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Lecture 2 - Basic Information about Transportation

General statistics – Highway transportation is one of the major activities that most people are involved in directly or indirectly.  It includes:

 4 million miles of roads

One vehicle for each 1.3 persons

97% of local trips 

80% of long trips 

14 - 20% of individual spending


Of all travel 86% is by vehicle (car, truck, bus),10% by Air, and 4%  by Rail

History of Transportation – Travel by humans is as old as the species but the first recorded travel is related to movements in the Middle East. As recorded in the Old Testament.  The journey of the Israelites from Egypt is an example.  Other examples occur throughout the region.






Ancient Routes:

Roman roads – Appian Way is a good example of road building technique used in ancient times.  Because geometry was not well understood at that time Roman roads were generally linear and fairly consistent in design. Roman treatment in soft ground is particularly interesting as it involves a corduroy of wooden beam on a wooden frame structure.









 Roman Roads
In the United States travel developed through several phases as the country was developed from east to west.  Major events include the:

1806 Cumberland Road (first federal financed road at approximately $10000/mi)













Cumberland road
1830 canal travel (Lake Erie to New York )


 Erie Canal
1869 inter continental train (Promontory Point, Utah)
 Transcontinental railroad
1900 early cars







 Early Cars
1903 planes

Government involvement in road building on a major scale developed slowly with the individual states taking the lead.  By the early 1900s many states were financing road building and raising revenue by taxing fuel.  All states now have a gas tax that varies from a low of 9 cents for Alaska to 29 cents for Rhode Island.  The federal rate is 18.4 cents per gallon of gas. (Highway Statistics-2001)



Bureau of Trans Statistics .

Federal government efforts to stimulate construction of road mileage developed as an effort to get the traveling public out of the mud and to stimulate economic growth.  Early Travel.

The development of the federal involvement in transportation started in the late 19 th century and continues into the present.  A history of the organization can be found at History of FHWA . Some of the major legislation are as follows


1903 – Rep Walter Barlow of TN introduced bill to provide $20M to build roads did not pass)


1912 - Post Office Appropriation Bill had provisions to improve selected postal roads


1916 – Federal Aid Road Act 



Based funding on formula




1/3 population




1/3 area




1/3 postal road mileage



Provided for funding up to one half of cost up to $10000/ mile



States required todo maintenance



Allowed earth and sand clay roads as well as concrete.
1921 - Federal Aid Highway Act
Established a primary system of road eligible for federal financing
7% of roads in state

3/7 of milage to be interstate with 60% fed funding

Set standard width at 18 ft or greater

Required a State Highway Department
Increased funds to $20000 per mile



1919 – National Research Board established



1920 – Highway Planning established



1924 - Safety Conference set basic safety considerations


1934 – Highway Act (Hayden-Cartwright Act) extended federal aid routes through municipalities

1939 – AASHTO established standards for signing

1941 – Defense Highway Act appropriated funds for strategic roads by formula

1944 – Federal Aid Highway Act authorized secondary roads to be eligible for funding


1/3 state area


1/3 rural population


1/3 rural mail route milage

Limited national system of interstate highways to 40000 miles with 60-70 mph design sped and limited access

1956 - Federal Aid Highway and Revenue Act-established the Interstate system and the Highway trust fund and established size and weight limits 



Interstate System
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1970 - Federal Aid Highway Act – established an urban system of roads 
1982 - Surface Transportation Act – promoted inter modal an mass transit
1991 - ISTEA (Inter modal Surface Transportation Efficiency Act)

NHS national highway system

STP Surface transportation Program

1998 - TEA-21 (Transportation Equity Act for the 21st Century) – promotes 
Safety

Environment

Rebuild America

Creating opportunity 






TEA 21
2003 – SAFETEA (Safe, Accountable, Flexible, and Efficient Transportation Equity Act of 2003) 



Safe




Accountable




Flexible




Efficient




Transportation




Equity




Act 









SAFETEA
2005-SAFETEA-LU 







SAFETEA-LU
U.S. President George Bush signed a $286.4 billion six-year transportation reauthorization bill Aug. 10, 2005 that covers federal fiscal years 2004-09.  
The bill is called SAFETEA-LU, which stands for “Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users.” 

Highway organizations – As the transportation network in the United States grew there were also many organizations that were established to administer, construct, promote and standardize the resulting systems.  At the federal level there were frequent changes to the organization responsible for road functions  (FHWA, “American Highways”)
1893 – Office of Road Inquiry

1889 – Office of public road Inquiry

1915 – Office of Public Roads

1918 – Bureau of Public Roads

1939 – Public Roads Administration

1949- Bureau of Public roads – Dept of Commerce

1967 Federal Highway Administration – Department of Transportation 
Foremost are the federal and state organizations

US Department of Transportation (1967 Cabinet) with its several administrative branches









USDOT 

FHWA- Federal Highway Administration



FHWA
FTA- Federal Transit Administration 



FTA
NHTSA- National Highway Traffic Safety Administration 
NHSTA
FRA- Federal Railroad Administration



FRA
FAA- Federal Aeronautics Administration 


FAA
Maritime Admin

St Lawrence Seaway Corp

Research and Special Projects

State Departments of Transportation such as Michigan DOT
MDOT
With its organization of bureaus of

Highways

Aeronautics

Admin

Urban and Public Transportation

Exec

Mackinac Bridge

County Organizations, ie Wayne County, Michigan 


Wayne Co Roads
Other road related non-governmental organizations such as 

American Association of State Highway and Transportation Origanization, (AASHTO)








AASHTO
Transportation Research Board, (TRB) 



TRB
Institute of Transportation Engineers, (ITE)


 ITE
American Society of Civil Engineers, (ASCE)


ASCE
Transport Research Laboratory (TRL) 



TRL
National Asphalt Pavement Association (NAPA) 

NAPA
Portland Cemet Association (PCA)



 PCA
For many more organizations see the Local Technical Assistance Program home page.






 


 LTAP
It is obvious that not all roads should be built to the same standards.  The fact that gravel roads and super highways exist side-by-side in our system proves this statement.  This implies there are ways to differentiate standards for the various types of roads.  The basis for this decision is a classification system that can be used to define what standards are appropriate for a given road.  This is not as easy as it sound as there are several classification systems that are in use by different highway users such as engineers, general public and road administrators.  The several systems are listed below with emphasis on the system used by the engineers as a guide to highway engineering.

Highway classification systems

Fiscal responsibility (administrators)

Federal

NHS-National Highway System

STP-Surface Transportation System

State

MI- Act 51,








Act 51
State Trunk line - 37%

County - 37%

Primary

Local

City - 20%

Major

Minor

Local


Route Designation

Interstate 
E-W routes are even numbers. High numbers North and low numbers South.  Examples I94 and I10. For N-S routes the numbers are odd with high numbers in the East (I95) and low numbers in the West (I5). .  In addition a third odd or even number indicates a penetrating route (odd number I194, I1175) or by-pass (even number I294 or I295).

The US routes
E-W routes are even numbers with high numbers in the south (US80) and the low numbers in the North US2).  N-S routes have high numbers in the West (US101) and low numbers in the East (US1)

The individual states have their own systems as do counties and many use combinations of letters and numbers.  For example M203, H15, Jones Road, etc.

Functional Classification 

Highway design parameters are based on level of service provided and the relationship between mobility and access. High mobility and low access is associated with arterial roads while low mobility and high access is typical of local roads.  Graphically this is shown below.
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The Functional Classifications designated by AASHTO are: Functional Class
Arterial/Interstate

Rural

Principal

Minor

Urban

Principal

Minor

Collector

Rural

Major

Minor

Urban

Local Access

Local roads

City Streets
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Functional classification is discussed in AASHTO A Policy on Geometric Design of Highways and Streets. Typical Percentage for each 

Class 

Rural 

Urban

Art 


10 


70

Collectors 

25 


10

Local 

65 


20
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