
7© Springer International Publishing Switzerland 2016 
E. Weiner, Urban Transportation Planning in the United States, 
DOI 10.1007/978-3-319-39975-1_2

    Chapter 2   
 Early Highway Planning                     

          Early highway planning grew out the need for information on the rising tide of 
automobile and truck usage during the fi rst quarter of the twentieth century. From 
1904, when the fi rst automobiles ventured out of the cities, traffi c grew at a steady 
and rapid rate. After the initial period of highway construction which connected 
many of the nation’s cities, emphasis shifted to improving the highway system to 
carry these increased traffi c loads. New concepts were pioneered to increase 
highway capacity including control of access, elimination of at grade intersections, 
new traffi c control devices, and improved roadway design. Transit properties were 
privately held were the purview of cities. 

 Early highway planning was devoted to the collection and analysis of factual 
information and, on applying that information to the growing highway problems in 
the period prior to World War II. It was during this period that scientifi c and engi-
neering principles were fi rst used to measure highway traffi c and capacity and to 
apply that knowledge to the planning and design of highways. 

    Federal Highway Act of 1921 

 In the early years of highway construction, the automobile had been regarded as a 
pleasure vehicle rather than an important means of transportation. Consequently, 
highways consisted of comparatively short sections that were built from the cities 
into the countryside. There were signifi cant gaps in many important intercity routes. 
During this period, urban roads were considered to be adequate, particularly in 
comparison to rural roads which were generally not paved. 

 As the automobile was improved and ownership became more widespread, the 
idea of a highway network gained in strength. The concept of a national system of 
highways was recognized in the Federal Highway Act of 1921. The Act required 
that the State highway departments designate a system of principal interstate and 
inter county roads, limited to 7 % of the total mileage of rural roads then existing. 
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The use of Federal-aid funds was restricted to this system. The Federal government 
would pay 50 % of the construction cost while the states would pay the other 50 %. 
This concentration of attention on a carefully selected system of roads had a large 
infl uence on the rapid development of an integrated, nationwide network of 
improved highways. 

 The concept of a continuous national system of highways was reinforced in the 
Federal-Aid Highway Act of 1925 with the requirement for a United States num-
bered highway system composed of important through routes extending entirely 
across the nation. Instead of using names and colored bands on telephone poles, this 
new system would use uniform numbers for inter-state highways and a standardized 
shield that would be universally recognizable. This was not a formal highway system 
but simply a basis for route marking as a guide for motorists. The U.S. number 
highway system was adopted in 1926. 

 With the adoption of a Federal-aid system, in the Federal-Aid Act of 1921, and 
the marking of through routes, the focus of highway construction was on “closing 
the gaps.” By the early 1930s, the objective of constructing a system of two-lane 
roads connecting the centers of population had largely been completed. It was then 
possible to travel around the country on a smooth, all-weather highway system 
(U.S. Federal Works Agency  1949 ). 

 With the completion of this “pioneering period” of highway construction, atten-
tion shifted to the more complex issues resulting from the rapid growth in traffi c and 
increasing vehicle weights. Figure  2.1  shows the growth in vehicle registrations, 
motor fuel consumption, highway expenditures and tax receipts during the period 
(U.S. Department of Commerce 1954a). Early highways were inadequate in width, 
grade and alignment to serve major traffi c loads, and highway pavements had not 
been designed to carry the numbers and weights of the newer trucks.

   It became clear that these growing problems necessitated the collection and anal-
ysis of information on highways and their use on a more comprehensive scale than 
had ever before been attempted (Holmes and Lynch  1957 ). A systematic approach 
to the planning of highways was needed to respond to these problems.  

    Early Parkways 

 The growing numbers of automobiles and the expansion of cities into nearby suburbs 
in the early part of the century created the need for specialized roadways. In New York, 
the city’s growth was rapidly extending northward into Westchester County. 
Property along the Bronx River was coming into the market, and the subdivision 
of this land into smaller plots and the development upon it was polluting the river. 
The Bronx River Commission was established in 1907 to acquire the necessary 
lands, and build the Bronx River Parkway as a joint undertaking between New York 
City and Westchester County. 

 The Bronx River Parkway Reservation was the fi rst public parkway designed 
explicitly for automobile use. The project began as an environmental restoration and 
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park development initiative that aimed to transform the heavily polluted Bronx 
River into an attractive linear park. With the addition of a parkway drive the project 
became a pioneering example of modern motorway development. It combined 
beauty, safety, and effi ciency by reducing the number of dangerous intersections, 
limiting access from surrounding streets and businesses, and surrounding motorists 
in a broad swath of landscaped greenery. The Bronx River Parkway Reservation, 
which parallels the parkway, was the fi rst parkland in Westchester Count (Bronx 
River Parkway—Historic Overview). 

 The parkway drive accommodated four lanes of traffi c on a 40’-wide pavement 
and included several important design features that would soon become hallmarks 
of parkway design. These included the avoidance of excessive grades and dangerous 
curves; the replacement of at-grade intersections with grade-separated crossings; 
and the division of traffi c into two one-way drives separated by a landscaped median 
divider. Bridges were built for permanence with architectural treatment in harmony 
with their natural surroundings. Many of these features were duplicated by design-
ers of other projects and became the hallmarks of parkways (Bronx River Parkway—
Historic Overview). 

 The continued expansion of automobile ownership and the technological 
advances in automobiles soon required additional parkways. During the 1920s and 
1930s a number of new parkways were built including the Hutchinson, Saw Mill, 
Grand Central and the Taconic, north of the New York City, the Henry Hudson 

  Fig. 2.1    Motor vehicle registrations, fuel consumption, user taxes and highway expenditures, 
1910–1955.  Source : U.S. Department of Commerce (1954)       

 

Early Parkways



10

Parkway in New York and the Palisades and the Palisades Parkway in New Jersey. 
On Long Island, there were the Meadowbrook, Northern and Southern State, and 
Wantagh State Parkway. By 1934, there were some 134 miles of parkways in 
Queens, Nassau and Westchester Counties under the direction of Robert Moses 
(Walmsley  2003 ). Also in the 1930s, the modern parkway movement expanded out 
of New York with construction of several Federal parkways including Skyline Drive 
in Virginia, Blue Ridge Parkway in North Carolina and Tennessee, and the Merritt 
Parkway in Connecticut (Loukaitou-Sideris and Gottlieb  2003 ).  

    Radburn, New Jersey 

 The industrialization of the U. S. after World War I led to migration from the rural 
areas and a striking growth of the cities during the 1920s. This population shift led 
to a severe housing shortage. The automobile, which was becoming a mainstay in 
American life, added a new problem to urban living. Changes in urban design were 
necessary to provide more housing and to protect people from automobile traffi c. 
To address these needs, Radburn, the “Town for the Motor Age,” was created in 
1929 in Fairlawn, New Jersey outside of New York City. 

 Radburn was designed by Henry Wright and Clarence Stein using Wright’s 
“Six Planks for a Housing Platform”:

•    Plan simply, but comprehensively. Don’t stop at the individual property line. 
Adjust paving, sidewalks, sewers and the like to the particular needs of the prop-
erty dealt with—not to a conventional pattern. Arrange buildings and grounds so 
as to give sunlight, air and a tolerable outlook to even the smallest and cheapest 
house.  

•   Provide ample sites in the right places for community use: i.e., playgrounds, 
school gardens, schools, theatres, churches, public buildings and stores.  

•   Put factories and other industrial buildings where they can be used without 
wasteful transportation of goods or people.  

•   Cars must be parked and stored, deliveries made, waste collected—plan for such 
services with a minimum of danger, noise and confusion.  

•   Bring private and public land into relationship and plan buildings and groups of 
buildings with relation to each other. Develop collectively such services as 
will add to the comfort of the individual, at lower cost than is possible under 
individual operation.  

•   Arrange for the occupancy of houses on a fair basis of cost and service, including 
the cost of what needs to be done in organizing, building and maintaining the 
community.    

 The primary innovation of Radburn was the Road System Hierarchy which sepa-
rated pedestrian and vehicular traffi c. This was accomplished by doing away with 
the traditional grid-iron street pattern and replacing it with an innovation called the 
superblock. The superblock was large block of land surrounded by main roads. The 
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houses were grouped around small cul-de-sacs, each of which had an access road 
coming from the main roads. The remaining land inside the superblock was park 
area, the backbone of the neighborhood. The living and sleeping sections of the 
houses faced toward the garden and park areas, while the service rooms faced the 
access road. 

 The idea of purely residential streets was a new idea at that time. The Radburn 
plan used the cul-de-sac as a rational way to escape the limitations of the checker- 
board plan, in which all streets were through streets, with the possibility of colli-
sions between cars and pedestrians every 100 m. The Radburn cul-de-sac lane was 
designed at a 100–130 m length, with only a 10 m wide right of way, as opposed to 
the prevailing 16–20 m width. The plan further reduced the paved driving lane to 
6 m and allowed for the 2 m utility strip on each side to be landscaped and thus visu-
ally part of the garden. Building setbacks were 5 m and provisions were made for 
street parking. 

 The walks that surround the cul-de-sacs on the garden side of the houses divided 
the cu-de-sacs from each other and from the central park area. These paths crossed 
the park when necessary. Finally, to further maintain the separation of pedestrian 
and vehicular traffi c, a pedestrian underpass and an overpass, linking the super-
blocks, was provided. The systems was so devised that a pedestrian could start at 
any given point and proceed on foot to school, stores or church without crossing a 
street used by automobiles. 

 Another innovation of Radburn was that the parks were secured without addi-
tional cost to the residents. The savings in expenditures for roads and public utilities 
at Radburn, as contrasted with the normal subdivision, paid for the parks. The 
Radburn type of plan used small property lots and less area of street to secure the 
same amount of frontage. In addition, for direct access to most houses, it used nar-
rower roads of less expensive construction, as well as smaller utility lines. The area 
in streets and length of utilities was 25 % less than in the typical American street. 
The savings in cost not only paid for 12–14 % of the total area that went into internal 
parks, but also covered the cost of grading and landscaping the play spaces and 
green links connecting the central block commons. The cost of living in such a com-
munity was therefore set at a minimum for the homeowner, and the cost to the 
builder was small enough to make the venture profi table. 

 Radburn was unique because it was envisioned as a town for better living, and it 
was the fi rst example of city planning which recognized the importance of the auto-
mobile in modern life without permitting it to dominate the environment. None of 
the Radburn design features were completely new. Yet, their synthesis and integra-
tion into a comprehensive layout was a breakthrough in subdivision form. It was the 
fi rst time in the United States that a housing development was attempted on such a 
large scale, proceeding from a defi nite architectural plan resulting in a complete 
town. Radburn was also important to builders because of the unique way that the 
parks and grading were funded. 

 The Radburn idea, however watered down, became the suburban model of 
choice. Planners enshrined it in cluster zoning ordinances. Developers, who had 
never heard of Radburn or its planning principles, grouped buildings around 
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 cul-de- sacs and marketed their product from “community centers”. Their projects 
routinely include “common open space,” a swimming pool, and sometimes tennis 
courts, indoor exercise facilities, and children’s play equipment (Garvin  1998 ).  

    Federal-Aid Highway Act of 1934 

 Beginning with the Federal-Aid Highway Act of 1934, the Congress authorized that 
1–1/2 % of the amount apportioned to any state annually for construction could be 
used for surveys, plans, engineering, and economic analyses for future highway 
construction projects. The act created the cooperative arrangement between the 
U.S. Bureau of Public Roads (now the U.S. Federal Highway Administration) and 
the state highway departments, known as the statewide highway planning surveys. 
By 1940, all states were participating in this program (Holmes and Lynch  1957 ). 

 As an initial activity, these highway planning surveys included a complete inven-
tory and mapping of the highway system and its physical characteristics. Traffi c 
surveys were undertaken to determine the volume of traffi c by vehicle type, weight, 
and dimensions. Financial studies were made to determine the relationship of high-
way fi nances to other fi nancial operations within each state, to assess the ability of 
the states to fi nance the construction and operation of the highway system, and to 
indicate how to allocate highway taxes among the users. Many of the same types of 
activities are still being performed on a continuing basis by highway agencies 
(Holmes  1962 ).  

    Electric Railway Presidents’ Conference Committee 

 Electric railway systems were the backbone of urban mass transportation by World 
War I with over 1000 street railway companies carrying some 11 billion passengers 
by 1917 (Mills  1975 ). After 1923, ridership on the nation’s electric railways began 
to decline as the motor bus, with its fl exibility to change routes and lower capital 
costs, quickly began replacing the electric streetcar (N.D. Lea Transportation 
Research Corporation  1975 ). With rising costs and the inability to raise fares to 
cover costs, the fi nancial condition of street railway companies worsened. 

 In 1930, the heads of 25 electric railway companies formed the Electric Railway 
Presidents’ Conference Committee (PCC). The goal of the PCC was to develop a 
modern streetcar to match the comfort, performance, and modern image of its com-
petitors, and stem the decline of the street railway industry. The effort took 5 years 
and $750,000. It was one of the most thorough and effi ciently organized ventures in 
urban mass transit. The product, known as the “PCC car,” far surpassed its predeces-
sors in acceleration, braking, passenger comfort, and noise (Mills  1975 ). 

 The fi rst commercial application of the PCC car was in 1935 in Brooklyn, 
New York. By 1940 more than 1100 vehicles had been purchased. By 1952, when 
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production was fi rst halted, about 6000 PCC cars had been produced. The PCC cars 
did improve the competitive position of streetcars and slow the conversion to buses, 
but without other improvements, such as exclusive rights of way, it could not stop 
the long term decline in street railways. By 1960, streetcars remained in only about 
a dozen cities in the U.S. (Vuchic  1981 ).  

    Manual on Uniform Traffi c Control Devices 

 As the highway system was expanded and upgraded to meet the growth in automobile 
traffi c, the need for high uniform standards for traffi c control devices became 
obvious. These traffi c control devices included signs, traffi c signals, markings and 
other devices placed on, over or adjacent to a street or highway by a public body to 
guide, warn, or regulate traffi c. In 1927, the American Association of State Highway 
Offi cials published the  Manual and Specifi cations for the Manufacture, Display and 
Erection of U.S. Standard Road Markers and Signs . The manual was developed for 
application of rural highways. Then, in 1929, the National Conference of Street and 
Highway Safety published a manual for use on urban streets. 

 But the necessity for unifi cation of the standards applicable to different classes of 
road and street systems was obvious. To meet that need, a joint committee of the 
AASHO and the National Conference of Street and Highway Safety combined their 
efforts and developed the fi rst  Manual on Uniform Traffi c Control Devices  which 
was published by the BPR in 1935. The manual incorporated the shape of signs that 
have been used to date that were established by the Mississippi Valley Association of 
State Highway Departments. In 1923, the association developed a set of recommen-
dations regarding street-sign shapes whose impact is still felt today. The recommen-
dations were based on a simple idea: the more sides a sign has, the higher the danger 
level it invokes. The circle, which has an infi nite number of sides, indicated danger 
and was recommended for railroad crossings. The octagon, with its eight sides, was 
used to denote the second-highest level. The diamond shape was for warning signs. 
And the rectangle and square shapes were used for informational signs. 

 In June 1961 BPR published the 1961 MUTCD, which provided greater unifor-
mity in signing by eliminating many of the alternatives permitted in the previous 
edition and by replacing them with a single standard. The emphasis on uniformity 
was indicated by a BPR requirement that all traffi c control devices used on federal- 
aid highways must conform to the new manual. This was the fi rst time that compli-
ance with MUTCD standards had been linked to receiving federal highway funds 
(Hawkins  1992 ). 

 Over the years since that fi rst manual was published, the problems and needs of 
traffi c control changed. New solutions and devices were developed, as well as the 
standards to guide their application. The original joint committee continued its exis-
tence with occasional changes in organization and personnel. In 1972, the Committee 
formally became the National Advisory Committee on Uniform Traffi c Control 
Devices to the FHWA. 

Manual on Uniform Traffi c Control Devices
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 The MUTCD was incorporated by reference into the Code of Federal Regulations 
beginning with the publication of the 1971 edition and included three levels of pro-
visions—“shall,” “should” and “may”—which afforded local transportation author-
ities a high degree of leeway to accommodate differing roadway environments. Ten 
editions have been published since 1935. The most recent edition of the MUTCD, 
published in 2009, subsequently incorporated Revisions 1 and 2 and was fi nalized 
in 2012 (U.S. Department of Transportation  2000a ,  1978b ; Upchurch  1989 ).  

    Greenbelt Communities 

 In 1936, as part of President Franklin Roosevelt’s New Deal in the wake of the 
Great Depression, the federal government’s Resettlement Administration under 
authority of the Emergency Relief Appropriation Act created the “greenbelt 
towns,” project. Three so called “greenbelt” communities were selected: Greendale, 
Wisconsin, near Milwaukee, Green Hills, Ohio, near Cincinnati, and Greenbelt, 
Maryland, outside of Washington, DC. A fourth town, to be located in New Jersey, 
was never built. The driving force behind this initiative was Dr. Rexford G. Tugwell, 
who was head of the Suburban Resettlement Division of the federal Resettlement 
Administration (  http://greenbeltmuseum.org/history/      2015 ). 

 The communities were named “greenbelt” towns because of the band of delib-
erately undeveloped land that surrounded them. The design of the greenbelt com-
munities were infl uenced by the ideas of pioneering British planner Ebenezer 
Howard, who saw the ideal community as a combination of urban and rural envi-
ronments. His so called “garden cities,” were each designed as a self-suffi cient 
entity—not a dormitory suburb—of 30,000 population, and each ringed by an 
agricultural belt. 

 The building of these greenbelt communities had three main objectives: to dem-
onstrate a new kind of suburban community which combined both city and country 
life, to provide good housing at reasonable rents, and to provide jobs to unemployed 
workers. Greenbelt communities were an experiment in both the physical and social 
planning that preceded their construction. Homes were grouped in superblocks, 
with a system of interior walkways permitting residents to go from home to town 
center without crossing a major street. Pedestrian and vehicular traffi c were care-
fully separated. The two curving major streets were laid out upon and below a 
crescent- shaped natural ridge. Shops, school, ball fi elds, and community buildings 
were grouped in the center of this crescent. Houses were located within easy walk-
ing access of gardens, employment and a town center The uniquely designed homes 
were positioned close to the street with the living room at the back of the house to 
allow residents a better view of their picturesque backyards (  http://www.greendale.
org/our_community/historic_greendale/index.php      2013 ). 

 Even though this pilot program was limited, some of the features of these green-
belt communities were incorporated into future suburban developments.  
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    AASHO Policy on Geometric Design of Rural Highways 

 As new knowledge became available on the performance of vehicles and highway 
design features, there was a need to incorporate it into practice. The Committee on 
Planning and Design Policies of the American Association of State Highway Offi cials 
(AASHO) was formed in 1937 for this purpose. The committee’s mode of operation 
was to outline a program of work which was performed by the BPR under the supervi-
sion of the Committee Secretary. The BPR gathered known information and devel-
oped draft guidance, known as policies, which were revised by the committee. The 
policies were fi nally approved by a two-thirds favorable vote of the States. 

 In the period from 1938 to 1944 the Committee under Secretary Joseph Barnett 
produced seven policies related to highway classifi cation, highway types, sight dis-
tance, signing, and intersection design for at-grade, rotaries and grade separations. 
These policies were reprinted without change and bound as a single volume in 1950 
( American Association of State Highway Offi cials 1950 ). 

 The policies were updated, expanded and rewritten as a single cohesive document 
and issued as  A Policy on Geometric Design of Rural Highways  in 1954 (American 
Association of State Highway Offi cials  1954 ). The policy contained design guidance 
on the criteria determining highway design, vertical and horizontal alignment, cross 
section elements, at-grade and grade intersections, and interchanges. The volume, 
which became known as the “Blue Book,” went through seven printings by 1965. 
It received wide acceptance as the standard guide for highway design. The policy 
was again reissued in 1966 in revised and updated form to refl ect more current infor-
mation (American Association of State Highway Offi cials  1966 ). 

 Much of the material in the 1954 Rural Policy applied both to urban and rural 
highways. As new data and research results became available on urban highways, 
the AASHO Committee decided to issue a separate policy for the geometric design 
of urban highways (American Association of State Highway Offi cials  1957 ). 

 The development of these policies typifi ed the approach to highways standards. 
Research engineers collected data on the performance of vehicles and highways. 
These data were brought together in the form of design standards, generally by staff 
of the BPR under the guidance of the AASHO. Eventually, they became part of 
highway design practice through agreement of the States. As a result of their factual 
basis and adoption through common agreement, the policies had immense infl uence 
on the design of highways in the United States and abroad.  

    Toll Road Study 

 By the mid 1930s, there was considerable sentiment for a few long-distance, 
controlled- access highways connecting major cities. Advocates of such a highway 
system assumed that the public would be willing to fi nance much of its cost by tolls. 
The U.S. Bureau of Public Roads was requested by President Franklin D. Roosevelt 
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in 1937 to study the idea, and 2 years later it published the report,  Toll Roads and 
Free Roads  (U.S. Congress  1939 ). 

 The study recommended the construction of a highway system to be comprised 
of direct, interregional highways with all necessary connections through and around 
cities. It concluded that this nationwide highway system could not be fi nanced 
solely through tolls, even though certain sections could. It also recommended the 
creation of a Federal Land Authority empowered to acquire, hold, sell, and lease 
land. The report emphasized the problem of transportation within major cities and 
used the city of Baltimore as an example (Holmes  1973 ).  

    Futurama 

 The World’s Fair held in New York during 1939–1940 foreshadowed the develop-
ment of the National Interstate highway system. Its tagline was a promise to show 
visitors “the world of tomorrow.” The most memorable exhibit at the fair was the 
General Motors Pavilion, and the most memorable feature in the General Motors 
Pavilion was a ride called the Futurama. People stood in line for hours to ride it and 
experience the exciting possibilities of life in the distant future—the year 1960. 

 The designer of Futurama was Norman Bel Geddes who, did a great deal of 
research on how to build technological solutions to traffi c problems long before the 
actual problems manifested themselves. He argued that,

  “Instead of building new roads, the old ones were patched and widened here and there in 
their worst spots, and a few of them were surfaced. But whatever minor changes were 
effected, the basic technique of laying out the road remained the same: rutty tracks were 
informally widened by hacking away enough underbrush to give a right of way. This method 
had inherent diffi culties, of course. When larger and heavier vehicles were introduced and 
sent over routes designed for foot-traveler or animal, the original advantages of the routes 
were lost.” (Bel Geddes  1940 ) 

 “The aim of highway engineers in the twentieth century should be to construct motor-
ways instead of highways. … It means pioneering, traveling over uncharted territory instead 
of following in the well-worn paths which tradition has laid down. But just as the horse and 
buggy have been replaced by the motor car, so must the highway be replaced by the motorway.” 
(Bel Geddes  1940 ) 

   Geddes highlighted earlier highways that illustrated some of the characteristics 
of motorways including: Bronx River Parkway, the Lincoln Highway. New York’s 
parkways and elevated express highways, New Jersey’s cloverleaf intersections and 
the Pennsylvania Turnpike which had grades never more than 3 %, and maintained 
a constant high speed flow with no maximum speed limit, by means of lane 
segregation, cloverleaf s and long sight-distances. 

 The Futurama ride carried fair visitors past tiny, realistic landscapes while a 
narrator described the world of tomorrow. The effect was like catching a glimpse of 
the future from the window of an airplane. In that the ride was sponsored by General 
Motors, the focus was on what roadways and transportation might look like in 
20 years. As each spectator rode around the model in his comfortable, upholstered 
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armchair, he listened to a description of it in a voice which came from a small 
speaker built into the back of the chair. This recorded description synchronized with 
the movement of the chairs and explained the main features of what was passing 
before the spectator’s eyes. It directed his attention to the great arterial highways 
which were segregated into different speed lanes and which looked so different 
from the roads of today. It pointed out the over- passes, high-speed intersections and 
wide bridges over which tear-drop motor cars whisked by at a 100 miles an hour. 
It commented in passing on the surrounding scenery, the planned cities, decentralized 
communities and experimental farms. 

 Futurama is widely considered to be the general American public’s fi rst introduc-
tion to the concept of freeways connecting cities all over the country. Bel Geddes 
said that the design of the freeways met the four basic principles of highway design: 
safety, comfort, speed, and economy. He believed that the free-fl owing movement 
of people and goods throughout and across the United Stated was a requirement for 
modern living and prosperity. 

 Futurama presented a utopia based on considerable research. The vision pre-
sented was one that the riders had never even considered a future like this. There 
were no freeways in 1939 and few owned a car. Much of the initial appeal of the 
Futurama was due to its imaginative quality. But the reason that its popularity never 
diminished was that its boldness.  

    Highway Capacity Manual 

 During the 1920s and early 1930s, a number of studies were conducted to determine 
the capacity of highways to carry traffi c. Early efforts were theoretical but, gradu-
ally, fi eld studies using observers, cameras and aerial surveys created a body of 
empirical data on which to base capacity estimates. By 1934, it was clear that a 
coordinated effort was needed to integrate the results of the various studies and to 
collect and analyze additional data. The BPR launched such an effort from 1934 to 
1937 to collect a large quantity of data on a wide variety of roads under different 
conditions (Cron  1975a ). 

 In 1944, the Highway Research Board organized the Committee on Highway 
Capacity to coordinate the work in this fi eld. Its chairman, O.K. Norman, was the 
foremost researcher on highway capacity at that time. By 1949, the Committee 
had succeeded in reducing the enormous volume of factual information on high-
way capacity to a form that would be usable to highway designers and traffi c 
engineers. The results were fi rst published in  Public Roads  magazine, and then as 
a separate volume entitled, the  Highway Capacity Manual  ( U.S. Department of 
Commerce, 1950 ). The manual defi ned capacity, and presented methods for cal-
culating it for various types of highways and elements under different conditions. 
This manual quickly became the standard for highway design and planning. More 
than 26,000 copies of the manual were sold, and it was translated into nine other 
languages. 
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 The Committee on Highway Capacity was reactivated in 1953, again with 
O.K. Norman as chairman, to continue the study of highway capacity and prepare a 
new edition of the manual. Much of the work was done by the staff of the BPR. The 
new manual, which was issued in 1965, placed new emphasis on freeways, ramps, 
and weaving sections because they had come into widespread use. A chapter on bus 
transit was also added. Other types of highways and streets continued to receive 
complete coverage. This manual, like its predecessor, was primarily a practical 
guide. It described methods to estimate capacity, service volume, or level of service 
for a specifi c highway design under specifi c conditions. Alternately, the design to 
carry a given traffi c demand could be determined (Highway Research Board,  1965 ). 

 The third edition the  Highway Capacity Manual  was published by the 
Transportation Research Board in 1985. It refl ected over two decades of empirical 
research by a number of research agencies primarily under the sponsorship of the 
National Cooperative Highway Research Program and the FHWA. The procedures 
and methodologies were divided into three sections on freeways, rural highways, 
and urban streets with detailed procedures and work sheets. The material in the 
third edition offered signifi cantly revised procedures in many of the areas, and 
included entirely new sections on pedestrians and bicycles (Transportation 
Research Board 1985c, 1994). 

 The most recent revised edition of the  Highway Capacity Manual 2000  was pub-
lished in metric units, as well as in the U.S. customary system units used in the 
traditional manual. In addition to improvements in current analysis methodologies, 
HCM 2000 included a chapter on interchange ramp terminals, several chapters with 
material for planning uses of the manual, and a discussion of when simulation mod-
els should be used instead of the manual. The HCM 2000 was also published as a 
CD-ROM. In addition to the text and exhibits of both versions of the book, the 
CD-ROM included tutorials, narrated example problems, explanatory videos, navi-
gation tools, hyperlinks between sections of the manual and easy access to applica-
tion software ( Transportation Research Board 2000 ).  

    Interregional Highway Report 

 In April 1941, President Franklin D. Roosevelt appointed the National Interregional 
Highway Committee to investigate the need for a limited system of national high-
ways to improve the facilities available for interregional transportation. The staff 
work was done by the U.S. Public Roads Administration, which was the name of the 
Bureau of Public Roads at that time, and in 1944 the fi ndings were published in the 
report,  Interregional Highways  ( U.S. Congress 1944 ). A system of highways, 
designated as the “National System of Interstate and Defense Highways,” was rec-
ommended and authorized in the Federal-Aid Highway Act of 1944. However, it 
was not until the Federal-Aid Highway Act of 1956 that any signifi cant work on the 
system began. 
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 This study was unique in the annals of transportation planning and the implemen-
tation of its fi ndings has had profound effects on American lifestyles and industry. 
The study brought planners, engineers, and economists together with the highway 
offi cials responsible for implementing highway programs. The fi nal route choices 
were infl uenced as much by strategic necessity and such factors as population 
density, concentrations of manufacturing activity, and agricultural production as by 
existing and future traffi c (Holmes  1973 ). 

 The importance of the system within cities was recognized, but it was not intended 
that these highways serve urban commuter travel demands in the major cities. As 
stated in the report, “…it is important, both locally and nationally, to recognize the 
recommended system…as that system and those routes which best and most directly 
join region to region and major city to major city” ( U.S. Congress 1944 ). 

 The report recognized the need to coordinate with other modes of transportation 
and for cooperation at all levels of government. It reiterated the need for a Federal 
Land Authority with the power of excess condemnation and similar authorities at 
the state level.       

Interregional Highway Report
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