.oo

(16) .80
(z) .8E
(3) .88(rr) .9o

(¡o ) .9o
(rB) 1.oo
(rg) r.oo
(zB) :- ot

(e) .82
28) .8g
18) .9o
(s ) .ez
30) .9'
19) .g8
16) r.oo
LT) 1.o3

28) .8g
18) .9o
30) .g\
(e ) .9e
(3 ) t.02ú) r.o4
rT) r.09
19) r.rT

.89

.99
1.00
r.00
1.09
r.r8
1.20
L.23

(e8 )
(:o ¡
(r8 )
(rg)
lrr )(:l
(16 )
(z)

Table T.-- Dlstributlon of seasonal control statlons by groups of simllar
monthly varlatlons as d.eterrnlned from the rnean factors in Table 4 (cont. )
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Table 8.--Exanrple illustreting the appllcetlon of the prlncfplc of lcest squarea for allocatfng
a seasonaJ. control gtatlon to a group. (Tt¡e d,ata for statlon No. I coue frou tablc 5.

Thc nonÈhly graup mea¡¡ f¡ctoro coue fro teblc lr).

-?-2' ui = .o¡?6 E ¿ã - .o¡¡Be

It shouLri be noted that in the above example in the columns narked dr and da the difference betveen the
factors of station 6 ar¡d the group ¡¡ea¡ì f¿rctors of group L and the group 'me&n "factors of group 3 are r¡ith-
in ti¡e crite¡io¡¡ of perrnissiÌrl.e vari¿¡.tion of +.f5. Therefore, station B could have been allocated to elther
group I or ¡¡roup 3. llonever, ti¡e su¡r¡¡ration oî the squared vaiues of dr is equal' to .0378 whereas the su¡¡natlon
of squared values of ci^ is egual to .04ô2. i3ecause +-he sr¡.n¡ration of ^the squared values of d., is less than the
sum¡lation or'squgred rrá¡.,." of cia statj.on ilo. tj is assigned to 6;roup 1. Thls nethocl of alloceting seasonal con-
trol stations to the various grodps is particular-ly useful vhen tire <iata are processed on the co¡nputer.

liovever, the final decision as to the allocation of a sessenal control stetion that could fall into morc than
or¡e group shoul<i be ¡cade after exanrini.ng the locatron of the station on the map. The contiguity of the road sections
beJ.on6ing to the sane group deter¡nines the grouping of such a station. In such a situation, groupings of slnller
roacr sections should be naintained as much as possible.

Factors
Station
I'lo. I

Mea¡¡
Factors
Group I

Dlfference
betvecn factors
at Stetlon No. I
ancl Group t, U, d2I

Mean factors
Group III

Dlfference
betveen

fectors at
Statlon #B

& Group IIIrd3 -2o3

April
May
June
July
August
September
0ctober
llovember

I
I
I

12
93
79
8o
73
00
1.0

Il¡

l.ll
.97
.88
.7r
,7L
.89

1.03
1 .19

.01
-. Ol¡

-.09
.09
.02
.11
.07

-.05

.0001

.0016

.0081

.0081

.0001¡

.012I

.001¡9

.002,

r.03
.92
.86
.86
.88
.96

r.03
1.09

.09

.0t
-.07
-.06
_.15

.0l{

.o7

.05

.008t

.0001

.00¡r9

.0036

.0225

.0016

.oo¡9

.0025

N(.,o

oo
3oo
:Jq
c
3
(tl

õt
X
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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

bibliography. lt is used in the compendium index
but should not be used when ordering
publications.

(b) Title: This is either the title of the comptete
publication or the title of an article or section
within a journal, report, or book.

(c) Bibliographic data: This paragraph gives
names of personal or organizational authors (if
any), the publisher's name and location, the date
of publication, and the number of pages
represented by the title as given above. ln some
references, the paragraph ends with an order
number for the publication in parentheses.

Bibr ograf ía

La siguiente bibliografía contiene dos series de
referencias. La primera serie consiste en una re-
ferencia para cada texto seleccionado que apa-
reció en la 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 ín-
timamente con el material que se presentó en la
vista general y los textos seleccionados. Cada
referencia tiene cinco partes que se explican y
se ilustran abajo.

(a) Número de referencia: este número indica
la posición de la referencia dentro de esta bi-

bliografía en particular. Se utiliza en el índice del
compendio.pero no deberá utilizarse al pedir
publicaciones.

(b) Título: el título de la publicación completa
o el título de un artículo o sección dentro de una
revista, informe, o libro.

(c) Datos bibliográficos: este párrafo da los
nombres de autores personales u organizacio-
nales (si hay alguno), el nombre del editor y su
dirección, la fecha de publicación, y el número
de páginas representadas por el título en la
parte (b). En algunas referencias el párrafo ter-
mina con un número de pedido para la publica-
ción en paréntesis.
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Bibliographie

La bibliographie qui suit contient deux catégo-
ries de références. La première catégorie
consiste en une référence pour chaque texte
choisi qui est inclus dans la partie précédente
de ce recueil. La deuxième catégorie contient
des références pour des documents qui ont soit
été cités dans les textes choisis, ou soit sont
étroitement associés avec des écrits qui sont
présentés dans I'exposé ou les textes choisis,
Chaque référence est composée de cinq parties
qui sont expliquées et illustrées ci-dessous:

(a) Numéro de la référence: ce numéro indi-
que la position de cette référence dans cette bi-

bliographie. Ce numéro est indiqué dans I'index
du recueil mais ne doit pas être utilisé pour les
commandes de publications.

(b) Titre: cela indique ou le titre du livre en-
tier, ou le titre d'un article ou d'une section d'une
revue, un rapport, ou un livre.

(c) Données bibliographiques: ce paragraphe
indique les noms des auteurs personnels
(quand il y en a) ou des auteurs collectifs (orga-
nisation), le nom de l'éditeur et son adresse, la
date de l'édition, et le nombre de pages qui sont
incluses sous le titre dans (b). Certaines réfé-
rences se terminent par un numéro entre paren-
thèses qui indique le numéro de commande.



(d) Availability information: This paragraph
tells how the referenced publication is available
to the reader. lf the publication is out-otprint but
may be consulted at a particular library, the
name of the library is given. lf the publication
can be ordered, the name and address of the

organization from which it is available are given.
The order should include all information given in
parts (b) and (c) above.

(e) Abstract: This paragraph contains an
abstract of the publication whose title was given
in part (b).

(d) Disponibilidad de la información: este pá-
rrafo indica la disponibilidad al lector de la pu-
blicación referenciada de una de dos formas
como sigue. (1) La publicación está agotada
pero puede ser consultada en la biblioteca indi-
cada, donde se sabe que se posee una copia, o

(2) la publicación puede ser pedida de la orga-
nización cuyo nombre y dirección están indica-
dos. E/ pedido deberá incluir toda la información
dada en /as partes (þ) y (c).

(e) Resumen: este péxrafo es un resumen de
la publicación cuyo título se dió en la parte (b).

(d) Disponibilité des documents: ce paragra-
phe indique les deux façons dont le lecteur peut
acquérir les documents: (1) L'édition est épui-
sée, mais une certaine bibliothéque détient ce
docurnent et il peut être consullé. (2) Le docu-
ment peut être commandé à I'organisation dont

le nom et I'adresse sont indiqués ici. L'ordre de
commande doit inclure foufes les informations
données dans /es parties (b) et (c).

(e) Analyse: ce paragraphe est une analyse
du texte dont le titre est cité dans la partie (b).
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Número de referencia
Numóro de la référence

lllustration (from Comp. 1) llustración (del Comp. 1)

Reference number

Bibliographic data
Datos bibliográf¡cos
Donnêes bibliographiques

ldl Availability information
(d) Disponibilidad de la información
(d) Disponibilitó des documents

(e) Abstract
{el Resumen
{el Analyse

The orde¡ should include all information given in parts (bl and
{c} above.

El pedido deberã incluir toda la información dada en las partes
(bl y {cl.

L'ordre de commande doit inclure toutes les ¡nformat¡ons
donnêes dans les parties (bl et (el.

lllustration (du Recueil 1)

Rcference 5
A REVIEW OF HIGHWAY DESIGN PRACTICES IN
DEVELOPING COUNTRIES

Cron, Frcder¡ck V. Vashin8ton, DC: Intcrnational
Bank for Rcconstruction and Developmcnt; 197, May!
57 p.

Order from: lntcrnational Bank for Reconstruct¡on and
Dcyelopmcnt, l8l8 H St¡eet, N.V., Ir¿shington, DC
zo$t .

Thc degign standards of some 150 highway proicAs
financ€d by the Internationa-l Bank for Reconstruction
and Dcvelopment between 1960 and 1970 are re-
viewed, and areas of agreement b€tween the stanG
ards of the 63 countries studied arc ¡dcntificd¡
pract¡cal highway standards based on these areas of-
atrcement are sketched for the guidance of planners
in dcveloping countries. The roads discussed here,
fa¡l into three functional categories: a small troup of
cxprÊssways, freeways and toll roads carrying large
voluines of tratfici a very large group of 2-lane
hithv/ays carrying a wide range ol trattic volumes
3crving both local and long distance traff¡c; and a
smallcr group of low-traffic tertiary or special
¡rrpose roads exist¡ng primarily for land service.
Comments are made on the problem of classifying
h¡thway standards, and on the comparison of stand-
ards. Condusions retarding standards tor the
capåcity- related elements of design and standards
for thc velocity-related elements of desitn (radius of
cur¡vaturc, stopping sight distance, passing sitht
distancc) are discused, as well as the horizontal and
vcrtical dearances for bridges. The standard live
loadings for bridges, the structural capacity ol
pavcmcnts and letal load limits are covcred, and
condusions re¡ating to pavement design, des¡gn
standards for 2-lane highways, . rncremcnta¡
devclopment ol highways, and levels of service'arc
pres€nted.
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Título
Titre

(al
(al
(al

(bt
(bl
lbl

(cl
(el
(cl



SELECTED TEXT REFERENCES

Reference I
MAINTAINING AND USING A RURAL ROAD INVEN-
TORY

Laforge, H.B. Proceedings of the Ninth California
Street and Highway Conference; Presented at the
University of California at Berkeley, January 2315,
1957, by the lnstitute of Transportation and Traffic
Engineering and University Extension, University of
California. Berkeley, California: The Institute of
Transportation and Traffic Engineering, University of
Californiq 1957; pp. 5842. (Photocopies available).

Order from: University of California, Institute of
Transportation Studies, 109 Mclaughlin Hall, Berkeley,
California 94720.

This paper describes the inventory of data that would
permit the drafting of large-scale maps to show all
public roads; cities, principal street connections
through cities, incorporated towns, and villages;
important structures on the road¡ and buildings and
structures off the road such as farm units, dwellings,
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
general highway map shows the highways and roads
dassiiied by surface types. The traffic map shows,
by means of ayerage daily traffic volume groups, the
traffic recorded on the 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 and/or number and whether the
road is a 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-td, 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 ln á road
inventory, procedures for data collection, inventory
procedure, structures carrying the road, ferries, anà
structures over the road, railroad crossings at grade,
and special and municipal inventory þroceãures.
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. Lafayette, Indiana:
Purdue University, _Engineering Experiment Station;
June 1971. 60 p. (Highway Extension and Research
Project for Indiana Counties; Engineering Bulletin;
County Highway Series-No. l2).

Order from: The director, Highway Extension and
Resea¡ch Project for Indiana Counties, Engineering
Experiment Station, Purdue University. West Lafay-
ette, Indiana 47907.

These guidelines for counting traffic volumes are
presented 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 lòng-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 examplei
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 cyc.lic patterns, monthly variations on
county roads, ca.lculation of monthly factors, con-
verting 24-hour counts to AADT (annual average daily
traffic)r daily variations, minimum 48-hour coìnt for
portable counters, and developing local county road
factors are covered. The use and ãpplication of ISHC
data is illustrated. One section covers special
aspects of short counts. The operation of poitable
automatic counters is outlined, and the operation of
the Streeter Amet portable counter is detailed. The
organization of traffic counting protrams is summa-
rized in relation to other phasès of county highway
planning and operation.

Reference 4
OUTLINE OF THE HIGHVAY TRANSPORTATION
PLANNING PROCESS

United States Department of Transportation, Federal
Highway Administration. Washington, DC: 1976i 20 p.
(Record /l PB 80-196389).

Order from: National Technical Inlormation 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 opeiation
of such a system are described, and ihe use of the
data for the determination of needed highway im-
provements is outlined. Long range plans that are
based on the countryrs overall goals and objectives
and short-range plans (usually five years) are de-
scribed. The long-range plan inputs include the road
inventory, adequacy ratints, 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-óf-
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 /f PB 80-19640i).
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Reference 5
GUIDE FOR MANUAL OF INSTRUCTIONS FOR ROAD
INVENTORY

United States Department of Transportation, Federal
Highway Administration. Vashington, DC: 1976; 64 p.
(Record iá PB 80-196389).

Order from: National Technical Information Servicet
5285 Port Royal Road, Springfield, Virginia 22151.

This guide describes the organization and manage-
ment of the road inventory protram, including the
classification and duties of personnel, equipment for
the field crews, and the duties of the party chief and
.driver, and the inventory vehicle and its equipment.
Inventory procedures are described in detail including
each item in seven diiferent field data forms. These
self-coding forms for direct use by keypunch opera-
tors record data on undivided roadways, divided
roadways, bridges and culverts, railroad grade cross-
ings, tunnels, ferry crossings, and supplemental data
on extensions of national and provincial highways in
urban areas. Examples of various identification codes
as prepared for use in Argentina are given with
instructions for their modification in other countries.
A Spanish translation of this guide is available
(Record /l PB 80-19640r).

Reference 6
GUIDE FOR MANUAL OF INSTRUCTIONS FOR
TRAFFIC SURVEYS

United States Department of Transportation, Federal
Highway Administration. Washington, DC: 1976; 49 p.

236 (Record /l PB 80-196389).

Order from: National Technical Information Service,
5285 Port Royal Road, Springfield, Virginia 22151.

This outline of procedures to inventory highway use is
in three sections. The section on mechanical count-
ing includes instructions for making traffic volume
counts. The section on classification counting in-
cludes instructions for making counts to determine
the distribution of different types of motor vehicles.
The section on truck weighing gives instructions for a
weighing program to determine the weitht character-
istics of different types of motor vehicles. The
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 vehicle
classification data, truck weight data, and a guide for
a traffic volume counting manual. The latter
describes procedures for estimating annual ADT
(average daily traffic) volume based on sample
counts. It describes a method of applying statistical
principles to determine the accuracy of traffic
estimates in terms of frequency of errors of specific
magnitudes. Rural road traffic counting procedures
are described for highways with ADT volumes greater
than 500, highways with ADT between 25 and 500,
and roads with ADT less than 25. A Spanish
translation of this guide is available (Record /l PB
80-196405\.

ADDITIONAL REFERENCES

Reference 7
ANNUAL TRAVEL ON COUNTY HIGHWAYS OF
INDIANA

Vodrazka, Walter C.; Michael, Harold L. Lafayette'
Indiana: Purdue University, Engineering Experiment
Station; March 1967; 22 p. (Highway Extension and
Research Project for Indiana Counties; Engineering
Bulletin; County Highway Series-No. 9).

Order from: The director, Highway Extension and
Research Project for lndiana Counties' Engineering
Experiment Station, Purdue University. West Lafay-
ette, Indiana 47907.

A study to determine the annual vehicle miles of
travel on county highways in Indiana is reported. An
est¡mate was made of the averate AADT (annual
average daily traffic) for all miles of road in the
county highway system. This average when multi-
plied by the total length of the system, provided the
estimate of the vehicle miles of travel. The method
employed was to place each road section in 25
counties selected randomly from seven county-size
strata into its appropriate volume stratum and select
a random sample of these sections from each stra-
tum. One volume count was then made on each
sample selected to obtain an estimate of the system
AADT. The AADT was then multiplied by the system
length to obta¡n the vehicle miles of travel in the
system. The data collection procedure is briefly
outlined. The results of the study are tabulated and
discussed. The conclusions drawn from the study are
presented.

Reierence 8
HIGHVAY PLANNING MANUAL

Jorgensen (Roy) Associates, Incorporated. Gaithers-
burg, Maryland: September 1975i lE} p. (Prepared by
Roy Jorgensen Associates Incorporated, Engineering and
Management Consultants for U.S. Agency for Interna-
tional Development; Project Number-Highway Manual
AID/oTr C-L42ù, (Available in microfiche).

Order from: United States Agency for International
Development, AID Resources Center, Office of Devel-
opment Information Utilization, Bureau of Development
Support, Vashington, DC 20523.

This manual, which is intended for use by highway
agency personnel responsible for supervision and
control of planning activities, provides basic orienta-
tion and an understanding of planning organizationt
policies, practices and responsibilities, provides
guidelines for judgements and decisions by planning
personnel, and describes the most effective tech-
niques and procedures for highway planning in devel-
oping nations. The highway planning categories
considered are system planning, route and project
planning, programming and scheduling, budgeting, and
support functions. In system planning, long-range
objectives r¡ust be defined. Factors to be considered
in such planning are travel desire lines, traffic data,
economic data, road classes, and the assignment of
responsibilities to regional and local governments.
Existing road facilities must be reviewed and priori-
ties for needed improvements must be established.
Route planning is usually guided by economic analy-
ses. Project planning is guided by defining the
precise beginning and ending of individual projects
and by setting the geometric characteristics. The
programming and schedulint 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



for specific purposes during specific time periods.
Supporting functions include the collection of data
related to road and bridge inventories, traffic data,
traffic projections, and origin and destination studies.
Organizational practices and procedures for carrying
out planning functions are discussed.

Reference 9
ADVANCE ROAD PROGRAMS

National Association of County Engineers, Research
Foundation. Washington, DC: July 1972;72 p. (Nation-
al Association of County Engineers Action Guide Series
Volume III).

Order from: National Association of Counties, 1735
New York Avenue, N.V., Vashington, DC 20006.

Authoritative information on all phases of county
road management is provided. Advance road pro-
gramming is the planning of improvements well in
advance of actual work. The first step in the process
of setting up a system for such programming is the
inventory that involves the collection and organiza-
tion of physical data and road use data that will be
used afterwards to classify the roads, analyze needs
and deficiencies, and formulate a plan of operations
to bring the county's road system up to acceptable
standards. Classification sorts out the rural roads
and urban streets and applies the proper functional
name tag to each. Improvement projects that are
necessary to bring the roadway system to an adequate
level of condition and serviceability need to be
determined. Reported improvement needs are trans-
lated into a firm plan of action consistent with the
financial capability of the county. A methodical and
impartial procedure, termed priority analysis, ranks
needed improvement projects in order of relative
urgency. Program assembly takes up the data on
needs, financing and priorities, seasons it with legiti-
mate practical considerations, and converts it to an
actual construction timetable.

Relerence l0
GUIDE FOR FUNCTIONAL CLASSIFICATION OF
HIGHWAYS

United States Department of Transportation, Federal
Highway Administration. Vashington, DC: 1976i 23 p.
(Record /l PB 80-196389).

Order from.: National Technical Information Service,
J2E5 Port Royal Road, Springfield, Yirginia 22157.

Functional classification is the process by which
streets and highways are grouped into classes or
sytems that serve similar functions. Such classifica-
tion provides information important in establishing
realistic improvement standards, both for individual
highway sectiorìs and for the whole highway system.
It also provides information that will be of assistance
in making an equitable and viable distribution of
responsibility between the different levels of tovern-
ment for the public highways. Functional classifica-
tion defihes the nature of channelization of travel by
defining the part that any particular road or trip
should play in serving the flow of trips through a
highway network. The specific objectives of applica-
tion of highway system classification are planning of
highway system development, assignment of jurisdic-
tion, and fiscal planning. Classification criteria that

relate to rural arterials, rural collectors, rural local
roads, urban network, urban arterials, urban collec-
tors, and urban local streets are described. A
technical procedure of rural highway classification
with particular reference to a technique for laying
out a rural arterial network is described in detail. A
Spanish translation of this guide is available (Record
/t PB 80-196405).

Reference ll
GUIDE FOR MANUAL FOR HIGHVAY ADEQUACY
RATING

United States Department of Transportation, Federal
Highway Administration. Washington, DC: 1976; 3l p.
(Record il PB 80-196389).

Order from: National Technical Information Service,
J285 Port Royal Road, Springfield, Virginia 22151.

The adequacy-rating process provides an evaluation
of the existing structural adequacy, safety, and level
of service provided by each section of highway as
compared with a tolerable standard. The tolerable
standard describes a road that would be considered
satisfactory to accommodate current traffic volumes
at a minimum acceptable level of service related to
the function of the róad. The highway-adequacy
study is designed to provide separate ratings for
surface type, traveled way width, shoulder width,
surface condition, foundation condition, drainage,
alignment, stopping sight distance, passing sight
distance, major structure (bridge) condition, ánd
major structure clearances. The staff requirements
for making an adequacy study are discussed. Details
are given of work procedures that relate to roadway
and bridge evaluation in the field (induding the use of
data forms to record observations) and the evaluation
of roadway bridges from inventory data. Special
instructions are provided with regard to hazardous
locations, topography, tentative f unctional classif ica-
tion, and procedures for evaluating divided highways.
The appendix includes examples of tolerable stan-
dards for major and minor rural highways, forms for
recording data, and listings for adequacy rating
control sections and inventory data by reference
point. A Spanish translation of this guide is available
(Record /l PB 80-196405).

Reference l2
MEASURING HIGHVAY IMPROVEMENT NEEDS AND
PRIORITY ANALYSIS

United States Department of Transportation, Federal
Highway Administration. Vashington, DC: 1976; 22p.
(Record /il PB 80-196389).

Order from: National Technical Information Service,
5285 Port Royal Road, Springfield, Virginia 22151.

Detailed instructions are given for making a careful
evaluation of conditions that affect motor vehicle
travel on the rural arterial and collector highway
systems. The evaluation will determine what im-
provements are necessary to bring the highway
system up to an acceptable level of condition and
serviceability and will provide a basis for financial
planning, for the rational selection and orderly
scheduling of improvement projects, and for
achieving informed public support. The appraisal
process consists of identification of study sections,
description of existing conditions, determination of
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the character and degree of the deficiencies, estima-
tion of improvements needed to overcome deficien-
cies, and estimation of costs of needed improve-
ments. Improvement analysis guides for rural arteri-
als and collectors, for bridges on rural arterials and
collectors, and for railroad grade crossing criteria are
outlined. Priority analysis for ranking needed im-
provement projects is discussed. Tables of tolerable
standards for major and minor rural highways and
railroad grade crossing criteria are included, as well
as figures that show improvement analysis guides for
rural arterials and collectors, for bridges on rural
arterials and collectors, and for railroad grade-
c^rossing criteria. Appendixes include guides for
c-alculating roadway cost data for rural arterial and
collector highways and for estimating costs for
improvements to maior structures. The appraisal
process described in this manual is dependent on the
availability of road inventory and adequacy data in
the format outlined in the Guide for Manual of
Instructions for Road Inventory (see Reference 5) and
the Guide for Manual for Highway Adequacy Rating
(see Reference ll). A Spanish translation of this
guide is available (Record /l PB 80-196405).

Reference l3
COMPUTER PROGRAM USERSI MANUAL, VOLUME I

United States Department of Transportation, Federal
Highway Administration. Vashington, DC: 1977i
variable paging. (Record tÍ PB 80-19635Ð.

Order from: National Technical Information Service,
5285 Port Royal Road, Springfield, Virginia 22151.

Designed to assist with the development of efficient
procedures for analyzing the data from completed
field forms, this manual also suggests organization
for office operations and documentation to assist
with the installation and use of the computer pro-
grams developed for the system. This volume, which
includes data-analysis procedures for the highway
inventory, describes and documents l9 computer
programs required to edit, store, and report the data.
All of the computer programs are written in Ameri-
can National Standard COBOL programming lan-
tua8e. The manual covers control and storage of
data, data processing steps, validation master file
coding, processing of data in lots, route compilation
procedures, reference data listings, and highway log
publications. This volume is one of a series of three
volumes. The three volumes are also available in one
set (Record /¡ PB 80-196348).

Reference l4
CoMPUTER PROGRAM USERS' MANUAL, VOLUME 2

United States Department of Transportation, Federal
Highway Administration. Washington, DC: 1978;
variable paging. (Record // PB S0-19¿363).

Order from: National Technical Information Service,
528J Port Royal Road, Springfield, Virginia 22151.

Procedures for analyzing highway adequacy rating
data including the description and documentation for
seven computer protrams required to edit, store, and
report the highway adequacy data, are presented in
this volume. Highway adequacy data are used to
determine the need for improvements necessary to
bring the highway transportation system to an ade-
quate level of condition and serviceability for current
and future traffic. These data are also used for the
selection and scheduling of improvement projects.
All of the computer programs are written in Ameri-
can National Standard COBOL programming lan-
guage. This manual (Volume 2) should be used as a
supplement to Computer Program Usersr Manual,
Volume I (see Reference l3), and is one of a series of
three volumes. The three volumes are also available
in one set (Record /l PB 80-t96348).

Reference l5
CoMPUTER PROGRAM USERS'MANUAL, VOLUME 3

United States Department of Transportation, Federal
Highway Administration. Washington, DC: 1979;
variable paging. (Record ll PB 80-196371).

Order from: National Technical Information Service,
5285 Port Royal Road, Springfield, Virginia 22151.

This volume, which deals with rural highway traffic
subsystems, covers the procedures for analyzing
highway traffic data and includes the descriptions and
documentation for l2 computer programs for editing,
sortint and reporting highway traffic data. All of the
computer programs are written in American National
Standard COBOL programming language. This manu-
al covers data preparation, the validation master file,
editing, traffic reports, vehicle classification reports,
and truck weight reports. The complete data
processing documentation package for the entire
rural highway planning system includes the Computer
Program Usersr Manual, Voiume I, relat¡ng to high-
way inventory (see Reference l3), and Volume 2,
relating to highway adequacy (see Reference l4).
The three volumes are also available in one set
(Record /i PB 80-196348).



lndex

The following index is an alphabetical list of
subject terms, names of people, and names of
organizations that appear in one or another of
the previous parts of this compendiurn, i.e., in
the overview, selected texts, or bibliography,
The subject terms listed are those thal are most
basic to the understanding of the topic of the
compendium.

Subject terms that are not proper nouns are
shown in lower case. Personal names that are
listed generally represent the authors of selected
texts and other references given in the

bibliography, but they also represent people
who are otherwise identified with the
compendium subjects. Personal names are
listed as surname followed by initials.
Organizations listed are those that have
produced information on the topic of the
compendium and that continue to be a source of
information on the topic. For this reason, postal
addresses are given for each organization listed.

Numbers that follow a subject term, personal
name, or organization name are the page
numbers of this compendium on which the term

lndice

El siguiente índice es una lista alfabética del vo-
cablo del tema, nombres de personas, y nom-
bres de organizaciones que aparecen en una u
otra de las partes previas de este compendio,
es decir, en la vista general, textos selecciona-
dos, o bibliografía. Los vocablos del tema que
aparecen en el índice son aquellos que son ne-
cesarios para el entendimiento de la materia del
compendio.

Los vocablos del tema que no son nombres
propios aparecen en letras minúsculas. Los
nombres personales que aparecen representan
los autores de los textos seleccionados y otras
referencias dadas en la bibliografía, pero tam-
bién pueden representar a personas que de otra
manera están conectadas a los temas del com-
pendio. Los nombres personales aparecen con
el apellido seguido por las iniciales. Las organi-

zaciones nombradas son las que han producido
información sobre la materia del compendio y
que siguen siendo fuentes de información sobre
la materia. Por esta razón se dan las direcciones
postales de cada organización que aparece en
el índice.

Los números que siguen a un vocablo del
tgTu, nombre personal, o nombre de organiza-
ción son los números de página del comþendio
donde el vocablo o nombre aparecen. Los nú-
meros romanos se refieren a las páginas en la
vista general, los números arábigosle refieren a
páginas en los textos seleccionados, y los nú-
meros de referencia (por ejemplo, Ref. 5) indi-
can referencias en la bibliograiía.

Algunos vocablos del tema y nombres de or-
ganizaciones están seguidos por la palabrasee.
En tales casos los números de página del com-
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Cet index se compose d'une liste alphabétique
de mots-clés, noms d'auteurs, et noms d'organi-
sations qui paraissent dans une section ou une
autre de ce recueil, c'est à dire dans I'exposé,
les textes choisis, ou la bibliographie. Les
mots-clés sont ceux qui sont le plus élémen-
taires à la compréhension de ce recueil.

Les mots-clés qui ne sont pas des noms pro-
pres sont imprimés en minuscules. Les noms
propres cités sont les noms des auteurs des tex-
tes choisis ou de textes de référence cités dans

la bibliographie, ou alors les noms d'experts en
la matière de ce recueil. Le nom de famille est
suivi des initiales des prénoms. Les organisa-
tions citées sont celles qui ont fait des recher-
ches sur le sujet de ce recueil et qui continue-
ront à être une source de documentation. Les
adresses de toutes ces organisations sont inclu-
SES,

Le numéro qui suit chaque mot-clé, nom d'au-
teur, ou nom d'organisation est le numéro de la
page où ce nom ou mot-clé parait. Les numéros



or name appears. Roman numerals refer to
pages in the overview, Arabic numerals refer to
pages in the selected texts, and reference
numbers (e.9., Ref. 5) refelto references in the
bibliography.

Some subject terms and organization names
are followed by the word see. ln such cases, the
òompendium page numbers should be sought

under the alternative term or name that follows
the word see. Some subject terms and
organization names are followed by the words
see a/so. ln such cases, relevant references
should be sought among the page numbers
listed under the terms that follow the words see
a/so.

The foregoing explanation is illustrated below.

pendio se encontrarán bajo eltérmino o nombre
alternativo que sigue a la palabra see. Algunos
vocablos del tema y nombres de organizaciones
están seguidos por las palabras see a/so. En

tales casos las referencias pertinentes se encon-

Irarân entre los números de página indicados
bajo los términos que siguen a las palabras see
a/so.

La explicación anterior está subsiguiente-
mente ilustrada.

écrits en chiffres romains se rapportent aux pa-
ges de l'exposé et les numéros écrits en chiffres
arabes se rapportent aux pages des textes
choisis. Les numéros de référence (par exem-
ple, Ref. 5) indiquent les numéros des réfé-
rences de la bibliographie.

Certains mots-clés et noms d'organisations
sont suivis du terme see. Dans ces cas, le nu-

méro des pages du recueil se trouvera après le
mot-clé ou le nom d'organisation qui suit le
terme see. D'autres mots-clés ou noms d'orga-
nisations sont suivis des mots see a/so. Dans ce
cas, leurs références se trouveront citées après
les mots-clés qui suivent la notation see a/so.

Ces explications sont illustrées ci-dessous.
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lllustration (from Comp. 1)

Selected Text page numbers
Números de pågina en los T

Seleccionados
Numéros des pages des Toxtes Chois¡s

llustración (del Comp. 1) lllustration (du Recueil 1)

Subjact term and see a/so tsrms
Vocablo del tema y tórminos see a/sa

(ver también)
Mot+ló et see also

Organization name and address
Nombre y dirección de la organización
Nom et adresse de l'organisation

Overview page numbers and
reference number

Número de pågina en la Vista
General y números de referencia

Numéro des pagps de l'Expos¿ et
numéros dei références

Subject term and see term

Mot-clé et see

Personal names
Nombres
Noms propres

mountainor¡s terrain (see also dcgree of curvature;
design speed; maxiññ-gradieñt; radius of curva-
tr¡rei shoulder width): ll, 17' Ar 35r 3t, 173, 175,

2l7r2t4r ztt
Nationd Association of Australian Statc Road Author-

itics(P.O. Box Jl4l, Bricldield Hill' N.sV.2000'
,\¡¡strd¡a)t
publications' xxiii' Ref. E' Ref. 9

neparsing markings and signs: 31r 95, 132

norpassing sight distancc' !g: stoPPint sight distance

Odier, L.: Ref.3

Oglesby, C.H.: 23 l' 233, 2r4, 2t9, 240' 24 l, 242' Rcf. l4
I
I

I SetecteO Text page numbers and rsferencs
I number
l-¡¿¡¡6¡65 de pågina en lo¡ Textos

Seleccionados y número de referencia
Numóros.des pages des Tsxtås Chois¡s et

numáros des références



AADT, see annual ADT

abandoned roads: l7-18

access control roadway: 134, l4Z

adequacy ratings: xii, xxi,99, 100-101, llO, ll6, Ref. 4,
Ref. ll, Ref. 12, Ref. 15

administrative boundary data recordingz 127, 134,
135-136, 143, 144, l4E, 150-lrl, 154, 157, 168

ADT, see average daily traffìc (ADT)

aerial photographs: xi, 16, 18

alignment of roads: 100, l0l, 140, l.5l, Ref. ll
annual ADT: xix, xxv, 37,41-48r rl, Bl, B2r Z08, Ref. 3,

Ref. 6, Ref. 7

arches:174

average daily traffic (ADT): xvi,7,35, rl, g3, lOl,
102, 205, 214-219, 220, 221, 225, Ref.. l, Ref. 3

adjustment factors, 216-217
between 25 and 500, xxv, 46, 215, Ref. 6
greater than 500, xxv, 47,210-215, Ref. 6
Iess than 25, xxvr 2l6, Ref. 6

beams: l7l

bikeway: 15, l7

boundaries: 27

oridge data recording: 9, 15, 20, 23) l0I, 146-IU7,
174, 17i, 176, 177, lZ8, 180, Ref. 6, Ref. ll

budgets (see also financ.ing): I12, l16, Ref. 4, Ref. 8

cities and urban areas: xxiii, 6, 15, 16,26-27

classification of roads: xi, xxii, 17, i0l, i03-104,
l16, Ref. I, Ref.4, Ref. 9, Ref. l0

classification of vehicles (see also weighing of vehicles):
xxv, 36, 86, 190-192, 194, 197,200, Ref. 6, Ref. l5

clearances:
horizontal, l0l, 147-148
vertical, 2t+, l0l, 107, I4E,152

closed roads, see abandoned roads

codes, identification, see data recording

computer programs: xv, xxiii, Ref. 13, Ref. 14, Ref. l5
users'manuals, xv, 143, 188, Ref. 13, Ref. 14, Ref. l5

computers, use of: xv, xvi, xxiv, 2l8r 2Z0

continuous count stations, see traffic count stations

corridor studies: lll-112, ll6, Ref.4

counters, see traffic counters

county roads: xvi, 7 r 9, 34-92

coverage count stationsrsee traffic count stations

crossroads (¡eg_4!9 intersections, road): 132, 140,
166

cultural features, see off-the-road cultural features

culverts: 19r 23, 145, l8l-183, Ref. 5

curvature: 22

curves, horizontal: 140

data analysts, see personnel

data collection (:gg_eþg data recording; road inventories;
traffic countsfi- xiilTvii, xx, xxiii, l-4, 16, g7 r gB,

99, Ref. 4, Ref. 7, Ref. 8
railroad crossing, 25

data recording (see also bridge data recording; data
collection; divided roadway data recordingj equa-
tions, recording of; ferry data recording; maps;
odometers; parking data recording; road invento-
ries; roadway data recording; shoulder data re-
cording; sidewalk data recording; spans, recording
data on; structure data recording; topographic
data recording; traffic counts; tunnel data record-
ing; undivided roadway data recording; waterways
data recording): xii, xv, 121-124
forms, xiv, xv, xxiii, 45, 124, 126-137, 166-167,

lE4, lt8, 19I-192,197, Ref. 5, Ref. ll, Ref. t3

design, see highway design

divided roadway data recording: xxiii, l3j-14), 160,
167, Ref. 5, Ref. ll

drainage (s"g_al.o culverts): 19, l0l, Ref. ll
drivers of inventory vehicles, see personnel

equations, recording of: 128, 136, 184

equipment Jor inventory programs (see-!!g traffic
counters): xxiii, 15, 25r7E, 123, iflT-ef. 5

Federal Highway Administration, see United States
Department of Transportation, Fããeral Highway
Administration

fences: 18, 132-133, 140-l4l

ferry data recording: xxüir 24, 153-156,167, Ref. 5

financing: l0l, 105, 106, 107, !09,112,208, Ref. E,
Ref. l2

fiscal studies (9eg_4!g financing; revenues, highway):
lo8-loe, l-i3Fei. 4 -.

five-year programs (see also short-range plans for
highways): ll2-lE;Ef4 -

frames:179

generators, traffic: 27, 36, 40

girders: l7l

gradient: 22,100, l0l

hazardous road conditions: l7

high tension lines: 24

highway classification, see classification of roads

highway design: 34, l0l, 108, llg, ll5, Ref. E, Ref.9
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highway programs and programming (see also highway
transportation planning): xi

highway transportation planning (see also long-range
plans for highways; short-range plans fbr highways):

xii, xiv, xvii, xxii, 10, 34, t5, 97, 98, Ref. 3, Ref. 4,
Ref. 8, Ref. l5

Hittle, Jean E.: Ref . 3

illumination: 135, 143, l4Er 166

impassable roads: l8

improvements, roadway: xii, xviii, xx, l0l, ll6, l88t
Ref. 4, Ref.9, Ref. l0

determination of needs, xi, 104-108r 109, l2l, Ref. 8t
Ref. 12, Ref. l4

priority analysis, xii, xx, 36177t 105,106-107r ll0'
ll3, Ref. E, Ref.9, Ref. 12, Ref. 14

inspectors, see personnel

intetrated data file: l0l

intersections, road: 22,99, 130-1i2, 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: l0l, 134, 142, l5l

laws, highway: 109, ll6, Ref.4

level of service: l0l, 104, ll0, Ref. ll, Ref. 12, Ref. l4

load limit data recording: 148, 155

long-range plans for highways: xxi,9Fll0, Ill' ll2t
Ref. 3, Ref. 4

mail routes: 26

manual recording of data (:gg_ut¡S data collection;
road inventoriés; trafficiõÏñîsJ: xiv, xv, xxiv, xxv

maps: xiv, xvi, xvii, 61 7 r 9, 10, 14, 16, 18, 26, 123,
Ref. I

county roads, xvi, 7, 9
general highway, xvi, 7, 8
traffic, xvi, 7, E

materials, construction! 14>146, 147, lSlt 152-151

mechanical recording of data (see also data collection;
road inventories; tiaf fic couñiÐil-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: 157, 158

National Association of County Engineers (1735 New
York Avenue, N.V., Vashington, DC 20006): Ref. 9

numbering of roads (see also route numberù: 17,123

odometers: 125
data recording, 127, L28, 136, 143, 144' 149' l5I,

154,157

off-the-road cultural features: xviii, 6, 7 t 14, 19-20

overpasses: 23, 126, 145

parking data recordingz 157,167

party chief, see personnel

peak hour traffic flow: 49

personnel: xxiii, Ref. J
adequacy rating, l0l
data ana.lysts, 122
drivers, 124, Ref. 5
inspectors, 122
party chiefs, 123-124,143, 154, Ref. 5

traffic counting, 53, 78

photographs (see also aerial photographs): l7' 23

planning, see highway transportation planning

priority analysis, see improvementsr roadway

private roads: 20

Purdue University, Highway Extension Research Project
for Indiana Counties, School of Civil Engineering
(lVest Lafayette, Indiana 479071¿ xviii, Ref. 3,

Ref. 7

railroad crossings: xxiii, 9, 15,20r 22r 25,99, 134,
t)6, 142-143, 148-150, 162

at grade, 25-26,Ref.5r Ref. 12

ratings, see adequacy ratings

references: xxvi, 28-29, t0

reservations:21-22

resort areas: 37

revenues, highway: xxii, ll2
forecasts,109
sharing,108

right-of-way: ll4-115, ll6, 158

road classification, see classification of roads

road design, see highway design

road inventories: xi, xii, xiii-xiv, xvi, xxi, 9F100,
l0l, lll, l12, l16, Ref. l, Ref. 12, Ref. 15

guide, xvii, xxiii, l4-29, l2l-184, Ref. 2, Ref. 5,
Ref. t2

rural, xvi-xvi¡,6-10
staff and organization, xvii, 14, l2I-123

road needs (see also improvements, roadway): xii,
xviii, xx-xxii, 103, l2l



road planning, see highway transportation planning

roads, see abandoned roads; access control roadway;
alignment of roads; classification of roads; county
roads;.cross roads; divided roadway data recording;
hazardous road conditions; highway design; highwãy
transportation planning; impassable roads; improve_
ments, roadway; intersections, road; laws, highway;
lo-ng-range plans for highways; mail routes; m-ileage
of roads; names of streets; numbering of roads; oüer-
passes; private roads; revenues, highway; road inven_
tories; roads and streets with curbs, insiallation 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; s-tructures,
road; surface types, road; toll ioads; unincorporaied
roads; unpaved roads; width of roads

roads and streets with curbs, instaltation of counters
on: 65

roads and streets without curbs, installation of counters
on: 64-{5

roadway construction: l13, t09, lll, ll1, I l4-l lj
roadway data recording (see also data recording; divided

roadway data recording; road inventories; uriclivided
roadway data recording): xxiii, l|.6-llg, Ii>g, l6j

route numbers (seg_also numbering of roads): lI7, 169

rural areas: xx, xxv, 6-10, l.), 37r 38,134, 143, 166,
?10-219, Ref. l, Ref. 6, Ref. 10, Ref. ll, Ref.'r2,
Ref. l5

Russel, Eugene R.: Ref. 3

safety while inventorying: 14r 22, lZ2-lZ3

scales, weighing: 193
platform, 193, 196
portable, 193,194-19j

school bus routes: 26

seasonal count stations, see traffic count stations

self-coding forms: xiv, xv, xxiii, xxv, 45, lZ4, 126-1j7,
!66:167,184, l8E, 19I-t92, l9Z, Ref. 5, Ref. ll,
Ref. l3

short-range plans for hìghways: xxi, lll-113, Ref. 4

shoulder dat-a recording: 99, l0l, lO7,133,134, 116,
l4l-142, 167, Ref. I I

sidewalk data recording: 17, l47, ljl, ljl-ll.g,166
sight distance: 22,25, l0I, IO7,149-150, Ref. ll
signs, see traffic signs

slabs: 173, 183

spans, recording data on: 146

statistical data (see 4lso. road inventories; traffic counts):
¡1i!,lvii, xxf,Tìì'i-¡, t4, to2-t03, rôs, iie, rzr,
20E, Ref. I, Ref. 4

status of road: l8

Streeter Amet portable counter! 35r74rFref.,3

structure data recording: xxiii, 130, 136, L?7-139,
143-149, t6l, 167, l7l-lg3

structures carrying roads (seq also bridge data recording;
culverts; overpasses; tunnel data recõrding): 23-24 "

structures over the road: 24

structures, road (see also_ bridge data recording; cul_
verts; high tenilóääFes; overpasses; structure data
recording; structures carrying roads; structures over
the road; tunnel data recording): xxiii, I4, I9
condition of, l0l

surface types, road: 17, 26, 99, l0l, 107, l2l, 133,
l4l, i46, Ref. l, Ref. ll

suspension: 180

toll roads: 18,126
booths, 126

topographic data recording: 134-135, 143, Ref. I I

traffic control devices: xxiii, i5, 158

traffic count stations: xix, xxvr 7, 3j, 36-40r 214-216,
223, Ret. 6

continuous, xix, 37-3E, 41, +2r 43, 2061 2lO-211,
222, 231, Ref. 3

coverage, xix,37, f8-40, 41, 206r Zl4-21i, 216,
231, Ref. 3

monthly, xix, )7, J8, 41, 48, Ref. 3
permanent, 43,44,52r 91,92,97, Eg, gg, go
seasonal, 34, 206, 214, 226, ZZ7, 229, 231

traffic counters:
installation and operationr 56-73 Z4g
malfunction o1,72-75
manual, 38
portable automatic, xx,7, 35r 3.B, 46, jt-76, Ref. 3
portable pneumatic-actuated machine, 54-7 6

traffic counts (see also traffic count stations, traffic
counters, traffìêiõumes): xiv, xviii-xx, 34-92,

102, 188, Ref. 3, Ref. 6
analysis of data, 4l-4E, 188
classification, 190-192, Ref. 6
continuous, 102, lE9, l90r 2l3
coverage, 189
expansion factors, {5, 50
guides, xxv, 202-231, P.ei.. 6
ISHC factorsr 46-47r 4E
local county road factors, 47-48
manual, 102,190
mechanical, 102, 188, 189, Ref.6
monthly factors, 43-45
planning, 35r 3641
seasonal, 189, 190,213
short, 48-52, 102

traffic generators, see tenerators, traffic

traffic growth factors: 7F80

traffic inventories (lgg_also traffic counts): xi, xii,
xiv, xvi, 188-23-i;EF I

trafficsampling: 196-197

traffic signals: 156

traffic signs: l2Fl30, 137-13E, 149, llt, 167, l7O,
194



traffic surveys (see also traffic counts): xv, xxi, 99,
l0l-102, ll6,188, Ref.4' Ref.6

guides, xxvr 103

traffic typ€s (qgg_also traffic surveys): 36

traffic volumes ß""_ul!g average daily traffic (ADT);
traffic counts;-liãlfiõsurveyi): xviii, 10, L0l, 102,

107, Ref. l, Ref. 3' Ref. ll
forecasts, 1 07-1 08
growth factors, 79-80
variations, xviii, 36, 42-43' 461 4E-49, 5lr 52r Zl0,

2t2-2t4

travel groups: 37

travel patternsz 14r77

traveled way: 15, l0l,133-134, l4l, l42t 147,167,
Rel. I I

trucks, see weighing of vehicles

trusses: 176,177,178

tunnel data recording: xxiii, 24, 150-L53,163,167,
Ref. 5

undivided roadway data recordingz 126,167, Ref. 5

unincorporated compacts: 2l

unincorporated roads: 20

United States DePartment of Transportationr Federal
Highway Administration (400 Seventh Street' N.W.,
Waìhington, DC 20590): xv, xvii, xx, xxiii, xxv,

Ref. 2, Ref. 4, Ref. 5r Ref. 6' Ref. l0' Ref. I I'
Ref. 12, Ref. l3r Ref. 14, Ref. l5

University of California, Institute of Transportation
Studies (109 Mclaughlin Hallr Berkeleyr California
94720h xvi, Ref. I

unpaved roads: 5l

updating data: xiv, 14, l00r l0l' 133

urban areas: lth, 143,156-158' 165' 166-167, 168,
Ref. 5

vehicle-miles of travel: 34, 35, tOlr 205r 208t 215,
Ref. 7

Vodrazka, !üalter C.: Ref. 7

waterways data recording: 154

weighing of vehicles: xxv
trucki, 102, 188, 193-199,2001201, Ref.6r Ref. l5

width of roads: 17,26,99

worksheets, see data recording
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